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UNITED  LIGHT  AND  POWER  COMPANY 


By  J.G.  UfKEMER.  V. 

Tlic  United  I.iRlit  and  Power  Company  is  han- 
dling llirec  coiul)inati(>n  steam  and  electric  sii])])ly  sta- 
tions at  San  Francisco  in  sucli  a  iini<|uc  and  distinct- 
ive manner  as  to  make  the  operatinj^  metliods  of  fjreat 
engineering  interest.  'I'his  comi)any  controls  and  op- 
erates the  Consumers  1-ight  &  Power  Company,  tlic 
Rqiiitable  Light  &  Power  Company  and  the  Soutli- 
sidc    Light   &    Power  Company   in    San    I-rancisco,  as 


p.    ANII  ClIIKF  EnGINKER 

The  generating  plants  of  the  companies  arc  sit- 
uated as  follows:  the  Consumers  Light  &  Power  Com- 
])any  in  the  \\  hitney  Building,  the  Equitable  Light  & 
Power  Comi)any  in  the  Phelan  i'.uilding  and  the  South- 
side  Light  &  Power  Company  in  its  own  building  ad- 
jacent to  the  Rialto  lUiilding,  on  Minna  street.  The 
Consumers  jdant  is  designed  for  direct  current  power 
generation  only,   the   engines  all   exhausting  into   the 


Turbine   al    Sou 

well  as  the  Central  Oakland  Light  &  Power  Com- 
pau)'  in  Oakland,  California.  This  article  will  deal 
only  with  the  San  Francisco  companies. 

These  companies  are  generating  and  distributing 
electric  power  at  220  and  110  volts,  direct  current: 
energy  for  lighting  at  220/110  volts,  two-phase,  alter- 
nating current ;  and  low  pressure  steam  for  building 
heating,  water  heating,  and  for  kitchen  use  at  from 
1  to  6  lb.  pressure.  The  three  stations,  as  well  as  their 
distributing  systems,  both  steam  and  electrical,  an 
most  intimately  interconnected.  The  system  of  net- 
works gives  great  flexibility  and  allows  a  novel 
method  of  operation  which  will  be  developed  after 
the  several  plants  are  described. 


steam  heating  system.  The  other  two  plants  are  de- 
signed for  alternating  current  generation  and  are 
equipped  with  condensers  and  cooling  towers  .so  that 
the  turbines  may  exhaust  either  into  the  steam  heat- 
ing system  or  into  the  condensers. 
Plant  Equipment. 

The  Consumers  plant  consists  of  Franklin  and 
Stirling  water  tube  boilers,  .\merican  ball  angular 
compound  reciprocating  engines,  and  Westinghouse 
direct  connected,  3  wire,  direct  current  generators. 
The  switchboard  is  of  standard  Westinghouse  design. 

The  Equitable  plant  consists  of  Stirling  water 
tube  boilers,  Westinghouse-Parsons  turbo  generators 
and    Westinghouse    switchboard.      There    is,    in    this 
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Switchboard    at    Southside    Plant. 


plant,  a  synchrontuis  motor-generator  set  by  means 
of  which  the  direct  current  power  system  and  the  alter- 
nating current  lighting  system  are  tied  together.  Thi.s 
set  is  a  novel  feature  of  the  electric  system  of  which 
more  will  be  said  later.  The  plant  is  equipped  with 
a  turbine  exciter  set  and  a  motor  driven  exciter  set, 
and  is  also  arranged  for  excitation  from  the  d.c.  power 
bus  bars  when  necessary.  The  cooling  tower  for  the 
condenser  circulating  water  is  on  the  roof  of  the 
Phelan  Building. 

The  Southside  plant  consists  of  the  same  types  of 
apparatus  as  does  the  Equitable.  The  plant  construc- 
tion is  different,  however,  the  turbines  and  condensers 
being  supported  by  the  steel  framework  of  the  build- 
ing so  that  they  are  directly  over  and  close  to  the 
boilers.  The  cooling  tower  is  on  the  roof  of  the  Rialto 
Building.  The  motor  generator  here  is  an  induction 
set- 

liach  of  the  above  stations  is  equipped  with  fuel 
rtnd  water  storage  tanks  and  the  usual  fuel  and  feed 
water  pumping  sets.  The  plants  in  the  Whitney  and 
Phelan   Buildings  are  equipped   with  ventilating  fans 
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to  provide  the  necessary  fresh  air  and  keep  the  tem- 
perature normal. 

Electric  Distribution  System. 

These  three  generating  stations  are  electrically  in- 
terconnected with  suitable  high  tension  and  direct  cur- 
rent cables  so  that  the  load  may  be  carried  by  what- 
ever units  the  engineers  may  choose  to  operate,  or  by 
the  station  upon  which  the  steam  system  may  be  mak- 
ing heavy  demands.  ■>_ 

From  each  of  the  stations  feeders  radiate  to  the 
principal  streets  of  the  downtown  business  section. 
These  feeders  are  frequently  interconnected  so  that 
they  form  a  very  flexible  and  well  balanced  distri- 
bution system.  The  high  tension  system  feeds  stand- 
ard Westinghouse  manhole  type  transformers  at  2400 
volts.  These  transformers  are  banked  together  on 
the  low  tension  side  wherever  possible. 

The  direct  current  feeders  are  run  out  from  the 
Consumers  .station,  and  the  motor  generators  of  the 
other  two  stations  are  tied  in  directly  with  this  station. 
Interconnection  at  various  manholes,  together  with 
the  above  three  sources  of  supply,  further  enhances 
the  flexibility  and  balance. 

In  addition  to  the  flexibility  existing  in  each  of 
the  above  systems  there  is  obtained  a  very  interesting 
and  useful  combination  of  operation  between  the  two 
systems  through  the  synchronous  motor  generator 
set  at  the  Equitable  station.  During  the  late  night 
hours  this  set  carries  the  power  load  alone,  the  Con- 
sumers station  being  shut  down.  During  the  peak 
hours  in  the  early  evening  this  set  generates  alter- 
nating current,  operating  in  parallel  with  the  turbines. 
This  method  of  operation  permits  both  the  Consumers 
and  the  Equitable  stations  to  carry  full  load  on  all 
units  before  it  becomes  necessary  to  call  upon  the 
Southside  station  for  assistance.  The  labor  expense  is 
thereby  reduced. 

Considerable  interest  centered  about  the  opera- 
tion of  this  set  in  parallel  with  the  turbines.  It  was 
.It  first  found  that,  due  to  the  poorer  regulation  of  the 
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reciprocating  eng^incs  in  the  Consumers  station  and 
to  the  fluctuation  of  the  power  demand,  the  mc)tor 
generator,  when  generating  alternating  current,  was 
inclined  to  take  the  load  away  from  the  turbines.  Tiiis 
would  result  in  opening  the  circuit  breakers  on  the 
direct  current  side  of  the  set,  thus  cutting  the  alter- 
nating current  and  direct  current  systems  apart. 

By  the  installation  of  double-throw  switches,  as 
shown  ill  the  accompanying  diagram,  the  series  fields 
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D.  C.  Converter  of  Synchronous  Motor  Generator. 

of  the  direct  current  motor  were  made  reversible. 
When  it  is  desired  to  operate  the  machine  as  an  alter- 
nating current  generator  the  double-pole  double-throw 
switches  shown  at  AA  are  thrown  to  the  right.  This 
makes  a  regular  compound  wound  motor,  the  field 
flux  of  which  increases  with  increased  load.  The 
counter  electro-motive  force  of  the  motor  increases 
correspondingly  and  this  tends  to  decrease  the  speed 
and  consequently  reduces  the  load  on  the  motor.  In 
this  way  the  motor  generator  set  will  carry  its  full 


load  in  parallel  with  the  turbines  and  does  not  attempt 
to  take  more  than  its  share.  In  fact,  the  variation  in 
the  alternating  current  meters  on  this  set  is  no  greater 
than  the  variation  in  the  turbine  meters. 

When  it  is  desired  to  operate  the  set  as  a  direct 
current  generator  the  doublc-thrcnv  switches  are 
thrown  to  the  left  and  the  small  shunt  switch  is  closed, 
thereby  giving  sufficient  compounding  to  enable  the 
generator  to  share  the  direct  current  load  equally  with 
the  engfine  driven  generators  at  the  Consumers  sta- 
tion. In  order  that  the  polarity  of  neither  the  engine 
driven  generators  nor  the  motor  driven  generator  be 
reversed,  the  proper  amount  of  this  compounding  had 
to  be  very  carefully  determined  as  there  were  no  equal- 
izers between  the  two  stations. 

The  existence  of  several  stations  combined  with 
the  resulting  combinations  of  operation  enables  the 
roinpanies   to  give   a   highly   satisfactory   service,   the 
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voltag-e  rctiulatiiui   in   tlic  entire  system   l)cin_i;-  practi- 
cally perfect. 

The  manhole  IransfMrmers  on  the  alternating  cur- 
rent system  are  subject  to  considerable  variation  in 
load  throughout  the  year.  In  order  to  know  that 
they  are  not  overloaded  twenty-four  hour  tests  are 
occasionally  made  with  the  ap])aratus  as  shown  in  the 
accompanying  diagram.  .\  recording  ammeter  and 
voltmeter  determine  the  load  on  the  transformer  while 
a  recording  thermometer  indicates  the  oil  tempera- 
ture and  another  the  manhole  temperature.  Simul- 
taneous readings  of  all  necessary  data  are,  therefore, 
had  for  any  instant  of  the  twenty-four  hours,  and  a 
complete  study  of  the  transformer's  behavior  may  be 
made. 

Steam  Distribution  System. 

The  generating  stations  are  interconnected  with 
low  pressure  steam  mains  of  the  .American  District 
Stea.n  Company's  standard  construction.  These  mains 
are  largest  at  the  stations,  gradually  diminishing  in 
size  as  they  approach  the  more  remote  districts. 
These  lines  are  interconnected  at  various  manholes  so 
that  a  network  of  steam  distribution  in  general  ])aral- 
leling;    the    electric    distribution    svstem,    enables    the 
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companies  to  serve  buildings  with  Ijoth  electricity  and 
steam.  The  steam  mains  were  laid  in  the  same 
trenches  with  the  electric  ducts.  A  tin  lined,  wood 
casing  surrounds  the  steam  jjiping  with  a  sufficient 
air  gap  to  insure  minimum  radiation.  F.xpansion  and 
contraction  is  accommodated  by  devices  known  as 
variators.  These  variators  are  absolutely  perfect  in 
their  operation,  there  having  been  no  failures  or  leaks 
since  the  system  was  installed.  Parts  of  the  system 
h^ve  been  in  operation  for  a  period  of  three  years. 
During  this  time  there  have  been  no  interruptions  to 
service  and  practically  no  repairs  ha\e  been  made  on 
the  entire  system. 

As  the  steam  demand  \'aries  with  the  tempera- 
ture and  weather  conditions,  it  became  necessarv  to 
know  just  what  pressure  to  carry  in  the  various  sta- 
tions so  that  the  most  remote  buildings  had  sufficient 
steam.  To  accomplish  this  a  steam  pressure  indi- 
cator was  devised,  as  shown  in  the  attached  diagram. 
One  small  wire  is  used  between  the  building  at  the 
terminal  of  the  line  and  the  Equitable  station.  The 
U-tube  filled  with  mercury  is  placed  at  the  building 
while  the  pilot  lamp  is  situated  at  the  Equitable  sta- 
tion. Should  the  pressure  fall  below  a  predetermined 
amount,  the  middle  terminal  in  the  mercurv  tube  will 


not  make  contact  through  the  mercury  to  ground,  and 
consequently  the  i)ilot  lam|)  goes  out.  When  the 
|)ressure  is  at  the  proper  \alue  the  i)ilot  lamp  burns 
in  series  with  a  lam])  at  the  building  and  thus  gives 
about  half  candlejjower.  If,  however,  the  jjressure 
rises  so  that  the  mercury  touches  the  upper  terminal, 
the  pilot  lamp  gives  full  candle  power.  The  engineer 
has,  therefore,  to  keep  the  pilot  lamp  burning  dim  in 
order  to  give  all  customers  satisfactory  service. 

The  operation  of  the  steam  distribution  system 
is  similar  to  that  of  the  electric.  As  the  load  demand 
changes  from  the  office  buildings  during  the  day  to 
the  hotels  and  apartment  houses  during  the  evening, 
it  is  supplied  by  the  station  which  will  give  the  most 
satisfactory  service  and  fortunately  this  is  usually  the 
station  upon  which  the  heaviest  electric  denian<l  is  at 
the  time  being  made. 

Gate  valves  are  installed  at  all  intersections  and  arc 
useful  in  regulating  the  ])ressure  on  various  portions 
of  the  sy^stem ;  it  being  possible  to  increase  or  reduce 
the  pressure  on  alnn)st  any  line  of  the  system  at  will. 

Steam  is  sui)plied  by  the  com])anics  not  only  for 
heating  radiation  but  for  heating  water,  steam  tables 
and  the  usual  kitchen  apparatus  as  well  as  for  certain 
manufacturing  processes.  The  companies  install 
water  heaters  of  their  own  manufacture  and  in  such  a 
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way  as  to  permit  continuous  circulation  of  the  water 
through  the  heater,  thus  keejjing  it  constantly  hot. 

All  services  are  trajjped  and  the  condensation  from 
the  buildings  is  metered.  Data  from  the  meter  read- 
ings is  of  great  value  in  improving  the  service  to  the 
building  and  regulating  the  system  generally. 

Steam  Services  to  Buildings. 

When  the  com])anies  began  connecting  service 
pi])es  from  their  street  mains  to  the  existing  buildings 
it  was  found  necessary  to  run  these  pipes  the  entire 
depth  of  the  building  from  the  front  to  the  rear.  This 
was  (occasioned  by  the  usual  practice  of  locating  the 
house  heating  jilant.  water  heater  and  other  machin- 
ery at  the  rear  of  the  building.  This  location  of  the 
heater  was  probably  found  by  the  architects  and  build- 
ers to  be  more  con\enient  for  fuel  delivery-  and  usu- 
ally more  accessible  for  the  house  chimney.  The 
kitchen  of  the  hotel  is  also  in  the  rear  and  the  cook 
or  handy  man,  janitor,  or  whoever  acted  as  fireman  was 
thus  near  the  mechanical  center  of  the  building. 

With  the  advent  of  central  station  steam  this  cen- 
ter of  distribution  for  the  building  has  become  unsuit- 
able. The  cost  of  making  the  service  connection  is 
high.     The  presence  of  a  long  run  of  pipe  supported 
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from  llic  l)asemcnt  ccilin;.^  is  <jftcn  ohjcctioiialjk-  and 
frci|iicntly  radiates  heat  where  it  is  nut  only  unneces- 
sary, but  soinctimcs  undesirable.  I'urtlier  than  this 
the  length  of  piping  being  considerai)le,  there  is  a  cor- 
responding loss  of  pressure  when  the  building  is  draw- 
ing large  quantities  of  steam. 

In  buildings  erected  since  the  coming  of  the  street 
steam  supply,  arrangements  have  been  made  mutually 
agreeable  to  owner,  contractor  and  central  station,  to 
terminate  the  building  pi])ing  at  the  front  retaining 
wall.  The  foregoing  objections  are  thereby  overcome, 
and  usually  an  actual  saving  to  the  owner  is  made 
possible.  It  is  felt  that  the  value  of  this  jjoint  cannot 
be  over-estimated  by  those  interested  in  building  con- 
struction. 

In  buildings  equi])])ed  with  high-pressure  steam- 
driven  machinery,  the  use  of  central  station  low- 
pressure  steam  is  easily  made  by  adapting  such  ma- 
chinery for  electric  drive.  Steam  hydraulic  elevator 
equipment,  for  instance,  can  be  served  by  the  installa- 
tion of  a  motor-driven  centrifugal  pump  with  auto- 
matic pressure  control.  The  other  utilities  are  even 
more  easily  substituted  with  electrically-driven  ma- 
chinery. 

The  W'estbank  Building  is  an  apt  example  of  what 
may  be  accomplished  in  this  field.  Here  the  hydraulic 
elevators,  the  air  compressor,  \acuum  producer, 
kitchen  fuel  oil,  and  roof-tank  pumps  were  all  changed 
from  steam  to  electric  drive  and  the  labor  item  com- 
pletely eliminated,  the  fire  risk  diminished,  and  a  very 
desirable  day  electric  load  created.  The  elevator  motor 
and  pump  are  of  especial  interest.  .A.  direct  current 
interpole  type  motor  is  direct  connected  to  a  Byron 
Jackson  three-stage  centrifugal  pump  operating  at 
1/00  r.  p.  m.  The  design  of  the  pump  is  such  that  at 
150  lb.  hydraulic  pressure  it  will  have  zero  capacity; 


i.  e.,  will  simply  churn  the  water,  while  at  125  lb. 
pressure  it  will  deliver  full-rated  capacity,  and  at  still 
lower  pressure  a  greatly  increased  output.  It  is  thus 
suitable  for  hydraulic  elevator  supply  since  the  cars 
often  start  together,  thereby  demanding  a  sudden  rush 
of  water,  but  at  reduced  pressure.  The  motor  control 
used  is  the  multiple  unit  switch  field  resistance  type 
controlled  by  a  master  relay.  The  pressure  regulation 
is  effected  by  an  air  compressor  type  electric  limit 
switch. 

Steam  Heating  From  Central   Stations. 

The  practice  of  supplying  the  buildings  of  a  large 
city  with  steam  heat  from  street  mains  fed  by  a  cen- 
tral supply  station,  or  group  of  stations,  is  a  compar.n- 
tively  new  one.  The  losses  due  to  radiation  and  leak- 
age were  formerly  so  enormous  that  the  cost  of  su'~h 
service  became  prohibitive.  The  recent  development 
by  the  .American  District  Steam  Company  of  their 
superior  method  of  insulation  and  their  expansion  de- 
vices has  not  only  made  possible  the  supply  of  steavr 
heat  from  a  central  station,  but  this  steam  can  be 
supplied  at  low  pressure  so  that  it  nuy  be  taken  di- 
rectly from  the  exhaust  of  engines  and  turbines,  after 
having  given  up  a  part  of  its  energy  for  the  generation 
of  electricity.  It  has  thus  become  practicable  to  uni'e 
these  two  important  public  utilities — electricity  for 
lighting  and  power,  with  steam  for  heating  and  cook- 
ing purposes. 

\\'hile  it  is  evident  from  the  above  technical  dis- 
cussion of  the  companies'  plants  that  this  combination 
operation  is  actually  being  carried  on,  the  writer  has 
made  the  foregoing  recapitulation  for  the  purpose  of 
drawiiii,'-  a  few  interesting  analogies. 

I'lie  remarkably  successful  operation  of  this  type 
of  steam  distribution  and  the  very  encouraging  reports 
of  eastern  systems  that  have  been  in  operation  for  a 
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longer  period  of  time,  insure  that  this  is  certain  to  be 
a  permanent  factor  in  the  public  utility  life  of  San 
Francisco.  It  will  be  of  interest  to  note  some  of  the 
reasons  for  the  rapid  growth  of  the  heating  business. 

In  ages  past  the  public  was  accustomed  to  go 
over  to  the  town  pump  for  its  water;  to  pour  its  own 
candles  for  light ;  and  to  go  into  the  forests  or  mines 
and  obtain  its  own  wood  or  coal  for  heat.  Then 
came  the  tank  or  cistern  and  the  pump  in  the  back 
kitchen ;  also  the  kerosene  lamp ;  and  the  basement 
furnace,  or  steam  boiler. 

Later  the  water  company  was  formed.  It  piped 
the  building  and  provided  the  necessary  pressure  to 
insure  a  continuous  supply  of  water  wherever  desired 
and  without  exertion  other  than  the  turning  on  of  a 
faucet.  Then  came  the  gas  and  electric  light  com- 
panies locating  their  light  at  will  and  making  it  con- 
stantly available.  Now  comes  the  remaining  utility 
— iieat — in  constant  readiness  at  the  mere  turning  of  a 
radiator  valve. 

Just  as  the  new  methods  of  water  and  light  sup- 
ply have  displaced  the  old,  so  is  the  new  heat  sup- 
ply to  banish  the  old.  The  reasons  are  obvious  and 
sufficient. 

The  first  cost  of  a  building  heating  plant  is  from 
$250  to  several  thousands  of  dollars  according  to  the 
service  to  be  given.  This  is  entirely  eliminated  by 
the  central  station  supply. 

The  labor  of  operation  is  avoided,  and  while  this 
is  usually  combined  with  the  janitor  and  house  me- 
chanic duties  in  one  man,  it  is  nevertheless  an  item 
of  some  moment.  The  recent  passage  of  an  ordinance 
by  the  San  Francisco  Board  of  Supervisors  requiring 
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that  any  oil  burning  fire  shall  not  be  left  without  an 
attendant  for  a  period  greater  than  twenty  minutes, 
adds  increased  importance  to  this  labor  consideration. 
Then  there  is  the  fire  risk.  The  entire  absence  of 
fire  and  fuel  storage  from  buildings  certainlv  materially 


lessens  the  danger  from  fire.  While  the  Board  of  Fire 
Underwriters  has  not  as  yet  seen  fit  to  reduce  the  in- 
surance rates  in  buildings  heated  from  the  street 
mains,  it  cannot  fail  to  recognize  this  fact  when  the 
industry  is  older,  more  thoroughly  investigated  and 
better  understood. 

Other  advantages  as  cleanliness,  the  absence  of 
smoke  from  the  numerous  small  chimneys,  the  uni- 
form and  continuous  pressure  of  the  steam  supply 
day  or  night,  and  the  demand  service  of  an  expert 
steam  and  heating  engineer  at  all  hours  are  best  ap- 
preciated by  those  who  have  been  obtaining  the  serv- 
ice for  some  time. 

Regarding  the  cost  of  service  and  method  of 
charging  for  steam  heating;  like  the  other  utilities, 
water,  gas  and  electricity,  when  first  produced  the 
steam  service  was  contracted  at  a  flat  rate.  This  was 
based  on  the  amount  of  radiation  connected  to  the 
building  piping,  .^nd,  like  the  flat  rate  service  of  the 
other  utilities,  the  steam  flat  rate  charge  is  unsat- 
isfactory and  unjust  to  both  consumer  and  central  sta- 
tion, and  more  expensive  to  both. 

By  any  method  of  basing  it  a  flat  rate  charge  per 
month  or  year  cannot  correctly  remunerate  a  company 
for  serving  steam  heat.  If  it  is  based  on  the  radia- 
tion supplied,  the  charge  then  becomes  a  function  of 
the  architect's  or  heating  contractor's  ratio  between 
square  feet  of  radiation  and  cubical  contents  heated. 
This  ratio  varies  from  less  than  one  hundred  to  more 
than  one  thousand,  hence,  a  uniform  charge  per  square 
foot  of  radiation  may  be  ten  times  smaller  or  ten 
times  larger  than  that  of  another  building  of  similar 
size. 

If  the  charge  is  based  upon  cubical  contents  the 
amount  of  radiation  will  again  effect  the  result.  If  it 
is  low  the  company  will  gain,  if  high,  the  consumer. 
And  a  hotel  lobby  constantly  heated  will  pay  no  more 
than  the  upper  floor  of  a  furniture  store  which  may 
bo  heated  but  once  or  twice  a  week. 

These  companies  are,  therefore,  changing  their 
method  of  charge  to  a  meter  basis.  The  condensed 
steam,  or  water  of  condensation,  is  weighed  after  pass- 
ing through  the  building  trap  and  before  being  thrown 
into  the  sewer.  The  meter  used  for  this  purpose  is 
known  as  the  simplex  condensation  meter.  It  accu- 
rately weighs  and  records  the  amount  of  water  which 
has  been  condensed. 

If,  now,  the  charge  for  heating  is  based  upon  the 
number  of  thousands  of  pounds  of  water  condensed, 
it  is  a  direct  payment  for  the  heat  used  because  a  thou- 
sand pounds  of  steam  at  a  given  pressure  always  con- 
tains exactly  the  same  amount  of  heat  and  a  constant 
amount  of  this  heat  is  given  out  when  the  steam  con- 
denses. 

As  with  the  other  utilities  with  which  compari- 
sons have  been  made,  there  is  an  extravagant  waste 
of  steam  v.hen  sol'd  at  a  flat  rate.  From  force  of  habit 
one  will  throw  open  the  window  when  too  warm,  rather 
than  turn  off  the  steam  and  the  radiators  in  unused 
rooms  will  be  left  going.  Although  entitled  to  all  he 
may  desire,  the  customer  ultimately  pays  for  this 
waste  since  no  company  can  afford  to  serve  steam 
heat  at  a  loss.  The  extra  fuel  cost  for  this  wasted 
steam  is,  of  course,  figured  into  the  flat  rate  charge. 

On  the  other  hand,  it  has  been  found  by  those 
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companies  which  Iiave  cliaiiged  ilieir  method  of  cliarg- 
iiig  from  a  flat  rate  to  a  meter  rate,  that  tlie  coiisump- 
lion  of  steam  in  a  building  has  been  reduced  often  to 
one-half  or  less.  Thus,  while  it  may  appear  from  the 
steam  consumption,  that  if  a  customer  were  to  pay 
the  price  demanded  by  the  company  per  thousand 
l)ounds  the  bill  would  be  double  the  existing  flat  rate 
bill,  in  reality  it  may  be  found  that  by  a  careful  study 
of  the  steam  consumption  the  bill  by  meter  may  be 
reduced  to  less  than  the  flat  rate  bill. 

These  companies  in  bringing  about  the  change 
to  meter  rates  intend  to  send  their  experts  among  the 
various  buildings  to  assist  the  customers  in  learning 
to  economize  their  steam  consumption. 

The  officers  and  engineers  of  these  companies  ap- 
preciate the  fact  that  they  are  developing  a  new  in- 
dustry and  they  do  not,  therefore,  profess  to  know 
or  even  predict  what  alterations  and  modifications  of 
the  service  may  be  found  to  be  advisable  later.  The 
iniblic  may  be  assured,  however,  that  everything  which 
experience  proves  to  be  possible  will  be  done  to  give 
the  most  desirable  service  at  the  lowest  cost  consistent 
with  conservative  management. 


of  coal  were  carbonized  in  retorts  in  the  United  States 
in  1909.  The  resulting  salable  products  from  by- 
product ovens  were  15,791,220,000  cubic  of  coal  gas, 
r,.2.=;4,644  tons  of  coke,  and  60,126,000  gallons  of  tar. 
The  total  value  of  all  by-product  was  $28,508,637. 

"There  are  few  well-developed  coal  fields  in  this 
country  that  furnish  coal  satisfying  all  the  require- 
ments of  illuminating  gas  manufacture.  Most  of  the 
coal  used  hitherto  has  come  from  Western  Pennsyl- 
vania, the  quantity  supplied  by  other  fields  being 
relatively  small.  The  introduction  of  gas  coals  from 
new  or  little-known  districts  has  been  difficult  because 
of  the  lack  of  necessary  testing  stations  and  of  scien- 
'ific  study  of  the  complex  process  of  gas  manufacture." 

Detailed  tests  of  the  coals  from  various  parts  of 
the  country  are  given  in  the  bulletin,  wnich  may  be 
obtained  free  of  charge  by  applying  to  the  Director 
of  the  P.ureau  of  Mines.  Washington.  D.  C. 


GAS  COALS. 

With  the  idea  of  finding  coals  throughout  the 
United  States  available  for  the  manufacture  of  illumi- 
nating gas  in  order  that  they  may  be  substituted  f' t 
the  higher  priced  and  rapidly  vanishing  Pennsylvania 
gas  coals,  the  Federal  Bureau  of  Mines  sometime  ago 
completed  a  series  of  investigations  which  have  just 
been  embodied  in  a  bulletin  entitled  "Coals  Available 
For  the  Manufacture  of  Illuminating  Gas." 

"The  annual  drain  on  the  gas-coal  resources  of 
this  country  and  the  importance  of  the  gas  and  coke 
industries  are  indicated  by  th^  fact  that  8.390,129  tons 


ELECTROLYTIC   RECOVERY   OF   ZINC. 

.\  new  process  for  the  electrolytic  recovery  of  zinc 
has  been  successfully  worked  out  by  Mr.  Chitaro 
Yoshida,  the  proprietor  of  a  copper  mine  in  Iwashiro 
Province.  Japan.  The  zinc  ore  is  dissolved  in  the  elec- 
irolvtc.  aiid  from  this  liquid  the  zinc  is  precipitated 
bv  electrolysis.  The  process  is  simple,  but  several 
obstacles  ha.ve  been  found.  For  instance,  the  presence 
of  a  small  particle  of  copper,  antimony,  or  arsenic  is 
enough  to  render  the  process  futile.  One  of  the  de- 
fects of  the  process  heretofore  has  been  the  spongy 
form  of  the  zinc  which  adhered  to  the  cathode.  To 
prevent  this,  carbon  was  tried  instead  of  lead  in  the 
anode.  The  carbon  was  coarse  and  dissolved  in  the 
sulphate  of  zinc,  and  the  zinc  which  gathered  on  the 
cathode  was  then  found  to  be  refined  to  a  degree 
rarely  surpassed  by  the  imported  metal. 
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OTHER  INDUSTRIAL  APPLICATIONS  OF  OIL 
BURNING. 

i:v   [•;.  iV  I'KKi-v. 
Lime  and  Cement. 

Few  engineers  realize  that  nearly  lialf  of  the  fuel 
oil  consumed  is  used  for  purposes  other  than  the  gen- 
eration of  steam ;  single  cement  companies  taking  as 
much  as  a  thousand  barrels  a  day  and  individual  cop- 
per smelters  more  than  this.  Lime  burning  is  now 
carried  on  -.'.ith  oil  fuel  exclusively  where  it  is  ob- 
tainable.    Many  different  methods  are  used. 

It  has  been  found  that  when  oil  burners  are  ap- 
plied to  the  ordinary  kiln  the  outside  is  excessively 
heated  while  the  center  core  of  lime  stone  would  be 
unburned.  This  is  partly  due  to  combustion  taking 
place  too  close  to  the  burner.  It  has  been  previously 
stated  that  the  flame  should  not  impinge  ujion  any- 
thing, but  this  ajjplied  more  particularly  to  boiler  fur- 
naces and  a  mental  reservation  was  made  as  follows : 

After   atomization    is    thoroughly    completed    and 


mixture  of  air  and  stack  gases.  It  might  be  mentioned 
that  an  actual  economy  is  efTected  by  this  system  oe- 
cause  of  a  very  high  temperature  of  stack  gases. 

The  lower  part  of  Fig.  104  shows  the  arrange- 
ment of  burner  and  draft  tube  used  with  such  an  in- 
stallation, the  effect  being  a  wide  conical  flame  through 
which  the  draft  passes.  It  will  be  noted  that  wlure 
the  stack  gas  system  is  used  the  mi.xture  can  be  ail- 
mitted  near  the  burner,  it  not  being  necessary  to  dis- 
tribute throughout  the  length  of  the  flame.  The 
amount  of  mixture,  consequently  the  amount  of  oxy- 
gen, is  regulated  by  the  steam  siphon  and  the  quan- 
tity of  the  mixture  is  controlled  with  the  slitie  gates. 

Lime  burning  has  been  carried  on  in  many  other 
types  of  furnaces,  and  as  the  greatest  success  has  been 
obtained,  prior  to  the  introduction  of  oil,  with  \v«ak 
producer  gases  rather  than  direct  fuel  it  is  easy  to  see 
why  the  stack  gas  method  wt)uld  have  such  ijenc- 
ficial  effects.  Some  lime  burners  ha\c  obtained  the 
same  effect  with  an  extremely  heavy  fire  and  insuffi- 


Fig.    101.     Oil   Kuiniiig: 


stem    for   l.iime    Kiln. 


the  fuel  has  assui'ied  a  gaseous  form  and  the  admi3- 
sion  of  air  is  so  distributed  that  the  flame  is  long,  soft, 
and  slow  burning  without  points  of  intense  combus- 
tion, the  flame  may  impinge  upon  and  enter  a  white 
hot  body  of  lump  material  having  large  interstices, 
such  as  lime  stone,  brick,  etc.;  but  if  the  flame  im- 
pinge upon  such  substances  too  close  to  the  burner  or 
before  atomization  is  complete  it  w'ill  deposit  carb-on 
and  oil  and  instead  of  entering  the  aggregate  will  be 
extinguished  at  the  l)oundary  lines.  Therefore,  in 
order  to  properly  heal  the  center  core  of  a  lime  kiln 
the  admission  of  air  should  be  distributed  along  ilu- 
path  of  the  flpme  so  that  it  enters  the  aggregate 
after  atomization  is  complete,  but  before  combustion 
is  complete.  Good  results  can  be  obtained  by  the  ad- 
mission of  stack  gases  into  the  furnace  for  the  pur- 
pose of  lengthening  and  softening  the  flame  and  so  in- 
creasing the  volume  of  hot  gases  that  they  must  pen- 
etrate to  the  center  core  in  order  to  find  egress. 

The  upper  part  of  Fig.  104  shows  such  an  arrange- 
ment in  which  a  steam  siphon  is  used  for  abstract-n.j 
the  stack  gases;  in  the  plan  will  be  noted  two  slide 
gates,  one  communicating  with  the  stack,  the  other 
with  the  atmosphere  and   connected   with  a  common 
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lovement  of  this  lever  gives  any  desired 


cieni  air  and  lot>  of  smoke,  but  this  takes  more  oil 
and  iiuariably  discolors  the  lime. 

Cement  furnaces  have  been  highly  convention- 
alized. 'J'hey  are  invariably  of  the  rotary  type  and 
the  latest  practice  is  divided  as  to  length,  some  engi- 
neers using  a  kiln  approximating  100  ft.  and  others 
as  high  as  270  ft.  Two  burners  are  used  as  a  rule 
in  connection  with  a  low  pressure  air  system. 

I'ig.  lO.T  illustrates  such  an  installation  around 
the  furnace  head.  The  furnace  head  is  on  a 
track  partly  to  allow  for  exjiansion  and  partly  so 
it  may  be  readily  wheeled  out  of  the  way  for  clean- 
ing, etc.  The  air  is  used  at  about  2  lb.  pressure.  The 
oil  pipes  and  heaters  are  overhead.  The  burners  and 
shutters  are  of  the  type  explained  in  the  first  part 
of  this  article,  being  swiveled  so  that  they  may  be 
pointed  to  anj-  part  of  the  furnace;  two  are  ordinarily 
used  but  are  not  located  s\'mmetrically  as  shown  on 
the  drawing,  one  being  near  the  center  of  the  furnace 
and  the  other  on  the  side  that  is  rotating  upwards 
because  the  cement  clinker  lies  on  this  side. 

The  economies  that  could  be  effected  with  oil  fuel 
for  cenu-nt  burning  are  not  nearly  realized.  The 
principal  reason  is  that  the  product  is  immensely  val- 
uable as  compared  to  the  cost  of  the  fuel.    About  one- 
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tliird  i)f  :i  harrcl  <if  (jil  is  used  in  tin-  luaniifacturc  of  a 
barrel  of  ccim.'nl.  The  valiK'  of  tlic  cement  at  the 
present  market  price  is  $2.40  per  barrel  as  compared 
to  approximately  $0.20  for  the  oil  used  in  making  it. 

However,  great  economies  can  be  effected  because, 
as  has  been  determined  on  the  best  authority,  about 
396,260  E.t.u.  per  barrel  is  necessary  for  the  manufac- 
ture of  cement,  whereas  upwards  of  2,000,000  B.t.u.  is 
actually  used.  This  can  be  bettered  by  depositing  a 
clinker  into  a  long  draft  tube  through  which  all  of  the 
air  for  combustion  is  drawn,  abstracting  a  large  por- 
tion of  the  heat  for  the  furnace.  This  is  not  done  at 
present,  the  heat  from  the  clinker  coolers  being  wasted 
through  tall  chimneys  that  operate  nn  the  licat  from 
the  clinker. 

The  making  of  cement  con-i-i-.  oi  n\i,  lii^imct 
processes:   first,   the  calcining  of  carbonates  to   lime 


jicaring  uj)  the  smoke  stack.  The  more  intense  the 
combustion  the  nearer  will  the  clinker  ring  l)e  to 
the  front  of  the  furnace  and,  therefore,  easier  to  re- 
move, as  the  ring  tends  to  form  at  the  point  of  clink- 
ering,  although  the}'  can  and  do  form  at  any  point 
where  fused  clinker  exists. 

Positive  action  blowers  are  used  to  furnish  the 
air  for  atomizing  air  for  combustion,  coming  in  by 
induction  partly  through  the  same  orifice  througli 
which  the  clinker  discharges  and  partly  through  the 
many  small  orifices  always  existing  iu  the  head  of 
the  cement  kiln.  The  following  data  may  be  of  inter- 
est in  connection  with  this  industry  : 
Lime  weighs  230  lb.  per  bbl.  or  60  lb.  per  cu.  ft. 
Cement  weighs  380  lb.  per  bbl.  or  9.")  lb.  per  cu,  ft.  loose,  and 

115  lb.  per  cu.  ft.  paclied. 
1    l)arrel    equals    3.3    cu.    ft 
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which  requires  theoretically  al)nut  2.000.000  H.t.u.  i)er 
ton  or  about  230,000  ll.t.u.  jier  barrel;  second,  the 
process  of  clinkering.  the  theoretical  heat  of  which 
is  about  166,000.  I'.ut  clinkering.  while  not  taking 
much  heat,  requires  a  very  high  temperature,  while 
calcining  requires  a  comi)aratively  low  tem])erature. 
Therefore,  the  front  of  a  cement  kiln  should  have 
very  intense  combustion,  the  remainder  of  the  kiln 
getting  along  nicely  with  spent  gases  and  tlame  tips. 
As  a  matter  of  fact  the  tlanie  plume  will  extend  the 
entire  length  of  a  hundred  foot  furnace  and  part  way 
up  the  stack,  but  this  is  not  all  true  flame;  that  is  to 
say  incandescent  carbon  in  process  of  combustion 
but  very  largely  red  hot  dust. 

The  great  waste  of  fuel  in  cement  burning  is  due 
first  to  the  failure  to  save  the  heat  lost  in  the  clinker : 
secondly,  the  combustion  is  not  kept  sufficientlv  in- 
tense at  the  front  of  the  furnace.  The  comlnistion 
should  practically  cease  in  the  first  20  ft.  of  the  fur- 
nace, the  remainder  being  simply  hot  gases  and  dead 
flame.  This  can  be  accomplished  with  more  perfect 
atomization.  pre-heating  of  the  air  with  clinker,  and 
highly  heating  the  oil.  The  clinker  rings  which  form 
in  any  rotary  kiln  are  broken  out  by  means  of  long 
pokers  50  or  60  ft.  in  length,  consisting  of  heavv  2  in. 
pipe  having  a  running  stream  of  water  which  dis- 
charges into  the  furnace  when  in  use.  This  makes 
no  trouble  as  the  water  is  converted  into  steam,  disap- 


riKol  fiT  rtiirnlnB  Fuel  Oil. 

Viilunie  of  cement  in  a  barrel  equals  3.2  cubic  feet  if  packed. 

4.0  cubic  feet  if  loose. 
3.5  cubic  feet  if  shalven. 


The  barrel  itself  weighs  22  lb. 
One  Ion  of  cement  equals  5>4  bbl. 
Oni-  ton  of  lime  equals  8.7  bbl. 

Brick. 

The  making  of  ordinary  red  brick,  like  lime  and 
cement,  is  a  specialty  requiring  experience  of  the  most 
intensely  practical  nature.  Ordinary  burners  are  used 
in  connection  with  oil,  but  their  placing,  stacking  of 
the  brick,  and  other  details  cannot  be  described  here. 
Fire  brick  are  made  in  kilns  similar  to  those  used  for 
pottery,  terra-cotta,  vitrified   pipe,  etc. 

There  are  two  kinds  of  kilns — muffle  and  open. 
The  muffle  kiln  surrounds  the  product  with  a  wall 
which  protects  it  in  part  or  entirely  from  the  direct 
action  of  the  fire.  The  open  kiln  exposes  the  ware 
directly  to  the  fire.  It  is  important  in  kiln  work  to 
have  atomization  so  perfect  that  the  flame  itself  will 
not  carry  over  into  the  ware.  Operators  fire  these  kilns 
anywhere  from  three  days  to  six  weeks ;  no  two  oper- 
ators running  alike  and  no  two  products  running  alike, 
although  what  is  apparently  the  same  grade  of  ware 
is  turned  out. 

The  writer  has  found  one  difficulty  with  all  kiln 
burners  and  has  secured  economy  and  better  results 
in  everv  case  where  this  defect  was  remedied.  It  per- 
tains to  the  arrangement  of  the  burner.     Kiln  oper- 


10 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


rVol.   XXVIII— No.   1 


ators  seem  to  particularly  desire  to  have  their  burner 
lying  on  the  ground  or  near  it  so  that  most  of  the  air 
goes  in  over  the  burner  and  it  smokes  and  deposits 
carbon  continuousl}-.  In  every  case  where  the  writer 
has  raised  the  entire  burner  pipe  and  pointed  the 
burner  so  that  the  flame  shoots  down  toward  the 
bottom  of  the  oven  in  this  way  compelling  all  air 
to  go  through  the  flame,  thus  observing  the  principles 
previously  laid  down  in  this  article,  a  marked  econ- 
omy has  been  efifected.  There  is  no  necessity  for 
operating  a  smcl.y  burner  on  a  kiln  or  elsewhere. 

In  one  case  a  porcelain  company  was  bothered 
with  black  and  red  specks  in  their  ware.  After  a  great 
deal  of  trouble  and  many  analyses  the  writer  estab- 
lished the  fact  that  these  specks  were  iron  oxide  and 
carbon.  A  study  of  conditions  developed  the  fact 
that  the  iron  oxide  was  due  to  the  oxidizing  of  iron 
present  in  the  clay  under  a  high  temperature  with 
exces'^^  of  air.  The  carbon  was  deposited  from  the 
burner.  He  raised  the  entire  line  of  burners  to  the 
top  of  the  oven  openings  instead  of  their  usual  posi- 
tion near  the  bottom  and  arranged  the  brick  work  so 
that  absolutely  no  air  could  enter  above  the  burner. 
Below  the  burner  the  air  entered  through  a  carefully 
constructed  checker  work,  not  the  usual  haphazard 
pile  of  bricks  with  one  missing  here  and  there  for 
draft  purposes.  The  product  thereafter  was  satisfac- 
tory without  specks  of  any  kind.  The  consumption  of 
oil  was  reduced  over  20  per  cent  and  the  kiln  did 
not  smoke  during  any  part  of  its  run. 

Fig.  106  illustrates  such  a  kiln  and  it  will  be 
noted  that  the  floor  of  the  kiln  is  supported  on  piers 
and  that  the  hot  gases  enter  the  chamber  both  through 
the  wall  bags  and  to  the  center  orifice  from  between 
the  piers 

Fig.  107  illustrates  some  of  the  details  of  a  cor- 
rectly bricked   up  oven.     It   will  be   noted   that   this 


K^ 


Fig.    107.     Details    of    a    Correctly    Bricked    Oven. 


Fig.  IOC.    Porcelain  Kiln 


Fig.   108.      Correct  Kiln    Bricking. 
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Flgr.  109.     Reverberatory  Furnace  for  Burning  Fuel  Oil. 


is  vcr)-  differcni  from  the  haphazard  work  usually 
done  around  a  kiln,  yet  with  an  oven  bricked  up  in  this 
manner  it  is  perfectly  possible  to  operate  a  kiln  from 
beginning  to  end  with  absolutely  no  smoke  excepting 
for  perhaps  ten  minutes  in  the  beginning.  It  will 
be  noted  that  there  is  a  heating  coil  imbedded  in  the 
brick  work.  This  is  intended  to  super-heat  the 
steam  only,  and  it  should  be  pointed  out  that  a  great 
deal  of  trouble  in  kiln  work  results  from  the  practice 
of  not  heating  the  oil.  The  importance  of  heating 
the  oil  has  been  previously  emphasized  in  these  arti- 
cles and  it  should  be  stated  here  that  a  coil  of  pipe 
in  the  storage  reservoir  is  not  sufficient  to  heat  the 
oil.  There  should  be  a  special  steam  heater  on  every 
kiln  to  heat  the  oil  just  as  it  enters  the  kiln  and  all 
pipes  for  steam  and  hot  oil  should  be  carefully  lagged 
if  the  best  results  are  obtained.  These  various  points 
are  not  unnecessary  refinements  because  they  will  pay 
for  themselves  within  a  few  months  of  their  installa- 
tion, and  in  some  cases  have  paid  for  tliemselves  com- 
pletely with  the  first  charge  of  the  material. 

Fig.  108  illustrates  another  arrangement  for  the 
oven  which  is  probably  just  as  good  since  the  same 
principles  are  observed  in  connection  with  this.  It 
might  be  noted  that  vitrified  or  terra  cotta  pipe  may 
be  used  as  air  mains. 

Smelting. 

The  smelting  of  copper,  iron  and  other  metals 
with  oil  is  a  metallurgical  specialty  in  each  case,  but 
any  of  them  will  use  the  reverberatory  or  regenerative 
reverberatory  for  the  purpose,  oil  not  having  as  yet 
been  applied  successfully  to  direct  cupolas  or  blast 
furnaces  although  there  are  several  tilting  furnaces  on 


the  market  for  the  use  of  oil  in  melting  iron,  brass, 
lead,  copper,  etc. 

The  reverberatory  furnace  in  its  elementary  form 
is  shown  in  Fig.  109.  It  is  simply  a  fire  brick  oven 
of  very  careful  mechanical  construction  fired  from 
various  points  at  the  ends  and  sides,  the  molten  metal 
lying  in  a  bath  in  the  center;  the  roof  being  a  dome 
the  thrust  of  which  is  taken  up  with  rods  and  back 
stays.  The  arrangement  of  the  burners  must  be  in  ac- 
cordance with  experience  in  the  particular  metal  or 
even  in  the  particular  ore  to  be  treated.  The  simple  re- 
\crberatory  furnace  is  very  wasteful  because  the  tem- 
perature of  the  molten  metal  is  almost  the  temperature 
of  combustion,  the  difference  being  the  only  economy 
which  can  be  realized  and  the  temperature  of  the  stack 
gases  is  equal  to  or  actually  in  excess  of  the  tempera- 
ture of  the  molten  metal.  This  has  led  to  the  con- 
struction of  the  regenerative  furnace;  that  is  to  say, 
a  furnace  from  which  these  intensely  heated  products 
of  composition  pass  through  a  brick  checker  work  to 
which  it  gives  up  a  part  of  its  heat.  In  the  meantime 
the  incoming  draft  is  passing  through  a  similar  checker 
work  which  has  been  previously  heated  in  the  same 
manner  and  the  draft  enters  the  furnace  at  a  very  high 
temperature  increasing  the  temperature  of  combustion 
and  effecting  a  very  great  economy.  After  a  certain 
length  of  time  this  cycle  is  reversed,  the  waste  gases 
passing  out  through  the  cool  chamber  and  the  draft 
coming  in  through  the  renewal  heated  chamber. 

Fig.  110  shows  a  further  refinement  of  regenera- 
tive reverberatory  practice.  The  air  before  going  to 
the  reverberatory  furnace  is  partially  heated  by  oil 
because  the  oil  thus  used  can  act  more  efficiently  on 
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Fig.    112.     Bolt    Forge    for    nurning    Fuel    Oil. 


Fig.    113.     Blacksmith    Forge   for   Burning   Fuel   Oil. 
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account  of  the  greater  temperature  range.  Some  re- 
verberatory  furnaces  liave  all  the  burners  at  one  end 
and  put  the  material  in  at  the  other  end,  having  thus 
a  gradually  increasing  temperature  and  comparatively 
cool  stack  which  results  in  a  certain  amount  of  econ- 
omy, but  this  system  is  difficult  to  work  practically. 

Fig.  Ill  shows  the  arrangement  of  a  furnace  for 
heating  structural  iron,  ship  frames,  etc.,  with  fuel  oil. 

Fig  112  is  an  ordinary  forge  particularly  adapted 
for  bolt  heating,  and  Fig.  113  is  an  ordinary  black- 
smith forge.  Both  of  these  have  been  used  in  actual 
practice  with  great  success.  The  detail  of  the  brick 
doors  and  covers  should  be  noted  as  they  are  particu- 
larly difficult  to  construct  on  account  of  the  brittle- 
ness  of  ordinary  fire  brick. 


7 


4[ufftcji 
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I-'ig.    114.     Bar   Furnace   for   Burning  Coal   antl   Oil. 

Fig.  114  illustrates  a  bar  furnace  intended  to  burn 
either  coal  or  oil  or  both  together.  This  fuel  condition 
being  one  that  is  often  met  in  all  classes  of  work. 
There  are  furnaces  in  actual  operation  today  which 
burn  three  fuels,  any  two  at  once  or  any  one  alone. 

Fire  Brick. 
In  addressing  this  information  to  the  practical 
man  it  is  proper  at  this  point  to  say  something  about 
fire  brick.  The  most  refractory  material  there  is  in 
the  commercial  world  is  pure  lime,  and  a  pure  lime 
brick  is  practically  invulnerable,  but  as  it  has  no 
strength  whatever  a  compromise  known  as  the  fire 
brick  has  been  developed.  A  fire  brick  has  two  de- 
termining qualities,  viz:  strength  and  refractoriness. 
It  is  not  possible  to  have  an  extremely  strong  brick 
that  is  also  refractory,  nor  to  have  an  extremely  re- 
fractory brick  that  is  very  strong,  and  an  engineer 
must  niake  up  his  mind  which  he  needs  for  a  particu- 
lar  situation. 


The  chemistry  of  fire  brick  is  entirely  too  com- 
plicated to  go  into  here  but  certain  elements  may  be 
touched  upon.  The  best  known  foreign  fire  brick  are 
found  to  consist  principally  of  silica  with  one  and  a 
half  per  cent  of  lime  for  a  binder  and  it  will  stand 
in  the  hottest  part  of  a  refractory  furnace  for  four 
or  five  weeks  at  a  temperature  of  4000  to  4500  degrees. 
This  implies  simply  when  exposed  to  the  action  of  the 
fire.  If  exposed  to  the  action  of  molten  ores,  metals 
or  slags,  the  abrasion  then  becomes  chemical  in  char- 
acter and  must  be  called  to  the  attention  of  the  metal- 
lurgist. 

Quoting  from  "Terra  Cotta  Topics":  "Magnesite 
when  calcined  loses  half  its  weight  in  carbonic  acid 
gas.  The  dead  burned  material  may  then  be  ground 
and  mixed  with  various  binders,  such  as  clay,  an- 
hydrous gas  tar,  magnesium  acetate,  magnesium  chlor- 
ide, carbonate  of  lime,  oxide  of  iron,  soda  and  either 
the  silicate  or  oxide  of  iron.  Bauxite,  whose  compo- 
sition in  alumina.  60  per  cent ;  silica,  23  per  cent ;  water, 
15  per  cent:  and  oxide  of  iron,  is  hard  to  be  found 
constant  and  is  seldom  used,  although  very  refractory." 

The  most  infusible  fire  brick  would  consist  exclu- 
sively of  silica  and  alumina.  Our  good  practical  friend 
must  not  think  that  this  is  silicon  and  aluminum  be- 
cause it  is  not.  It  is  a  form  of  their  oxides.  It  is  not 
possible  to  find  a  material  of  this  nature  but  the  best 
fire  clays  are  very  high  in  these  two  constituents  and 
the  brick  made  from  them  are  of  excellent  quality. 
The  coarseness  of  the  particles  have  much  to  do  with 
the  refractoriness  of  a  fire  brick.  The  more  porous 
fire  brick  is  the  more  infusible  it  is. 

.\nother  important  increment  of  the  strength  and 
refractoriness  of  the  fire  brick  is  the  length  of  time  it 
U  seasoned  before  being  burned.  Fire  brick  should 
be  laid  in  a  minimum  of  mortar  of  their  own  composi- 
tion. It  should  be  remembered  that  fire  clay  does 
not  ceinent  except  in  the  slightest  degree,  the  intention 
with  fire  brick  always  being  that  they  will  fuse  or 
glaze  into  a  homogeneous  surface,  thereby  obtain- 
ing such  bond  as  they  need,  but  the  stability  of  fire 
brick  structure  should  depend  upon  careful  joints  and 
proper  construction  rather  than  mortar.  Ordinary 
fire  brick  such  as  can  be  procured  at  about  $30  per 
thousand  f.o.b.  San  Francisco  will  do  for  all  ordi- 
nary work,  but  where  they  must  receive  the  direct 
flame,  as  in  a  forge,  or  be  subject  to  tremendous  radia- 
tion and  flame  as  in  a  reverberatory  furnace,  there 
should  be  two  courses  of  brick,  one  to  withstand  the 
flame  and  support  themselves  and  another  to  assist 
in  the  structural  support. 

Those  who  wish  to  be  a  little  more  technical  in 
their  consideration  of  fire  brick  are  referred  to  the 
method  of  Dr.  Carl  Bischof,  a  German  chemist.  He 
divides  the  clay  into  two  parts:  the  silica  and  the 
alumina  constituting  the  refractory  part  and  the  im- 
purities the  fluxing  part.  From  these  he  derives  a 
formula  as  follows,  the  summation  of  which  is  the 
index  of  refractoriness.  Letting  RO  stand  for  the 
total  impurities  the  formula  will  be  as  follows: 

.\L.  0:.  Si  O-' 


+ 


^  Rclractiinness 


RO 


AL.0-. 


h   i' 


vcrv  easv  to  understand  the  acid  and  basic 
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action  of  brick  in  metallurgy.  It  is  only  necessary  to  flood  subsided  the  gate  was  replaced,  and  additional 
remember  that  when  metals  or  ores  are  molten  they  construction  in  the  way  of  sheet  steel  piling  and  con- 
are  just  the  same  as  laboratory  re-agents  and  act  as  crete  shut-off  walls,  suggested  by  the  experience  from 
acids,  bases,  salts,  etc.,  and  will  dissolve  substances,  the  flood,  was  put  in.  The  total  amount  of  damage 
crystallize  and  precipitate,  and  do  all  of  the  things  to  the  work  hardly  exceeded  $1000;  the  additional  con- 
that  liquid  re-agents  do.  In  this  manner  certain  molten  struction  mentioned  cost  about  $3400. 
materials  will  dissolve  certain  brick  and  have  no  effect  The  other  failure  of  work  referred  to  occurred  at 
upon  others.  Some  of  these  materials  for  which  brick  the  point  where  the  aqueduct  crosses  what  is  known 
must  be  carefully  chosen  are  molten  copper,  iron,  as  "Tehachapi  Wash,  about  three  miles  north  of  the 
sulphur,  porcelain,  glass  and  lead.  It  has  been  stated  town  of  Mojave.  A  section  of  conduit  about  1200  feet 
that  the  user  wiio  needs  an  acid  brick  need  not  buy  a  in  length  had  been  built  across  a  delta  composed  of 
basic  brick  but  one  who  needs  a  basic  brick  must  not  sand,  gravel  and  boulders,  which  had  been  carried  by 
buy  an  acid  brick.  flood  waters  from  Tehachapi  Canyon  and  deposited 
In  connection  with  brick  and  its  physical  proper-  on  the  plain  below.  As  afterwards  appeared  this  ma- 
ties  the  reader  is  referred  to  articles  written  on  the  terial,  though  laid  down  by  natural  hydraulic  process, 
manufacture  of  oil  gas  by  the  writer  for  the  Journal  i,ad  been  left  in  an  uncompacted  condition,  due  to  the 
of  Electricity,  Power  and  Gas,  of  February  18,  1911.  rajjid  ])assage  of  the  carrying  agency.  In  the  summer 
The  manufacture  of  gas  from  petroleum  is  too  wide  of  1910,  after  the  construction  of  the  section  of  con- 
a  subject  to  take  up  in  connection  with  this  article,  duit  mentioned,  a  cloudburst  occurred  in  Tehachapi 
but  interested  readers  are  referred  to  the  aforesaid  Canyon,  resulting  in  a  flood  of  water  which 
article.  ran  down  over  the  delta  to  the  aqueduct  work. 
where  its  passage  was  obstructed  by  the  dump  made 

^„„„.^» ^^.^^r^   ^x,  T  ^r.    .»,^T-T  T-r.    »  ^  T  T  T-  'JV  the  steam  shovels  on  the  lower  side  of  the  trench. 

PRESENT  STATUS  OF  LOS  ANGELES  AQUE-  ,^^.^  ^^^,^^^  ^^^  ^^,^^^^  ^^  ^^^^        ^^.^^  ^,^^  ^^^^^  ,^  ^ 

DUCT 

■  depth  of  several  feet,  where  it  stood  long  enough  to 

.\  resume  of  the  Los  Angeles  aqueduct  construe-  thoroughly  saturate  the  ground  around  the  conduit, 

tion  up  to  December  1,  1911,  and  a  prognosis  of  its  and  thus  caused  a  subsidence  of  the  formation.     The 

finish  arc  contained  in  a  letter  just  sent  by  Gen.  Adna  concrete  was  cracked  and  fractured  by  this  disturb- 

R.  Chaffee,  executive  head   for  the   Board  of  Public  ^nce  to  an  extent  rendering  it  necessary  to  replace  the 

Works  and  William  Mulholland,  chief  engineer  of  the  ^^ork  in  the  section  mentioned,  and  this  was  done  at  a 

big  project,  to  Kountze  Bros,  and  A.  B.  Leach  &  Co.,  ^ost  of  $27,000.     The  cost  of  this  reconstruction  was 

of  New  York,  who  head  the  syndicate  that  purchased  somewhat  excessive,  due  to  the  hardness  and  superior 

all  the  aqueduct  bonds  to  date.  quality  of  the  concrete,  which  required  heavy  blasting 

The  statement  was  prepared  in  answer  to  the  fol-  jor  its  removal,  holes  being  drilled  in  the-  corners  of 

lowing  queries  put  by  the  syndicate  and  which  evi-  every  two  foot  square  and  shot  with  dynamite.     The 

dently  resulted  from  the  alarming  statements  made  by  broken  concrete  was  then  run  through'rock  crushers 

the  Harriman  party  in  the  recent  municipal  campaign,  and  used  as  broken  stone  for  the  making  of  the  con- 

(1)  Accidents  to  the  aqueduct;  cause,  extent  of  crete  for  the  new  line, 
injury,  and  probable  and  actual  cost  of  repairs. 

(2)  Work   done    to    date;    cost,    quality    of   con-  Completed  Work. 

struction   and   materials,   amount   of  work   remaining  As  to  work  done  and  to  be  done,  cost,  quality,  etc. 

to  be  done,  and  estimate  of  time  and  cost  for  com-  The  amount  of  work  done  and  to  be  done  is  shown  by 

pleting  the  same.  tlie  following  table,  compiled  as  of  December  1.  1911  : 

(3)  Rights  of  citv  in  respect  to  control  and  use 

of  water  to  be  supplied  by  the  aqueduct,  and  concern-  aqueduct  mileage  schedule.      ^^^ 

ing  any  controversies    with    the    Federal    authorities  com-     ^""^^^^ 

over  water  risfhts.  Total         to         accom- 

°  pleterl      mlleaKe 

Accidents  *^'^=^'-                             '""^^^'^-  '-■'■'"    '""'^^''• 

.  .    .  Tunnel   excavation    •I2.S8         42.21  98.5 

As   might   reasonably   have    been    anticipated   on  Tunnel   nnins    42.S8       .10.40         71.0 

construction  stretching  over  a  distance  of  213  miles,  colored  conduit  excavation    97. .'is       Ro.4e         Hs.r, 

,,  ,  ,  •  1       .        .,  1  ,       r  ,,  Covering  conduit   lining- 97. 5B  7R.14  SO. P. 

there  have  been  many  accidents,  though  most  of  them  open  conduit  excavation  . .    .rj.so       is.ss         .'-.o..'; 

have  been  comparativelv  unimportant.     In  only  two  open  conduit  Uninp:  39.30       is.so         47.9 

instances  have  sub.,tantial  failures  of  work  occurred,  umined  can.ii    .....    21.30       20.92         98.3 

,      ,                                                                  ,        ,.r-  .'^iplion  excavation  and  pier.s      12.03            4. 08            ab.o 

and  tliese  were  due  to  extremely  difficult  natural  con-  sipiion  steel  pipe  9.3s         1.05         11.2 

ditions,  and   not   to  defects  in  plan,   workmanship  or  Siphon  construction  pipe...      2.65         1.72         65.0 

materials.     In  July,  1911,  while  constructing  the  con-  piumrwrrwa""'"' .•'.'':^       '11          .i^       loH 

crete  regulating  gate  in  the  aqueduct,  just  below  the  ^  .  ,              .,                   „,„  „,      ,„.  „„        77^ 

.     .       ;.-,.  .-     ^.  ^  '    .  '    •'       .  ,       ,  Total    excavation     213.24        16i.99  (8.9 

point  or  diversion  from  Owens  River,  the  river  reached  Total  lining   191.S4      130.2S         68.0 

a  height  unknown  for  more  than  thirty  years  before. 

By  reason  of  the  uncompleted  condition  of  the  work  ^°^*  °     Work, 
and  the  greenness  of  the  cement  just  placed,  the  flood  The  cost  of  the  work  done,  estimated  total  cost  of 
waters  broke  under  and  around  the  gate  and  ran  down  each    feature   of   the    project,    and    the    percentage    in 
the  canal  for  about  five  miles,  where  they  were  turned  value  of  work  accomplished,  are  shown  by  the  follow- 
out  and  flowed  back  into  the  river.     As  soon  as  the  i",?  table,  compiled  as  of  December  1st,  1911: 
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EXPENDITURES    AND    PERCENTAGES. 


Class- 
Tunnels 
Conduit    and 


Cost  to  date. 

■  t   3.418.009 
auxil- 


iaries          5.123.122 


Canal  ... 
Siphons  . 
Flumes  . . 
Reservoirs 
Liands  . . . 
All 


190.142 

47S.706 

3g.5SS 

318.467 

1.696.590 


Approxi- 
mate 
total  cost. 

S    .-.  •'! .',  iioo 


H)0 

ISo.OOO 

1.965.000 

40,000 

510.000 
1,725.000 


Per- 
centage 
of  class 
accom- 
plistied 
in 

value. 

91.5 

73.2 
97.5 
24.4 
100.0 
62.3 
98.2 


engrlneer- 
adminis- 


auxiliary     ex- 

f tense.       includ- 

lag. 

tration,  build- 
ings, cement 
ml  1 1  s,  pipe 
lines.  roads, 
power  systems, 
equipment,     elc- 

Totals 


6.453.433 
.I19.717.057 


6,650.000 
$24,000,000 


97.2 
82.3 


The  percentage  of  expenditure  on  the  work,  based 
oil  the  total  authorized  appropriations  for  the  same, 
including  premiums  received  on  bonds,  but  excluding 
moneys  received  or  to  be  received  from  salvage,  is 
>ho\vn  bv  the  following  table,  compiled  as  of  Decem- 
ber 1st.  1911: 


Bonil   i.4»ue.    1905    

Premium  and  accrued 
bonds     

Bond   Issue.    1907    

Premium  on   1907   bonds 


t   1.500,000.00 

interest  on   1905 

17.246.33 

23.000.000.00 

68,850.00 


Per 


Total     $24,586,096.33 

■"                                                  :    on    work  119.717.057.00 
appropria- 
80.2 


res   and   esti- 

corrections   and 

..;.;, ual  estimate  now 


It  slL.tiM  lie  noted  here  that  the  above  estimate 
of  $24.r>  T  the  completion  of  the  project  in- 

cludes -^If.UA.)  iineal  feet  of  conduit  cover,  costing  ap- 
proximately SI, 000.000.  and  that  this  feature  of  the 
work  was  not  included  in  the  original  estimate  of 
S24.500.000. 

The   above   statement   oi 
mates   of  cost   is   subject   t 
changes  to  be  made  in  the  ^v 
in  preparation. 

It  s'  '  ■'  stated,  as  bearing  upon  the  question 

of  the   V.  net  cost  of  the  completed   aqueduct 

that  the  salvaging  of  construction  equipment,  includ- 
ing cement,  mill,  electric  power  plants,  steam  shovels, 
livestock,  etc..  will  probably  yield  m'^re  than  Sl.000.000. 
but.  owing  to  the  fact  that  this  nt  to  a  large 

extent  must  be  kept  in  commis^.  :.  ..r.:i!  the  whole 
work  is  completed,  the  benefits  from  such  salvaging 
must  be  postponed  until  that  time. 

It  is  now  estimated  and  expected  that  *he   r-n- 
struction   of  the  aqueduct   will  be  complet 
early  part  of  1913. 

The  materials  used  in  the  construction  of 
duct  are  of  standard  quality.  The  cement 
tured  or  purchased  by  the  city  for  the  work  ...  .  n- 
formed  to  the  requirements  of  the  American  Society 
of  Civil  Engineers  and  the  United  States  Army  and 
Xavy.  Reports  from  the  government  testing  labora- 
tories at  Pittsburgh  upon  the  city's  tufa  cements  show 
a  strength,  at  the  age  of  ninety  days,  of  100  pounds 
to  the  square  inch  greater  than  Atlas  Portland  cement, 
which,  for  the  purposes  of  such  tests,  was  a  y 

taken  as  a  standard  Eastern  cement. 

Eleven  miles  of  the  aqueduct  was  let  to  t, 


and  this  has  been   finished;  the  rest  of  the   work   is 
being  done  by  the  city  by  force  account. 

Concerning  the  quality  of  the  work  done,  while 
it  is  not  pretended  or  claimed  that  in  the  140  miles 
of  concrete  lining  no  cracks  or  pieces  of  poor  con- 
crete can  be  found,  still,  the  extent  of  such  defects  is 
within  a  reasonable  percentage,  and  the  work  as  a 
whole  is  good,  durable  and  satisfactory. 

Sections  of  the  aqueduct,  as  soon  as  completed, 
are  thoroughly  tested  by  erecting  dams  therein  at  in- 
tervals of  three  or  four  miles  and  filling  with  water, 
which  is  allowed  to  stand  indefinitely.  Frequent  ob- 
servations are  made  to  determine  seepage  losses  or 
defects  in  the  work,  and  complete  records  are  kept 
of  these  readings.  In  this  way  over  forty  miles  of 
the  aqueduct  have  been  tested  out,  and  found  entirely 
satisfactor)^ 

Water  Rights. 

The  water  rights  of  the  city  of  Los  Angeles  in  the 
Owens  River  \'alley  were  acquired  by  purchase  from 
private  individuals  and  corporations,  and  by  appro- 
priation. The  rights  so  purchased  are  not  affected  by 
any  reservation  or  limitation,  in  deed  or  law,  in  fav  n 
of  the  former  owners.  The  city  is  authorized  by  its 
charter  and  the  general  law  of  this  State  to  provi-ie 
a  water  supply  sufficient  for  its  present  and  future 
needs;  it  is  also  authorized  to  provide  for  the  tem- 
porary sale  of  its  excess  supply,  for  irrigation,  domestic 
uses  and  other  purposes  outside  of  the  city.  The  ques- 
tion has  been  raised,  particularly  by  parties  opposed 
to  the  aqueduct  project,  as  to  whether  the  city,  after 
having  commenced  to  furnish  water  for  use  outside  of 
the  cit}',  can  withdraw  the  service.  While  the  general 
opinion  is,  that  the  city  could  do  so  whenever  the 
water  is  needed  for  use  within  its  limits,  the  doubt  ex- 
pressed on  this  point,  only  means  that  the  city,  in  dis- 
posing of  its  excess  water,  will  be  particularly  care- 
ful, in  any  instruments  drawn,  or  ordinances  or  res- 
olutions passed,  to  safeguard  its  rights  against  any 
possible  loss.  It  also  means  that  the  disposal  of  the 
excess  supply  will,  in  all  probability,  be  limited  largely 
to  unincorporated  territory,  which,  by  reason  of  rela- 
tive location,  seems  destined  sooner  or  later  to  be 
within  the  city. 

The  city  of  Los  Angeles  has  .:o  controversies 
with  the  United  States  authorities  in  reference  to  any 
water  rights.  It  has  several  applications  pending  for 
rights  of  way  for  various  purposes,  but  the  question 
of  water  risrhts  is  not  involved  therein. 


COMPUTATION    OF    HORSE    POWER    FOR    RECIPROCAT- 
ING   ENGINES. 

BY   ROBERT    SIBLEY. 

It  frequently  devolves  upon  the  practicing  engineer  to 
ite  the  approximate  horsepower  of  a  reciprocating  en- 
■  hen  no  indicator  cards  are  at  hand.  It  is  possible  to 
arrive  at  the  horsepower  quite  approsimately  by  measuring 
certain  of  the  engine  constants.  The  problem  naturally  divides 
itself  into  two  cases.  The  first  case  is  less  accurate  than 
the  second.  In  the  first  instance  we  must  have  given  the 
boiler  pressure,  point  of  cut-off.  length  of  stroke  and  number 
of  re-.  '  "  per  minute,  at  which  the  crank  operates.  In 
the  f  e  we  must  have  given  in  addition  to  the  data 

mentioned  above  the  point  of  compression  and  the  clearance 
in  the  engine  c.vlinder. 

Case  1.  Let  us  now  consider  the  first  case.  We  havf 
previously  found  that  the  horsepower  of  an  engine  is  com- 
puted by  the  formula 


16 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.   XXVIII— No.    1 


PLAN 


H.P.  =  - 
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in  which  P  is  the  mean  effective  pressure  in  pounds  per  sq.  in. 
pressing   against   the    piston   head,    L   is    the    length    of    the 
stroke  in  ft.,  A  is  the  net  area  of  the  piston  head  in  sq.  inches, 
N  is  the  number  of  strokes  per  minute. 

The  particular  problem  then  that  we  have  in  hand  is  to 
devise  some  method  whereby  we  can  compute  without  the 
means  of  an  indicator  card,  the  mean  effective  pressure  or  in 
other  words  the  average  pressure  In  pounds  per  sq.  in.  com- 
ing upon  the  piston  head.  In  the  expansion  of  steam  after 
cut-off  has  taken  place,  the  work  that  is  accomplished  dur- 
ing the  remainder  of  the  stroke  is  done  by  calling  upon  the 
reservoir  of  energy  stored  in  the  steam  itself.  Such  an 
expansion  in  which  no  heat  is  given  or  no  heat  is  taken 
away  is  called  adiabatic  expansion.  In  the  case  of  a  steam 
engine,  however,  where  the  steam  enters  a  comparatively 
cool  steel  cylinder  a  certain  amount  of  condensation  takes 
place  during  the  early  portion  of  the  stroke  and  evapora- 
tion during  the  latter  portion  of  the  stroke.  It  is  found  that 
the  expansion  in   the  steam  cylinder  under  these  conditions 


Fig.    II.     Power  Computation  Case 


corresponds  more  nearly  to  isothermal  than  to  adiabatic 
expansion;  that  is,  the  temperature  throughout  the  entire  ex- 
pansion practically  remains  constant.  Assuming  then  that 
the  expansion  is  isothermal  we  have  for  the  entire  work  dur- 
ing one  stroke  of  the   engine  cylinder  the   following: 

Work  per  strol^e  =  p,  v,  +  p,  v,  loge 

V, 

in  which  p,  is  the  initial  pressure  in  pounds  per  sq.  ft.,  v,  is 
the  initial  volume  of  steam  in  cu.  ft.  and  v^.  is  the  final  vol- 
ume of  steam  in  cu.  ft. 

This  easily  can  be  seen  by  looking  for  a  moment  at  Fig. 
41  in  which  the  line  E  D  represents  volumes  to  scale  and 
the  line  E  A  represents  pressures  to  scale.  Let  us  lay  off 
the  boiler  pressure  and  let  the  line  E  A  represent  to  scale  this 
pressure.  Let  us  now  assume  that  the  piston  head  moves  from 
A  E  to  B.  I.  It  is  seen,  then,  that  this  expansion  takes  place 
under  constant  pressure  and  we  have  formerly  seen  that  the 
work  done  by  gas  in  expanding  under  constant  pressure  is 
computed  by  multiplying  the  pressure  and  the  volume  or 
in  this  case  it  is  p,  Vj.  Again  as  the  piston  head  moves  from 
B I  to  K  D  the  gas  expands  as  we  have  seen,  isothermally 
and  consequently  the  pressure  falls  off  along  the  line  B  C. 
We  have  previously  seen  that  work  in  isothermal  expansion 
is  found  by  multiplying  the  pressure  and  the  volume  into 
the   natural   logarithm   of   the   final   volume   divided    by   the 


initial   volume,   in  other   words.   Work  ^  p,  v,  loge  ■ 


V, 


Hence  the  total  work  performed  in  the  entire  stroke  is 
the  sum  of  these  two  separate  quantities  and  we  are  at  once 
enabled  to  write  the  equation  hinted  at  above.     Or 


Work  per  stroke  =  p,  v,  +  p,  v,    loge 

V, 

Since  there  are  N  of  these  strokes  which  take  place  per 
minute  the  total  number  of  foot  pounds  of  work  accom- 
l)lished   per  minute  is 

FT.   LB.   of   work   per   min.  =  N  p,  v,  (1 -f  loge ) 

V, 

Let  us  call  the  number  of  times  the  volume  increases 
during  exisansion  the  ratio  of  expansion  r  and  if  1  is  the  dis- 
tance from  the  beginning  of  the  stroke  to  the  point  at  which 
cut-off  takes  place,  v,  is  equal  to  1  a,  in  which  a  is  the  piston 
area  in  sq.  ft.  and  v,  being  the  final  volume  after  the 
stroke   L  has   taken   place  becomes   equal   to  L  a,   therefore 

V,         La          L 
r  =  — —  = := .    Since  now  p,  times  a  is  equal  to  the 

V,         la  1 

total   initial   pressure  in   which   p,   is   the  initial   pressure   in 

pounds  per  sq.  ft.  and  a  the  area  in   sq.  ft.     We  also  have, 

since   P,is  the  initial   pressure   in  pounds   per   sq.   in.   and   A 


Fie 


Power   Computation   Clearance   and   Com- 
pression   Considered. 


the  area  in  sq.  inches,  p,  v,  equal  P,  A  i,  hence  we  have  that 
the  horsepower  in  an  engine  cylinder  can  be  computed  by  the 
formula. 


[P,l(l  +loger)— LP,.]  AN 


H.P.  =  ■ 


33000 

since  there  are  33,000  ft.  lb.  per  min.  work  in  one  horsepower. 
We  have  that  the  total  horsepower  is  computed  by  the  for- 


mula, since  r 


L 

1 


H.P.  = 


( 1  +  log,,  r) 


P,- 


P,, 


L  A  N 


33000 


In    other   words   if   we   let    the    mean    effective    pressure 


1  +  loge  r 


P. 


equation 


Pi,,  we  come  back  to  our  original 


PLAN 


H.P.= 

33000 

As  an  illustration  let  us  take  the  following  example:  A 
simple  steam  engine  is  found  to  have  the  following  constants: 
Boiler  pressure  SO  lb.  gauge,  point  of  cut-off  is  6  in.  from  be- 
ginning of  stroke,  complete  stroke  24  in.,  diameter  of  cyl- 
inder 18  in.,  revolutions  per  min.  120,  exhaust  back  pressure 
1.3  lb.  gauge.     What  is  the  horsepower? 

We  have  found  above  that  the  horsepower  is  expressed 
by  the  formula 
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P,    (l  +  logeT) 

ill   which   P  =  [ 

r 
By   reference   to   our   data 
P.  =  80  +  14.7  =  94.7 

24 
r  = =4  .-.  loge  r  = 


P.J 


we  find   that 
Pu  =  1.3  +  14.7 


16 


2.306  log,„  4  =  1.3863 


24 
L  =  — =  2  ft,  A  =  - 
2  4 

Hence  substitutihg,  we  have 

P,  (1  +  loge  r) 
P  = 


=  .7854X18=  =254.5,  N  =  2xl20  =  240 


94.7   (1  +  1.3863) 


16  ^  56.55 


16  =  40.55 


PLAN         40.55  X  2  X  254.5  X  240 


H.P. : 


=  150.     Ans. 


33000  33000 

Case  2.  Referring  now  to  Fig.  42  we  are  enabled  to  com- 
pute still  more  exactly  the  approximate  h.p.  of  an  engine  by 
tailing  into  account  the  clearance  and  also  the  compression. 
By  referring  to  this  figure  it  Is  seen  that  the  net  area  which 
goes  toward  work  Is  that  Indicated  by  A  in  the  diagram. 
In  order  to  compute  this  quantity  A  it  is  necessary  for  us 
first  to  compute  E,  the  sum  of  the  areas  A,  B,  C.  D  a.id 
subtract  from  this  sum  the  areas  B.  C  and  D.  Looliing  now 
at  Fig.  42  we  see  that  the  area  of  A.  B,  C.  D  is  evidently 


E  =  P,  (1  +  c)  +P,    (1  +  c)     log 


1  ^  t 


L  +  c 


=  P,  (l+c)  [1+loge 


-] 


(1) 


the    cylinder.      P;C  +  Px 


and  since  this  is  a  case 


(X  +c).    Hence 


l  +  c 
Let  us  assume  the  distance  O  I  to  be  equal  to  x  +  c  in 
which  c  is  the  clearance  and  x  the  point  of  the  stroke  where 
compression  takes  place.  Hence  if  we  call  P,,  the  back 
pressure  on  the  cylinder  when  exhaust  has  talien  place  we 
have  the  area 

B  =  P„  (L  — X) (2) 

We  also   similarly   find    that    the    area    C    is    equal     to 
X  +  c 

P;C  +  P,c  loge ,  in  which  P;  is  the  pressure  after  coni- 

c 
pression    has    been    completed    in 
X  +  c  X  +c 

(lege )  =  P.,c  (1  +  loge ) 

c  c 

of  isothermal  expansion  we  have  that  P^c  =  Pi, 
substituting     we     have     that     the    area     of 

X  +  c 
C  =  P.  (X  +  C)    (1  +l0ge  ) 

c 

The  area  of  D  is  c  (P,  —  P.)  or  P,c  —  P.c.  But  since  Px 
is  equal  to  P.  (x  +  c)  we  have  that  the  area  of 

D  =  P,c  — P„  (x  +  c) (4) 

If  now  taking  the  engine  constants,  we  substitute  care- 
fully in  these  different  formulas  for  A,  B,  C,  D,  we  can  at 
once  compute  their  values  and  arrive  at  a  very  approximate 
computation  for  the  work  done  at  each  stroke.  In  other  words 
we  can  arrive  again  at  a  very  approximate  value  for  the 
mean  effective  pressure  upon  the  piston  head  during  each 
stroke. 

To  be  clear  in  our  method  of  procedure,  let  us  go  more 
into  details.  In  order  to  compute  the  horsepower  of  an 
engine  by   this   more  exact  method,  we  must  first  measure 


(3) 


up  the  constants  necessary  in  the  solution  of  the  four  equa- 
tions derived  above  and  then  having  computed  E,  B,  C,  D 
as  shown  in  the  four  equations,  we  have,  looking  at  Fig.  42, 
the  area 


This  quantity 
lent   to   the   "P  L' 


A  =  E— (B  +  C  +  D) 

A  when  thus  properly  computed  is  equiva- 
in   the   general   equation. 

PLAN 
H.P.  = 


33000 
As  an  illustration  of  this  second  case  involving  the  clear- 
ance in  the  engine  cylinder  and  the  steam  left  in  the  cylin- 
der after  compression  begins,  let  us  assume  that  the  engine 
has  the  same  characteristics  as  given  in  the  first  example, 
but  in  addition  that  the  clearance  is  1/10  of  the  stroke  and 
that  the  point  of  compression  is  at  20  in.  from  the  beginning 
of  the  return  stroke. 

From  equations  1, 


E  =  P.  (l  +  c)    [1  +  loge 


and  4  above, 
L  +  c 

I  +  c 


we  have 


(1) 


B=  P„ 


:94.7 

=  G6.; 
(L  — X) 


24  +  2.4 


[1  +  Ioge- 


12 


2.4 


[1  +  1.145]  =  142.5. 


16   (24  —  4) 


=  26.6.1 


C  =  P„ 


12 
(X  +C)     [1  +  loge 
16  (4  +  2.4) 


X  +  C 


(2) 


(3) 


[1  +  loge 


12 
16  X  6.4 


4  +  2.4 


2.4 


[1  +.9810]  =  16.90 


12 

D  = 

=  P,C 

—  P„ 

(x  +  c) 

. 

• 

94. 

7  X  2.4  - 

-  16  X 

(4  +  2.4) 

12 

"27.4- 

-102.4 

=  10.41 

(4) 


12 
B  +  C  +  D  =  26.65  +  16.90  +  10.41  : 
.-.  A  =  142.50  —  53.96  =  88.5-. 


53.96 


But— 


H.P. 
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Hence 


88..")4  X  A  N 


H.P.  =  - 


33000 
=  88.54  X  .7854  X  18=  X  2  X  120  =  175.8 

:;;!(ioo 

THERMOTWISTERS. 

1.  A  simple  double-acting  engine  receives  steam  at 
75  lb.  gauge  and  operates  condensing  with  24-in.  vacuum. 
The  stroke  is  48  in.,  the  point  of  cut-off  at  l-5th  stroke,  the 
revolutions  per  minute  of  the  crank,  95;  the  diameter  of  the 
cylinder  bore  30  in.       What  is  its  horsepower? 

2.  The  above  engine  has  a  clearance  of  l-9th  stroke 
and  the  point  of  compression  takes  place  5-Gth  stroke  on  the 
return.  With  this  added  information  compute  more  accu- 
rately the  horsepower  of  the  above  installation. 
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■J'he  year  returns  and  brings  us  the  petty  rounds  of 
irritating  concerns  and  duties.  Help  us,  as  we  look 
into  the  bridal  veil  of  mist  shield- 
An  Electrical  ing  the  blushing  waterfalls  so  soon 

Engineer's  Prayer  to  be  united  forever  with  the  stir 
and  whir  of  man's  industrial 
mechanisms,  to  feel  that  there  is  in  Nature  a  silent  yet 
resourceful  supply  of  energy  with  which  to  overcome 
the  cares  and  worries  of  our  daily  life. 

When  we  follow  with  our  eyes  the  noiseless  trans- 
mission lines  reflected  in  the  stilly  moon-lit  night,  may 
we  ponder  in  our  hearts  how  best  we  may  put  forth 
the  same  quiet  yet  forceful  influence  they  exert  for 
good  among  the  affairs  of  men  in  Vhe  city  a  hundred 
miles  away. 

Let  cheerfulness  abound  with  industry,  and  as 
we  watch  the  synchronous  converter  spinning  out  an 
even  uniform  current  though  propelled  by  positive  and 
ncgati\e  forces,  may  it  imprint  its  lesson  of  harmony 
and  industry  deeply  upon  our  thoughts  and  l)e  of 
material  assistance  in  our  maintaining  thorough  synch- 
ronism with  the  affairs  and  inner  life  of  our  fellow  men. 

Give  us  to  go  about  our  business  with  industry 
and  as  often  as  we  gaze  into  the  recording  dial  of  the 
watthour  meter,  may  it,  like  the  hour-glass  of  old, 
remind  us  of  the  passing  of  time  with  its  opportunities, 
and  as  it  measures  off  the  energies  put  forth  l3y  the 
distant  water-powers,  may  it  remind  us  of  the  unseen 
watthour  meter  ever  recording  our  energies  and  spur 
us  on  to  higher  and  nobler  acts. 

May  the  low  sob  of  the  ])ulsating  transformer 
entune  our  higher  nature,  and  as  the  transformer  sec- 
ondary breathes  and  tliiubs  with  energies  put  into  it 
by  the  pulsating  primary,  so  may  we  of  the  sterner 
sex  remember  that  largely  the  very  life  and  heart- 
beats of  family  ties  are  nourished  and  strei^hened  by 
our  energies ;  and  in  this  conviction  may  we  endeavor 
at  all  times  to  play  the  man. 

And  finally,  each  night  may  we  come  to  our  rest- 
ing place  weary  and  content,  bearing  in  mind  a  picture 
of  a  day  well  spent,  a  day  of  passions  governed  with 
the  same  delicate  mechanisms  which  control  the 
energies  of  the  power  house  of  sufficient  strength  to 
turn  the  wheels  of  a  city. 

And  now  grant  us — grant  us  now  that  we  may 
close — may  close  our  eyes  in  sleep.      Amen. 


Nineteei;  hundred  and  twelve  ushers  in  an  interesting 
panorama  in  tlic  ^^'est.  Montana,  convinced  of  the 
wonderful  lessening  of  mining  costs 
Activities  by  means  of  electric  power  opera- 

Ahead  ^'on.  enters  the  new  year  with  the 

brightest  prospects  ever  seen  before 
for  hydroelectric  operations  in  the  great  Treasure 
State. 

Idaho,  which  has  made  such  wonderful  strides 
in  scientific  reclamation  projects,  enters  the  new  year 
with  even  brighter  prospects  ahead.  Development  of 
cheap  water  power  brings  into  the  realm  of  possible 
reclamation  millions  of  acres  of  lands,  arid  in  nature, 
but  soon  to  be  an  unlooked  for  pleasant  asset  to  her 
natural  wealth. 

A\'ashington.  beset  with  numerous  great  decisions 
on  water  rights  and  railroad  commissions,  seems  now 
to  have  passed  the  day  of  uneasiness,  and  enters  a  new 
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year  with  a  better  understanding  of  all  parties  con- 
cerned. 

Oregon,  with  her  ever  increasing  possibilities  for 
hydro-electric  development,  is  in  a  position  to  com- 
mand the  respect  of  the  world  for  her  promising  agri- 
cultural possibilities  and  reclamation  of  vast  acreages 
hitherto  thought  impossible  of  reclamation. 

Nevada,  hitherto  hindered  in  its  mining  operations 
Ijy  inadequate  supply  of  power,  seems  now  to  have  in 
sight  the  early  development  of  hydro-electric  enter- 
prises sufficient  in  their  scope  to  rejuvenate  this  long 
lost  empire. 

Arizona,  justly  proud  of  its  recent  admission  into 
the  L^nion,  enters  the  new  year  with  electric  power 
to  operate  her  mining  industry.  Thousands  of  acres 
of  land  with  waters  already  properly  applied,  and 
thousands  upon  thousands  still  waiting  to  invite  the 
industrious  homesceker  of  the  future,  keep  the  eyes 
i>f  her  people  steadfastly  to  the  future. 

California,  with  prospects  ahead  of  the  greatest 
international  exposition  of  history,  fairly  vibrates 
through  and  through  with  her  possibilities. 

The  entire  Coast  with  but  a  year  before  the  com- 
l)ktion  of  the  greatest  engineering  feat  of  history, 
inwardly  i)ulsates  with  expectancy.  With  the  com- 
merce of  the  world  so  soon  to  pass  its  shores  a  brighter 
(  utiook  never  facet!  a  fairer  growing  young  empire. 


if  the  New  Year  shall  accomplish  seats  for  our  kicking 
itrap-hanging  friends,  commuting  from  San  Pedro  to 
Los  Angeles,  and  earn  more  revc- 
The  New  Year  ^^^^^  f^^/  „,..  p^^.j,-;^  Electric  Rail- 
For  Electric  road- 

Traction  If  the   New   Year  shall  bring 

peace  lo  the  commuters  from  the  suburbs  of  Seattle 
and  a  happy  smile  of  prosperity  from  the  interurban 
owners  of  the  system — 

If  the  New  Year  shall  see  the  Inland  Empire  Rail- 
road hauling  into  Spokane  bigger -potatoes  and  rosier 
apples — 

If  the  New  Year  shall  give  to  Portland  an  electri- 
fied railroad  system  for  all  trains  entering  that 
metropolis — 

If  the  New  Year  shall  make  the  fine-seated  cars 
of  the  Southern  Pacific  system  of  the  bay  cities  as  easy 
and  comfortable  as  the  Key  Route  system,  and  the 
tossy  stuffy  boats  of  the  Key  Route  as  comfortable 
and  commodious  as  the  Southern  Pacific's  boats— 

We  say,  if  the  New  Year  shall  bring  about  all 
these  events,  then  God  bless  you ;  come  again,  and 
return  to  us  for  "mony  a  day"  ahead. 


We  have  in  the  West  an  army  of  young  men,  miagina- 

tive    by    nature    and    strongly    adventurous    in    their 

make-up.      Many   of  these    young 

men   are  casting  their  fortunes   in 

the  power  industry  in  our  AN'cstern 

hydro-electric  power  plants. 

Although  ambitious  in  the  highest  degree,  unless 

surrounded  by  the  proper  environment,  much   "t   the 


Power  Plant 
Education 


energies  which  would  naturally  be  devoted  to  digging 
out  the  laws  governing  the  perfect  operation  of  the 
power  plant,  are  diverted  into  other  channels. 

A  thousand  times  during  the  busy  da\'  even  the 
most  industrious  operator  has  a  minute  here  and  a 
minute  there  which  he  could  be  profitably  devoting 
to  improving  his  general  knowledge  in  affairs  elec- 
trical. We  are  all  of  us  by  nature  as  lazy  as  we 
dare  be.  With  no  encouragement  on  the  part  of  his 
superiors,  the  young  power  plant  operator  takes  the 
course  of  least  resistance.  The  Police  Gazette  and 
Diamond  Dick  occupy  the  most  conspicuous  places 
on  many  of  the  operators'  tables  during  the  workin^^ 
hours. 

The  recent  action  of  the  officials  of  the  Pacific 
Light  &  Power  Company  in  supplying  wholesome 
technical  literature  to  all  of  their  numerous  power 
plants  deserves  more  than  passing  notice.  The  strik- 
ing thing  that  impresses  one  in  entering  any  of  their 
power  houses  is  the  ambitious  and  orderly  group  of 
yotmg  operators  being  reared  in  their  employ.  Upon 
the  operating  table  may  be  found  three  or  four  of  the 
ver\-  best  technical  magazines  published.  No  other 
literature  is  to  be  found. 

The  result  is  that  the  young  man,  often  having 
but  a  minute's  leisure  in  his  working  hours,  uses  it  in 
improving  his  general  knowledge  concerning  technical 
matters.  It  is  surprising  how  soon  this  encourage- 
ment on  the  part  of  the  management  shows  itself  in 
improving  the  efficiency  of  the  entire  power  plant 
force.  It  is  likewise  surprising  to  see  how  rapidly 
such  young  men  are  enabled  to  advance  over  operators 
in  other  power  plant  installations  where  this  encour- 
agement on  the  part  of  the  managerial  forces  is  lacking. 

This  silent  yet  deep-felt  influence  will  not  be  long 
in  making  itself  felt  in  decreasing  the  depreciation 
factor  and  the  general  wear  and  tear  of  the  power 
plant.  A  young  man  convinced  of  the  sincere  fatherly 
attentions  of  the  company,  responds  wonderfully  with 
every  higher  impulse  in  his  nature.  Let  us  hope 
that  other  power  plant  managers  will  early  see  the 
wisdom  of  such  acts  as  this. 

The  paternal  influence  is  keenly  felt  in  every 
channel  of  daily  life.  Even  old  Noah  Webster  uncon- 
sciouslv  sprung  a  human  truth  when  he  wrote  his  dry, 
staid  dictionary,  for  in  still  further  embellishing  his 
definition  of  "pop"  he  said :  "To  pop  the  question,  see 
pop." 

It  is  a  duty  we  owe  to  our  profession — for  ever}' 
man  is  truly  a  debtor  to  his  profession— to  see  to  it 
that  the  young  ambitious  \vorker  should  receive  the 
encouragement  and  nourishment  necessary  to  lift  him 
over  the  rough  places  and  point  the  way  ahead  for 
more  extended  endeavor  on  the  morrow. 

Suppose,  then,  we  all.  while  oiling  up  the  ma- 
chinery for  another  year's  turn,  resolve  still  further 
to  sprinkle  a  little  bit  of  oil  of  human  kindness  and 
assistance  to  those  down  at  the  first  round  of  life's 
ladder,  but  who  have  their  yearning  gaze  steadfastly 
upward  and  forward. 
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PERSONALS. 

Ray  D.  Lillibridgr,  of  Now  York  City,  is  al  San  Francisco. 

Thomas  D.  Fetch,  manager  of  the  local  lighting  system 
at   Medford,  Ore.,  is  at  San  Francisco. 

J.  C.  English,  who  is  a  large  dealer  in  lighting  fi.xtures 
at  Portland,  is  a  San  Francisco  visitor. 

Wynn  Meredith,  the  Pacific  Coast  manager  for  Sander- 
son &  Porter,  is  visiting  the  New  York  office  of  the  firm. 

W.  T.  Smith,  manager  of  the  Salt  Lake  City  office  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  is  at  San 
Francisco. 

H.  L.  Jackman  manager  of  the  Humboldt  County  inter- 
ests of  the  Western  States  Gas  &  Electric  Company,  is  at 
New   York. 

A.  L.  Searles,  manager  of  the  rock  drill  department  of 
the  Fort  Wayne  Electric  Works,  is  at  the  San  Francisco 
branch  office  on  a  tour  of  the  Pacific  Coast.. 

W.  E.  Barrett,  gas  engineer,  with  J.  G.  White  &  Com- 
pany, of  New  York,  is  at  Los  Angeles,  where  he  will  spend 
some  time  in  connection  with  new  contract  work. 

H.  C.  Goldrlck,  Pacific  Coast  manager  for  the  Kellogg 
Switchboard  &  Supply  Company,  of  Chicago,  will  spend  the 
next  two  weeks  on  a  tour  of  Southern  California. 

H.  R.  Noack,  president  of  Pierson,  Roeding  &  Co.,  is 
making  a  business  trip  through  the  Pacific  Northwest  in  the 
interests  of  the  firm's  various  electrical  agencies. 

E.  V.  D.  Johnson,  manager  of  the  Northern  California 
Power  Company,  has  arrived  at  San  Francisco,  where  his 
office  will  be  located  in  future  instead  of  at  Redding,  Cal. 

Sidney  Sprout,  consulting  engineer  for  the  Siskiyou 
Electric  Light  &  Power  Company,  is  on  the  Klamath  River 
development,  after  spending  a  few  days  at  his  San  Fran- 
cisco office. 

J.  E.  Crilly,  and  H.  C.  McCutchan,  of  the  sales  depart- 
ment of  the  Holabird-Reynolds  Company,  have  returned  to 
San  Francisco  after  spending  two  weeks  at  the  works  of 
the   Ohio   Brass   Company   at   Mansfield,   Ohio. 

James  Churchill  and  Jesse  Churchill,  of  Yreka,  who  are 
connected  with  the  management  of  the  Siskiyou  Electric 
Power  &  Light  Company,  which  is  extending  its  system  by 
constructing  a  hydro-electric  plant  on  the  Klamath  River, 
are  among  the  recent  arrivals  at  San  Francisco. 

F.  O.  Dolson,  electrical  engineer  with  the  Pelton  Water 
Wheel  Company,  has  returned  to  San  Francisco  from  Bodie, 
after  completing  the  installation  of  a  2500  h.p.  Pelton  water 
wheel  at  the  Pacific  Power  Companys  new  electric  power 
station,  which  supplies  current  for  mines  and  towns  in  that 
district. 

P.  T.  Hanscom,  general  superintendent  of  the  Great 
Western  Power  Company,  states  that  construction  work  wa^ 
recently  suspended  for  the  winter  at  the  site  of  the  great 
impounding  dam  at  Big  Meadows.  A  construction  plant 
of  large  capacity  has  been  installed  and  work  will  be  re- 
sumed early  next  season  with  a  large  force  of  men. 

A.  J.  Myers,  Pacific  Coast  district  manager  for  the  Wag- 
ner Electric  Manufacturing  Company,  of  St.  Louis,  has  re- 
turned after  visiting  Los  Angeles,  to  his  San  Francisco  office 
which  is  now  located  on  the  ground  floor  of  the  Rialto  Build- 
ing. D.  D.  Wright,  who  is  connected  with  the  sales  depart- 
ment, was  in  charge  of  the  office  during  Myers'  absence. 

C.  P.  Plinn,  electrical  engineer,  who  was  for  some  time 
connected  with  the  sales  department  of  the  Allis-Chalmers 
Company's  San  Francisco  office,  has  been  made  manager  of 
all  of  the  L.  E.  White  Ltimber  Company's  extensive  interests 
at  Greenwood,  Mendocino  County.  A  new  power  house, 
equipped  with  high-prossure  marine-type  boilers  and  a  steam 
turbine  generating  set  is  to  be  constructed  a*  the  plant. 


TRADE   NOTES. 
O.  W.  Lilllard,  Pacific  Coast  manager  of  the  Gould  Stor- 
age  Battery   Company,  with   works  at  Depew,   N.  J.,  has   re- 
moved  his   San   Francisco  offices  to  902-904   Rialto  Building, 
San   Francisco. 

The  Helliugham  &  Skagit  Railroad  Company,  Belling- 
Uani,  Wash.,  has  placed  an  order  with  the  Westinghouse 
Electric  &  Manufacturing  Company  for  four  tiuadriiple  equip- 
ment No.  304  motors  with  type  HL.  USS  control. 

The  Tulare  County  Power  Company,  through  Purchasing 
Agent  Holley,  of  Lindsay,  California,  has  given  an  order  for 
Locke  insulators  to  equip  150  miles  of  transmission  line 
to  Pierson,  Roeding  &  Company,  and  110  tons  of  wire  to 
the  National   Conduit   &  Cable  Company. 

The  Hawaiian  Electric  Company,  Ltd.,  Honolulu,  T.  H., 
representing  the  Westinghouse  Electric  &  Mfg.  Company, 
have  sold  a  125  k.v.a.  non-condensing  turbine  with  direct  con- 
nected exciter  and  alternating  current  turbo-generator,  240 
volt,  3-phase,  60  cycles,  to  operate  at  3600  r.p.m,,  using  super- 
heated steam,  also  one  three-panel  switchboard  complete 
with  all  meters  and  synchronizing  apparatus.  This  equipment 
is  for  the  Hawi  Mill  &  Plantation  Company's  raw  sugar  fac- 
tory. This  plant  will  be  operated  in  parallel  with  a  75  k.v.a 
water  wheel  driven  generator  2V*  miles  from  the  factory 
and  delivering  current  at  2400  volts.  Transformers  at  the 
factory  will  step  the  voltage  down  to  permit  of  parallel  oper- 
ation with  the  new  unit. 


ELECTRICAL  CONTRACTORS'   NOTES. 
Paul   Butte   returned   from    I'urtlanil    after   a   two   weeks' 
business   trip. 

Levy  Electric  Company  have  moved  to  a  fine  large  store 
at  539  Market  Street. 

The  John  G.  Sutton  Comininy  have  been  awarded  the 
electrical  work  for  St.  Luke's  Hospital,  at  approximately 
$15,000.       L.   P.   Hobart  is  the  architect.  ,^ 

Newberry,  Benheim  Company  have  opened  a  place  in 
Chicago  in  charge  of  Mr.  Benheim,  who  has  had  charge  of 
the  San  Francisco  and  Los  Angeles  offices.  Tn  addition  to  the 
above  places  the  firm  have  offices  in  St.  Louis  and  New  Or- 
leans. 

There  is  nmch  speculation  going  on  in  reference  to  who 
will  be  the  next  chief  of  the  Department  of  Electricity,  and 
at  present  every  one  is  guessing.  The  entire  electrical  fra- 
ternity should  be  heard  from  on  this  important  subject,  as 
there  is  no  doubt  that  the  incoming  administration  will  be 
a  business  one  and  from  no  better  source  can  a  recommenda- 
tion come  than  from  the  men  whose  business  is  practically 
controlled  by  the  Department  of  Electricity.  The  contractors 
want  a  business  administration  and  owing  to  the  annoyances 
of  changing  administrations  it  is  to  be  hoped  that  the  De- 
partment of  Electricity  will  be  taken  out  ot  politics.  In  order 
to  successfully  perform  the  duties  laid  out  for  the  depart- 
ment its  chief  should  be  a  first  class  business  man  with  good 
executive  ability,  have  a  thorough  working  knowledge  of  elec- 
trical construction  and  at  all  times  be  able  to  look  at  matters 
coming  before  him  in  such  a  manner  as  to  know  that  the 
consumer  has  certain  rights  as  well  as  the  electrical  trades- 
man, and  at  all  times  remember  that  "safety"  is  the  watch- 
word. 


A   GOOD    IDEA    FOR   CONSULTING    ENGINEERS. 

William  S.  Turner,  consulting  engineer,  Spalding  Muild- 
ing,  Portland,  Oregon,  is  distributing  a  neat  booklet  which 
contains  a  summary  of  his  i)rofessional  experience  and  a 
list  of  the  concerns  for  whom  he  has  performed  various 
classes  of  engineering  work.  This  booklet  Is  at  once  dig- 
nified and  effective. 
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INDUSTRIAL 
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FIBRE  CONDUIT  FOR  SUBWAY  DISTRIBUTION  SYSTEMS 
Fibre  conduit  is  the  most  recent  addition  in  materials 
for  subway  distribution  systems  that  has  been  developed  to 
meet  the  new  conditions  of  service.  It  has  been  in  use  about 
eight  years  and  is  formed  in  cylindrical  shape  from  fibre 
or  wood  pulp  under  pressure.  The  wood  pulp  is  thoroughly 
saturated  with  a  bituminous  compound  and  any  vegetable 
matter  or  bacteria  which  would  tend  to  promote  decay  is 
killed  by  the  presence  of  about  6  per  cent  of  creosote  salts  In 
solution.  There  are  at  the  present  time  two  types  in  gen- 
eral  u.se,  known   as   straight  joint   and   bell   and   spigot  joint 


cotton  and  jute,  was  taken  out  of  the  subway  which  was 
built  by  the  New  York  Central  &  Hudson  River  Railroad 
approximately  35  to  40  years  ago,  and  found  to  be  in  perfect 
condition.  However,  there  is  no  cause  to  wonder  at  this 
Iierlormance,  simply  because  these  bituminous  substances 
preserve  this  material  indefinitely  when  oxygen  and  the 
actinic  rays  of  the  sun  are  not  a  factor  and  destroying  agenf, 
and  this  is  the  case  when  a  piece  of  conduit  is  buried  in 
the  ground.  Furthermore,  the  creosote  salts  positively  fumi- 
gate the  material  and  stop  mould  and  rot.  There  ars  roofs 
of    tmildings    that   have    l)een    subjected    to   oxygen    and    the 


I  M  Dii 


"trnlKliI  JoinI 


I  M  SIcoTi-  SirnichI  Joint 


M  I* 


'4iMi» 


B.ll  Joint 


J  M  Screw  Straight  JoinI 
conduit,  made  in  four  styles  of  joint  to  meet  the  general 
conditions  of  service,  namely  socket  (mortise  and  tenon) 
joint,  sleeve  joint,  drive  joint  and  screw  joint,  furnished  in 
either  1  in..  1V4  in.,  2  in.,  2>.A  in.,  ;5  in.,  3%  In.  and  4  in. 
sizes.  It  has  been  shown  that  fibre  conduit  will  stand  an 
average  puncture  test  of  32.000  volts  dry  and  24,000  volts 
after  immersion  in  water  for  200  hours. 

In  the  introduction  of  this  material  on  the  market  there 
were  objections  to  be  overcome,  the  most  serious  being  as 
to  the  life  compared  with  the  older  styles  of  conduit  which 
had  been  tried  out,  and  during  the  eight  years  of  develop- 
ment this  point  has  been  one  of  greatest  discussion  and  ob- 
servation, resulting  in  numerous  laboratory  and  service  tests. 
Samples  recently  excavated  from  the  first  installations  show 
no  deterioration,  either  mechanically  or  electrically,  and 
while  it  is  safe  to  say  that  fibre  conduit  will  last  indefinitely, 
no  one  is  in  position  to  tell  whether  impregnated  fibre  will 
last  for  more  than  fifty  years,  and  in  basing  our  calculations 
on  the  future,  the  only  thing  to  do  is  to  cite  cases  which 
are  similar  as  possible. 

It  is  a  well  known  fact  that  objects  have  been  disin- 
terred and  found  to  be  wrapped  in  cloth  saturated  in  asphalt, 
evidently  having  been  buried  for  hundreds  of  years,  the 
asphalt  In  the  cloth  showing  no  deterioration  except  to  have 
become  hard.  Coal  tar  pitch  and  alleged  wool  felt,  which  is 
usually  a  combination  of  old  rags,  wood  i.-ulp,  straw  refuse. 


actinic  rays  of  the  sun,  made  of  l)ituminous  compounds  sim- 
ilar to  that  which  is  used  for  iinpre.i^nating  fibre  conduit,  that 
have  given  good  service  for  more  than  thirty  years.  It  is 
also  a  well  known  fact  that  railroad  ties  treated  with  on  oil 
in  which  creosote  occurs  in  sufficient  quantity  are  immune 
to  rot  and  decay  and  their  life  has  not  been  determined,  inas- 
much as  ties  are  now  in  service  that  were  treated  with  ear- 
bolineum  more  than  twenty-five  years  ago,  and  carbolineum 
is  nothing  more  than  creosote  oil. 

It  has  been  found  that  about  90  per  cent  of  all  cable 
troubles  are  directly  traceable  to  some  injury  to  the  lead 
casing  when  being  drawn  into  the  duct,  due  to  the  rough- 
ness of  the  walls,  and  the  cement  which  has  seeped  through 
the  joint  and  formed  cutting  edges  after  hardening.  Cahlc 
troubles  are  also  due  to  high  currents  leaking  through  ;be 
joints,  as  a  result  of  improper  installation  and  the  impos- 
sibility of  securing  perfect  alignment.  These  objections,  how 
ever,  are  eliminated  by  the  use  of  fibre  conduit,  due  to  the 
smooth  interior  and  water-tight  joints.  Unlike  joining 
tile  conduit,  the  connection  made  with  fibre  conduit  is 
ideal,  affording  perfect  alignment  without  the  use  of  man- 
drels or  dowel  pins,  and  not  having  to  use  cement,  mortar 
or   burlap   at   the   joints. 

It  is  also  true  that  fibre  conduit  is  impervious  to  moist- 
ure gases,  acids  or  other  corrosive  elements,  thus  water,  gas 
and  stray  currents  cannot  reach  the  cable  protected  by  this 
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material.  It  is  a  good  uon-conductor,  doing  away  entirely 
with  the  trouble  with  stray  currents,  and  is  also  an  abso- 
lute prevention  against  electrolysis,  which  destroys  many 
cables,  gas  and  water  pipes  during  each  year.  It  is  known 
that  a  pressure  ol'  five  volts  will  destroy  a  water  pipe  or 
cable  in  about  nine  years,  and  there  are  few  railways,  light 
and  power  companies,  who  have  not  been  troubled  with 
electrolysis.  In  the  event  of  short  circuit  the  wall  imme- 
diately surrounding  the  arc  may  char  but  the  fire  will  not 
spread,  resulting  in  the  easy  removal  of  the  cables  from 
the  ducts. 

In  figuring  on  subway  installations,  it  has  been  fully 
demonstrated  by  experience  of  the  largest  operating  com- 
panies that  on  account  of  the  lightness  in  weight,  large  sav- 
ings can  be  effected  in  freight,  trucking,  excavating,  handling, 
laying  and  the  amount  of  concrete  necessary.  In  shipping 
and  handling  fibre  conduit,  breakage  is  practically  nothing, 
due  to  the  g^reat  tensile  strength  of  the  wall  and  the  shock 
resisting  properties  of  the  material. 


naturally  concentrated  under  the  shells  of  the  insulator  in 
grounding  to  the  pin,  mechanically  ruptures  the  insulator 
due  to  the  concentrated  heat  of  the  arc  and  after  the  shells 
are  thus  cracked  from  this  heat  the  current  follows,  creating 
the  destructive  effect  noticed.  Upon  this  analysis  the  arcing 
ring  was  based  and  its  use  up  to  the  present  time  shows 
it  to  be  correct.  The  installation  of  arcing  rings  allows 
fiashover  to  take  place  between  the  upper  ring,  which  is  con- 
nected to  the  line  cable,  and  the  lower  ring,  which  Is 
grounded  to  the  cross-arm  or  pin  and  the  lower  ring  is  so 
removed  from  the  insulator  as  to  avoid  the  heating  above 
referred  to.  After  the  circuit  breakers  have  gone  out  it 
has  been  demonstrated  that  the  line  can  be  tied  in  again  and 
the  insulators  are  intact.  This  result  is  of  course  very  grati- 
lying  as  compared  with  the  old  condition  of  finding  the  line 
grounded  through  ruptured  insulators,  in  which  case  it  was 
necessary  to  send  out  linemen  to  make  repairs  before  opera- 
tion could  be  resumed.  It  will  be  immediately  apparent 
that  these  appliances  are  specially  valuable  In  the  case  of 


Nicliolson  .Vrcinj:  Rini; 


Socket  Bci:  .loint 

Samples  of  conduit  which  were  placed  in  an  oven  and 
the  temperature  greatly  raised  show  that  at  135  degrees 
Fahr.,  softening  of  the  compound  began,  and  that  at  205 
degrees  the  compound  became  very  soft,  but  the  mechanical 
strength  of  the  material  was  such  that  the  samples  retained 
their  shape,  and  the  effect  was  on  the  impregnating  com- 
pound, only. 

Fibre  conduit  has  been  known  to  withstand  tempera- 
tures of  330  degrees  satisfactorily.  However,  in  actual  serv- 
ice, the  high  temperatures  named  are  not  likely  to  occur, 
as  the  cable  insulation  would  give  way,  and  in  giving  these 
temperatures  it  is  to  illustrate  the  heat  resisting  qualities 
of  fi'bre  conduit  under  conditions  other  than  normal. 


THE  NICHOLSON  ARCING  RING. 
The  Nicholson  Arcing  Ring  which  has  been  taken  over 
exclusively  for  manufacture  and  sale  by  The  Locke  Insulator 
Mfg.  Co.  of  Victor,  N.  Y.,  is  apparently  a  near  approach  to 
the  solution  of  much  of  the  lightning  trouble  upon  power 
transmission  lines.  Ordinarily,  after  a  lightning  storm,  a 
lineman  finds  the  insulator  shot  to  pieces  and  it  is  usually 
construed  as  a  punctured  insulator.  The  fact  probably  is 
that  due  to  an  indirect  stroke  of  lightning,  that  is  to  say, 
within  a  matter  of  a  quarter  of  a  mile  or  less  of  the  line, 
surges  have  been   induced  upon   the  line  causing  the   insu- 


Di.'iEram  of  Nichol^>on  Hint: 

lator  to  fiashover  and  the  power  arc  which  follows,  being 
an  important  power  load  being  carried  on  a  single  circuit 
where  the  load  cannot  be  transferred  to  a  duplicate  line. 
Or  it  is  valuable  again  in  the  case  of  isolated,  inaccessible 
portions  of  a  line  where  repairs  are  laboriously  and  expen- 
sively  made. 

The  most  conspicuous  example  of  the  use  of  these  rings 
has  been  in  the  case  of  the  Niagara,  Ix)ckport  &  Ontario 
Power  Company  and  Mr.  Nicholson  presented  the  features 
of  this  installation  to  the  American  Institute  at  the  Char- 
lotte meeting  last  year. 

Very  many  ideas  have  been  held  regarding  the  service  to 
be  performed  by  high  voltage  insulators;  some  engineers 
intend  them  to  serve  as  an  absolute  preventative  of  line  dis- 
charges, depending  upon  lightning  arresters  and  ground  wires; 
others  have  considered  making  the  insulator  rugged  enough 
to  remain  intact  as  a  result  of  fiashover,  intending  such  line 
fiashover  to  save  destruction  in  the  power  house,  but  in  no 
case  has  it  been  shown  that  it  is  safe  to  consider  the  insu- 
lators other  than  special  pieces  of  apparatus  which  are  in 
a  sense  frail  and  should  be  protected  against  destructive 
discharges  as   in  the  case  of  any  other  piece   of  apparatus. 

Pierson,  Roeding  &  Company  of  San  FVancisco,  Portland, 
Seattle  and  Los  Angeles,  is  the  Pacific  Coast  representative 
for  the  Locke  Insulator  Mfg.  Co. 
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SAFETY  LIMIT  STOP  FOR  ELECTRIC  CRANES. 
Those  experienced  in  electric  hoist  or  crane  service 
know  that  with  the  ordinary  limit  switch  which  merely  cuts 
off  the  current  from  the  motor,  the  stopping  point  varies  con- 
siderably. If  the  limit  is  set  low  enough  to  prevent  danger- 
ous over-travel  of  the  hoist  block  when  the  hook  is  light 
and  at  high  speed,  a  loaded  hook  coming  up  at  slow  speed 
will  stop  below  the  desired  point.  The  drift  of  the  motor  and 
hook  depends  on  the  square  of  the  hoisting  speed  and  the 
load  on  the  crane  hook.  Adjustment  which  suits  one  con- 
dition does  not  provide  for  all. 


r:(ln 


."Stop 


The  new  Palmer  Safety  Limit  Stop  put  on  the  market 
by  The  Cutler-Hammer  Mfg.  Company  of  Milwaukee  will 
bring  the  hoist  block  to  rest  within  two  Inches  of  any  de- 
sired point  regardless  of  whether  the  hook  is  light  or  heav- 
ily leaded,  or  whether  the  speed  is  high  or  low.  This  safety 
stop  Is  not  geared  to  the  hoist  nor  oi)©rated  by  a  traveling 
nut,  but  Is  operated  by  a  trip  rope.  The  motor  circuit  is 
opened  and  the  series  fleld  connected  across  the  armature 
when  the  hoist  block  reaches  a  predetermined  point.  The 
dynamic  braking  action  brings  the  block  to  rest  promptly. 
The  device  Is  enclosed  in  a  substantial  case  and  is  made 
in  capacities  up  to  25  h.p.,  110  volts  and  up  to  50  h.p.,  220 
or  550  volts. 


IMPORTANT   ANNOUNCEMENT. 

On  January  Ist,  1912.  the  agency  agreement  for  the  sale 
of  O-B  overhead  materials,  rail  bonds  and  car  equipment  spe- 
cialties, which  has  been  In  force  between  The  Ohio  Brass 
Company,  of  Mansfield,  Ohio,  and  the  Plerson-Roeding  Com- 
pany, of  San  hYancisco,  for  a  number  of  years,  terminates 
and  will  not  be  renewed,  as  it  was  mutually  agreed  that 
separate  agency  agreements  for  O-B  hi-tension  insulators 
and  O-B  electric  railway  equipment  would  eventually  prove 
unsatisfactory  and  that  the  interests  of  all  concerned  would 
be  better  served  by  a  single  agency  for  the  entire  O-B  line. 

On  and  after  January  1st.  1912,  the  Holabird-Reynolds 
Company,  of  San  Francisco,  who,  for  some  time  past,  have 
been  acting  as  exclusive  agents  for  O-B  hi-tension  insulators 
only,  will  become  the  exclusive  agents  of  The  Ohio  Bra.ss 
Company  for  the  sale  of  Its  entire  line  in  the  State  of  Cali- 
fornia. 

The  Holabird-Reynolds  Company  \sill  carry  an  adequate 
stock  of  O-B  railway  materials  and  hi-tension  insulators  at 
San  Francisco  and  business  in  Los  Angeles  and  the  southern 
part  of  the  State  will  be  handled  by  Mr.  H.  C.  McCutchan 
of  their  Ivos  Angeles  office,  under  the  personal  direction  of 
Mr.   R.    D.    Holabird. 

The  business  in  the  States  of  Washington.  Oregon,  Tdaho. 


and  in  British  Columbia  will  be  in  charge  of  the 
Company's  own  personal  representative,  Mr.  F.  V.  Cook,  who 
will  make  his  lieadquarters  in  Seattle,  at  the  office  of  the 
Holabird  Electric  Company.  An  intimate  and  friendly  busi- 
ness connection  between  that  comany  and  The  Ohio  Brass 
Company  will  be  maintained  because  of  their  California 
.Agency  for  O-B  materials.  Arrangements  are  being  made 
to  carry  an  emergency  stock  for  quick  delivery  in  Seattle. 

Every  effort  will  be  made  to  handle  all  orders  and  in- 
quiries in  such  a  way  as  to  merit  a  continuance  of  patron- 
age and  to  render  O-B  service  eminently  satisfactory  to 
Pacific  Coast  customers  from  every  standpoint  of  price,  de- 
livery and   quality  of  materials  furnished. 


ADVERTISING    ELECTRIC   VEHICLES. 

.\  fund  ol  at  least  $.'iO,000  is  being  raised  and  will  be  ex- 
pended by  the  Electric  Vehicle  Association  of  America,  com- 
prising central  stations  and  the  nianulactureis  of  electric 
vehicles,  batteries  and  accessories.  The  leading  magazines, 
national  weeklies  and  trade  journals  will  be  used  for  the 
publication  of  a  series  of  convincingly  worded  advertisements, 
attractively  illustrated  to  popularize  the  electric  vehicle 
throughout  the  country.  Articles  along  the  same  line,  con- 
taining real  news,  will  also  be  furnished  these  publications. 

The  advertising  that  has  been  done  hitherto  by  manu- 
facturers of  electric  vehicles  has  been  selective  advertising 
by  means  of  which  each  advertiser  hopes  to  cause  the  pros- 
pect to  select  his  particular  make.  The  Electric  '('^ehicle 
Association  believes  that  this  national  and  general  advertis- 
ing campaign  on  the  merits  of  the  electric  vehicle  will  make 
individual  advertising  of  the  same  sort  far  more  effective 
than  it  now  is  and  largely  reduce  selling  costs. 

The  members  of  the  Association's  Publicity  and  Adver- 
tising Committee,  whose  names  guarantee  that  the  advertis- 
ing will  be  impartially  conducted  are  as  follows: 

Charles:  L.  Edgar,  chairman,  Boston,  Mass.;  N.  F.  Brady, 
.\ew  York,  N.  Y.;  G.  W.  Brine,  Atlanta,  Ga.;  John  A.  Britton, 
San  Francisco,  Cal.;  H.  M.  Byllesby,  Chicago,  111.;  W.  W. 
Fteeman,  Brooklyn,  N.  Y.;  Frank  VV.  Frueauff,  Denver,  Colo.; 
George  H.  Harries,  Washington,  D.  C;  Charles  R.  Huntley, 
Buffalo,  N.  Y.;  Samuel  Insull,  Chicago,  111.;  Arthur  B.  Lisle, 
Providence,  R.  1.;  J.  B.  McCall,  Philadelphia,  Pa.;  T.  N.  Mc- 
Carter,  Newark,  N.  J.;  Alten  S.  Miller,  St.  Louis,  Mo.;  John 
B.  Miller,  Los  Angeles,  Cal.;  R.  F.  Pack,  Toronto,  Ontario; 
Samuel  Scovil,  Cleveland,  Ohio;  R.  M.  Searle,  Rochester,  N. 
v.;  J.  G.  White,  New  York,  N.  Y.;  ex-Officio  W.  H.  Blood, 
Jr..    President,    Boston,    Mass. 

The  prompt  and  generous  co-operation  of  all  interested 
in  increasing  the  use  of  the  electric  vehicle  is  necessaiy  to 
n^ake  this  campaign  the  fullest  possible  success,  and  those 
who  have  not  yet  done  so  are  urged  to  immediately  send 
their  subscriptions  to  Mr.  W.  H.  Blood,  Jr.,  president  Elec- 
tric Vehicle  Association  of  America,  147  Milk  street,  Boston, 
Mass.,  who  is  personally  supervising  the  raising  of  the  adver- 
tisin^r  fund. 


NEW  CATALOGUES. 
The  General  Electric  Company  has  recently  issued  sev- 
eral interesting  new  bulletins.  No.  4912  is  devoted  to  ozon- 
ators for  air  purification;  No.  4902  lists  d.c.  switchboards 
of  125  and  250  volts  for  controlling  3-wire  generators;  No. 
4897  illustrates  and  describes  G.  E.  Edison  Mazda  lamps  for 
train  lighting  service;  No.  4908  is  devoted  to  the  subject 
of  lighting  hotels,  cafes  and  clubs,  and  No.  4895,  which  is 
attractively  printed  in  colors,  contains  descriptions  and  illus- 
trations of  fans  for  use  in  the  home,  office  and  public  places. 


NOTICE  OF  ERRATA. 
In   the   article   on    Storage   Battery    for   Goldfield    Mines, 
appearing  in  this  journal   of  Dec.   30,    1911,   the  captions   of 
Fig.  4  and  Fig.  5,  as  well   as  Fig.  9  and   Fig.   10,  should  be 
interchanged. 
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INCORPORATIONS. 
PRESTON,    IDAHO.— Articles    of    incorporation    for    the 
Idaho-Utah    Electric   Company   of   this   city   have   been   filed 
at   Boise.     The   company   will   provide   power   and   light  for 
Preston   and   other  nearby   towns. 

BOISE,  IDAHO. — Articles  of  incorporation  for  the  Cleve- 
land Construction  Company,  an  electrical  power  and  rail- 
road corporation,  h.-i/e  been  filed  here.  F.  A.  I.,ittle  of  this 
city,  has  been  designated  as  agent  for  the  company,  which 
is  an  Ohio  corporation. 

OLYMPIA,  WASH.— Articles  of  incorporation  for  the 
Western  Washington  Water  Power  Company,  incorporated 
at  Portland,  Me.,  November  10th,  1911,  have  been  filed  here. 
The  officers  of  the  company  are  Alvah  Todd,  president,  and 
Clement  Ford,  secretary. 

LAPWAI,  IDAHO.— The  Tom  Beall  Telephone  Company 
has  filed  articles  of  incorporation  and  will  construct  a  tele- 
phone line  from  Lapwai  to  Tom  Beall  Creek.  Capitalization, 
110,000.  Incorporators  are  W.  W.  Olds,  Dan  Moore,  J.  W. 
Fenderson,  J.  J.  Hogaboam,  G.  N.  Elliott,  D.  G.  Hogaboam 
and  Ira  F.  King. 

EL  CENTRO,  CAL.— Mt.  Signal  Water  Company  has  in- 
corporated with  a  capital  stock  of  $125,000.  The  incorporators 
are  F.  A.  Roeding,  Jlanley  Roswell,  J.  H.  Lein,  G.  W.  Nich- 
ols and  S.  A.  Embury,  all  of  El  Centro.  The  plan  is  to  un- 
dertake the  project  of  bringing  under  irrigation  about  25,000 
acres  of  land  on  the  west  side  of  the  Imperial  Valley. 

KIRKLAND,  WASH.— The  Kirkland-Redmond  Railway, 
Light  &  Power  Company  of  Seattle  has  filed  articles  of  in- 
corporation at  Olympia.  Capital,  $200,000.  Incorporators  are 
C.  A.  Eaton,  B.  F.  Gordon,  Wm.  Perigo,  Samuel  G.  Hepler 
and  W.  D.  Gillis.  They  propose  to  construct  a  railway  be- 
tween Kirkland  and  Redmond,  and  to  erect  a  power  plant 
at    Kirkland. 


ILLUMINATION. 


TULARE,  CAL. — An  application  from  the  Tulare  Power 
Company  asking  the  Board  to  advertise  a  franchise  for  sale, 
has   been   filed. 

CHEHALIS,  WASH.— The  County  Commissioners  have 
granted  a  50-year  light  franchise  for  Adna  to  the  W;ishin.g- 
ton-Oregon   Corporation. 

LOS  ANGELES,  CAL.— J.  W.  Carton  &  Company,  ccn- 
tractors,  are  to  furnish  and  install  complete  a  power  plant 
for  the  Beverly  Hills  Hotel,  Beverly,  Cal.,  for  $10,775. 

SANTA  MONICA,  CAL.— The  warehouse  of  the  Southern 
California  Edison  Company,  located  at  Eighth  and  Colorado 
avenue,  has  been  destroyed  by  fire,  entailing  a  loss  of  about 
$35,000. 

CHICO,  CAL. — The  Sacramento  Valley  Power  Company, 
a  new  electric  corporation,  has  been  awarded  a  contract 
for  furnishing  electricity  for  street  lighting  purposes  for 
the  next  three  years,  at  a  contract  price  of  about  $11,000. 

SACRAMENTO,  CAL.— Bids  for  the  erection  of  a  power 
house  at  the  Southern  California  State  Hospital  were  re- 
ceived by  SUte  Engineer  Ellery.  F.  M.  Walton  of  Holly- 
wood, bid  $11,445,  and  David  Irvine  of  Riverside,  $11,896. 

KING.MAN,  ARIZ.— The  Santa  Fe  Company  here  is  plan- 
ning to  install  electricity  in  all  buildings  and  yards  of  the 
company.  Work  is  to  start  after  the  first  of  the  year.  The 
Desert  Power  &  Water  Company  will  supply  the  power. 


DOUGLAS,  ARIZ.— The  Douglas  Power  Company  will 
probably  extend  a  power  line  from  the  county  farm  through 
the  valley  in  the  next  few  months.  The  merger  of  public 
utilities  companies  in  Douglas  means  enlargement  and  im- 
provement. 

KLAMATH  FALLS,  ORE.— Messrs.  .lesse  W.  and  Jerome 
P.  Churchill,  Alex.  .1.  Roseborough  and  Mr.  De  Trestain  of 
the  Siskiyou  Light  &  Power  Company,  also  owners  of  the 
Klamath  Light  &  Water  Company,  have  asked  for  a  light 
and  water  franchise. 

CATHLAMET,  WASH.— M.  Haycox  of  Portland  is  seek- 
ing a  franchise  for  an  electric  light  plant  here,  and  the  con- 
struction of  a  dam  in  Elocoman  River.  The  proposed  plant 
will  cost  $15,000.  The  application  will  come  before  the  tov/n 
council   in  January. 

YUBA  CITY,  CAL.— The  Live  Oak  &  Encinal  Light  & 
Power  Company,  which  for  several  years  has  been  supplying 
the  town  of  Live  Oak  and  vicinity  and  the  country  south  of 
town  as  far  as  Encinal,  have  gone  out  of  existence,  and  the 
Pacific  Gas  &  Electric  Company  has  taken  control. 

PORT  TOWNSEND,  WASH.— With  the  old  year  the  coal 
oil  lamp  at  Fcrt  Flagler  has  disappeared  and  its  place  taken 
by  an  electric  signal,  as  a  result  of  the  completion  of  a  power 
plant  at  that  fort.  The  wires  for  lighting  the  various  build- 
ings, streets  and  parade  grounds  are  laid  under  ground,  100 
c.p.  lights  being  used  for  illuminating  the  streets  and  parade 
grounds.  Forts  Worden  and  Casey  have  been  lighted  with 
electricity  for  some  months.  In  addition  to  the  lighting 
plants  all  three  forts  have  been  equipped  with  searchlights 
and  such  stations  extend  from  the  forts  several  miles  along 
the  shore  line  at  stated  distances  apart. 

GLENDALE,  CAL. — The  new  street  system  for  Glen- 
dale  includes  the  construction  of  five  light  iron  standards 
constructed  every  100  feet  along  each  side  of  Fourth  street 
from  Central  avenue  to  Everett  street,  on  Brand  boulevard 
from  Third  street  to  Sixth  street,  and  along  Glendale  avenue 
Ironi  Third  street  to  Fifth  street.  After  the  improvement  is 
completed  the  maintenance  of  the  lights  will  cost  the  city  Of 
Glendale  about  $100  a  month.  In  connection  with  this 
improvement  the  Pacific  Telephone  and  Telegraph  Company 
is  putting  all  of  its  lines  along  the  streets  to  be  improved, 
under  ground,  so  as  to  do  away  with  the  large  number  of 
polos  now  standing  along  the  streets. 


TRANSPORATION. 

-MODESTO,  CAL.— Preliminary  work  on  the  Stanislaus 
River  bridge  for  the  San  Joaquin  Valley  Electric  Railroad 
has  been  awarded  to  the  Pacific  Construction  Company. 

SACRAMENTO.  CAL.— The  bid  of  the  Sacramento  Elec- 
tric, Gas  &  Railway  Company  for  annexed  territory  was  ac- 
cepted and  the  ordinance  passed,  granting  the  franchise. 

LOS  ANGELES,  CAL.— The  one  offer  made  for  the  elec- 
tric railway  franchise  along  Washington  street  easteriy  from 
Pasadena,  was  by  the  Pacific  Electric  Company,  at  $100,  and 
was  accepted.     Work  will  start  at  once. 

LOS  ANGELES,  CAL.— The  $5000  bid  of  the  Los  Angeles 
Railway  Company  for  the  erosstown  car  line  franchise  under 
which  lines  will  be  established  on  Jefferson  street,  Vernon 
avenue  and  Vermont  avenue,  was  accepted. 

EMMETT,  IDAHO.— The  Idaho-Oregon  Light  &  Power 
Company  will  build  a  112  ft.  dam  in  the  Black  Canyon  of  the 
Payette  River,  about  G  miles  above  here,  in  the  near  future 
Cost  will   be  $250,000. 


IL^ 


January  6,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


7^ 


EL  CENTRO,  CAL— Five  carloads  of  machinery  for  the 
producer  gas  electric  power  plant  of  the  Holton  Power  Com- 
pany, have  arrived.  This  shipment  includes  the  huge  gener- 
ator, and  the  gas-producer  engine. 

CALISTOGA,  CAL.— J.  T.  York  of  Xapa  his  asked  for  a 
franchise  for  the  San  FYancisco,  Napa  &  Calistoga  Electric 
Kailroad  Company,  to  run  their  line  into  the  town  of  Calis- 
toga. An  adjourned  meeting  will  be  held  to  settle  the  mat- 
ter. 

CALISTOGA,  CAL.— Superintendent  M.  Mclniyre  and 
Attorney  John  T.  York  of  the  San  Francisco,  Napa  &  Calis- 
toga Railway,  appeared  before  the  town  board  on  Tues- 
day and  applied  for  a  franchise  to  run  the  electric  cars  upon 
the  streets  and  thoroughfares  of  Calistoga  and  the  request 
was  granted. 

PASADENA,  CAL. — A  compromise  has  been  reached  be- 
tween the  City  Council  and  the  Pacific  Electric  Railway  con- 
cerning the  franchise  for  a  car  line  out  Washington  street. 
The  line  will  be  built,  opening  to  4ransportatlon  the  north- 
west section  of  the  city  and  .N'azarlne  I'niverslty.  The  fran- 
chise has  been  amended  to  read  19  years. 

SACRAMENTO,  CAL.— The  Northern  Electric  has  closed 
a  lease  for  operation  of  the  Sacramento-Woodland  electric 
lino  as  soon  as  the  road  is  completed.  The  lease  will  extend 
until  the  company  can  secure  Its  rolling  stock  and  provide 
nn  operation  department.  The  Sacramento-Woodland  line  will 
cross  the  tule  land  on  a  trestle  S800  feet  long  that  Is  under 
construction.  One  hundred  cars  of  steel  rails  are  on  the 
way  to  this  city  from  Pittsburg  for  use  In  building  the  line. 

BERKELEY.  CAL  — Heglnning  December  31,  all  South- 
ern Pacific  local  trains  running  Into  Berkeley  were  elec- 
trically propelled.  For  some  time,  partial  electric  service  has 
been  In  vogue  on  the  Shattuck  avenue  line,  steam  trains 
being  run  during  the  hours  when  the  traffic  was  the  heaviest. 
Another  large  residential  district  Is  afforded  through  train 
and  ferry  service  by  the  ojwnlng  of  the  new  Ellsworth  street 
line  from  the  Oakland  mole  to  Ailston  way,  near  the  en- 
trance to  the  State  University. 

SEATTLE.  WASH.— The  name  of  the  Seattle-EvereU 
Traction  Company  has  been  changed  to  the  Pacific  North- 
west Traction  Company  and  the  Seattle-Everett  system  and 
(he  Helllngham-Ekaglt  line,  now  under  construction,  have 
been  brought  into  one  coriwratlon  under  the  new  name.  The 
Pacific  Northwest  Traction  Company  is  ca|)italized  at  $3,r)(i0,- 
000.  Questions  of  economy  and  convenience  In  operating 
the  Seattle-Everett  line  and  the  neliingham-Skagit  line  were 
responsible  for  the  merger  of  the  two  systems  and  the  adoption 
of  one  name  for  the  consolidated  line. 

SACRA.MENTO,  CAL— The  Oakland,  Antioch  &  Eastern 
Railway  ComiKiny  has  applied  for  franchises  to  oi)erate 
interurban  electric  trains  Into  this  city  across  the  Sacramento 
River  and  through  several  of  the  streets,  some  of  which  are 
already  occupied  by  interurban  and  street  car  franchises.  The 
road  will  enter  the  city  from  the  west  over  a  big  steel 
bridge  now  being  constructed  by  the  Northern  Electric. 
Vallejo  Northern  and  Sacramento-Woodland  electric  lines,  and 
will  build  down  the  west  side  of  the  Sacramento  River 
through  the  reclamation  districts  of  Yolo  County. 


TELEPHONE  AND  TELEGRAPH. 
KEN.NEWICK.  WASH.— Manager  A.  F.  Brown  of  the 
Kennewick  Valley  Telephone  Company,  announces  that  ffiOOO 
will  be  expended  in  improvements.  A  modern  common  bat- 
tery system  will  be  installed,  thus  doing  away  with  the  pres- 
ent  "ringing-for-central"   method. 

PORTLAND,   ORE.-The   Home   Telephone   &   Telegraph 
Company  has  filed  a  suit  In  the  United  States  Circuit  Court 


against  the  City  of  Portland  to  restrain  it  from  interfering 
with  the  operation  of  its  business  and  the  recovery  of  such 
damages  as  the  court  may  determine.  The  complaint  alleges 
that  the  servants  of  the  defendant  city  have  threatened  to 
enlorce  against  it  ordinance  No.  19626,  which  refers  to  the 
stringing  of  wires  and  erection  of  poles,  that  if  enforced 
would  cause  the  plaintiff  great  expense  and  annoyance.  It  is 
also  alleged  that  no  other  company  operating  wires  and  poles 
in  the  city  has  been  subjected  to  this  ordinance,  although 
it   was   passed   June    1,   1909. 


WATERWORKS. 
P.^SADENA,  CAL.— The  proposition  of  voting  $40,000  lor 
the  purchase  of  a  reduction  plant,  will  be  settled  Feb.  7. 

ELM  A,  WASH.— The  contract  for  the  construction  of  a 
water  system  has  been  awarded  to  Welton,  Kibbe  &  Cochran 
of  Portland.  Oregon. 

HUNTINGTON  PARK.  CAL.— Three  proposed  bond  issues 
have  been  defeated;  $60,000  for  a  water  system,  $40,000  lor 
an  electric  plant,  $10,000  for  flre  protection. 

FALLON,  NEV.— Sealed  bids  will  be  received  up  to  Janu- 
ary 17.  and  at  that  time  publicly  opened  and  read  for  the 
materials  and  construction  of  a  complete  waterworks  sys- 
tem. 

ELLENSBURG.  WASH.— It  is  believed  that  the  contract 
for  the  construction  of  the  municipal  waterworks  system  will 
be  awarded  to  the  International  Contract  Company  of  Seattle 
who  offers  to  do  the  work  for  $122,280. 

SPOKANE.  WASH.— Plans  for  the  $200,000  high  pressure 
water  main  system  for  better  fire  protection  in  the  down- 
town district  have  been  forwarded  to  Special  Agent  McKen- 
zle.  representing  the  Board  of  Fire  Underwriters  for  Wash- 
ington. 

SUTHKRLIN.  ORE. — An  ordinance  authorizing  the  Com- 
mon Council  of  the  city  to  construct  and  maintain  a  system 
of  waterworks  and  providing  for  the  issuance  of  bonds  for 
$:i0.000  for  providing  funds  therefor,  will  be  voted  on  at  the 
next  election. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works 
has  advertised  for  bids  for  work  which  includes  the  general 
construction  of  the  second  jmmping  station  of  the  salt  water 
fire  system  for  Fort  Mason  Reservation;  the  structural  steel 
for  the  same  and  the  mechanical  equipment  for  the  building. 

TACOMA.  WASH. — Two  additional  spriuKS  will  be  tapped 
at  the  headworks  of  the  municipal  water  plant  by  a  project 
now  proposed  by  Councilman  S.  W.  Greenwood  and  Water 
Superintendent  C.  S.  Watters.  The  plan  is  tu  lay  a  12  inch 
pipe  around  the  base  of  the  hill,  tapping  the  two  springs  now 
being  used. 

REDMOND.  ORE. — The  Council  has  passed  an  ordinance 
providing  for  the  issuance  of  negotiable  coupon  bonds  of  the 
city  in  the  aggregate  amount  of  $27,000  for  the  purpose  of  ac- 
quiring waterworks.  The  bonds  to  consist  of  27  in  number 
in  the  denomination  of  $1000  each,  numbered  consecutively 
from  1  to  27,  both  inclusive,  payable  in  the  order  of  their 
number  as  specified.  Rate  7  per  cent  per  annum,  payable 
semi-annually  on  the  1st  of  May  and  November  of  each  year. 

EXETER.  C.4L. — The  following  bids  for  the  water  plant 
of  this  city  were  received:  C.  D.  Vincent.  $:il,r)95.25;  Cham- 
bers &  Healy,  $31,995;  W'estern  Engineering  &  Construction 
Co..  $32,363. 10;  Central  California  Construction  Co.,  $32,- 
910.0',;  C.  F.  Braun,  $32,100  Henry  R.  Worthington  Co.,  pump- 
ing station  only,  $3675;  Smith,  Booth,  Usher  Co.,  tanks  and 
towers  only,  $3978.30;  Byron  Jackson  Pump  Co.,  by  J.  M. 
Peck,  station  only.  $3978.30.  The  contract  was  awarded  to 
C.  D.  \incent  of  Oakland. 
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HABIRSHAWS  NEW  CODE  wires  and  cables  are  now  ready  for  delivery. 
They  will  be  supplied  only  in   RED    CORE    or    BLACK   CORE  as  ordered 
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Long  service  and  high  reputation  should  be  considered. 
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ELECTRIC  MOTORS  FOR  OIL  WELL  SERVICE 


i;V    .S.    G.   UAbSAWAV. 


The  application  of  electric  motors  to  oil-well 
work  is  not  new,  although  their  use  in  the  California 
fields  is  comparatively  recent.  In  the  South  Penn. 
fields  at  Folsom,  W.  Va.,  there  are  some  450  motors 
which  have  been  in  satisfactory  operation  for  four 
years  or  more.  The  conditions  and  practices  in  the 
California  fields  arc  quite  different  from  those  of  the 
eastern  fields  and  require  a  different  method  of  treat- 
ment in  applying  electric  power.  This  necessitated 
some  experimenting  before  a  suitable  motor  was  de- 
signed.   After  an  elaborate  and  careful  series  of  tests, 


speed,    variable    speed,    star   and    delta    wound,   back 
geared  and  belted,  and  many  combinations  of  these. 

The  Kern  River  Oilfields  of  California,  I.imited, 
are  installing  233  motors  on  their  "33"  and  Imperial 
leases  in  the  Kern  River  field.  The  back  geared,  star- 
delta,  variable  speed  type  of  induction  motor  has  been 
adopted  as  most  suitable  for  their  conditions,  after  a 
careful  investigation  by  their  engineers.  The  first 
five  of  these  motors  were  put  in  operation  May  30th, 
1911,  and  today  there  are  60  motors  in  operation.  The 
results   have   been    most    gratifying,    electric    power 


Oil  FumpinK  Rigs  in  CoalJDi:>'i  Field  of  Cnliforni.i 


the  manufacturers  are  today  able  to  offer  a  design 
of  electric  motor  suitable  for  each  particular  set  of 
conditions  and  which  is  actually  even  more  reliable 
for  all  duties,  except  possibly  drilling,  than  our  old 
standby,  the  steam  engine.  The  power  companies  are 
fast  extending  their  lines  throughout  the  fields  and  it 
is  now  only  a  question  of  a  few  weeks  when  every 
lease  will  be  in  reach  of  electric  service.  Today  there 
are  over  300  electric  motors  in  operation  on  oil  wells 
in  the  Coalinga,  Kern,  West  Side  and  Los  Angeles 
fields.  A  number  of  these  motors  have  been  in  opera- 
tion over  ten  months. 

From  the  standpoint  of  reliability,  simplicity,  ease 
and  cost  of  operation,  the  induction  type  of  motor  has 
been  generally  adopted  for  oil  work.  There  are  sev- 
eral   forms  or  types,    namely,    constant    speed,    two 


effecting  a  reduction  in  operating  expense  of  45  per 
cent. 

The  motors  are  provided  with  a  switch  so  as  to 
connect  the  winding  in  star  or  delta.  With  the  first 
set  of  connections  the  motors  are  capable  of  devel- 
oping 10  h.p.  continuously;  on  the  delta  connections 
the  motors  will  develop  30  h.p.  For  momentary  over- 
loads the  motors  will  develop  as  high  as  75  or  80  h.p., 
provided  the  transmission  line  regulation  is  good. 

For  all  pumping  and  pulling  operations  the 
motors  develop  sufficient  power  on  the  star  or  low 
connection.  In  cleaning  the  well  it  is  necessary,  in 
general,  to  use  the  high  power  connection  for  hoisting 
the  bailer  when  full  and  for  spudding  the  bailer  with 
the  sand  reel.  For  spudding  from  the  wrist  pin  and 
other  operations  the  low  power  rating  is  ample. 
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Property   at   Fellows. 


The  speed  of  the  motor  is  varied  by  means  of  a 
controller  similar  to  that  used  on  street  cars.  This 
is  operated  by  a  lever  and  wire  transmission  from  the 
usual  place  in  the  derrick.  The  controller,  motor  and 
other  accessories  are  housed  at  the  place  formerly 
occupied  by  the  engine.  The  motor  may  be  operated 
continuously  on  any  point  of  the  controller.  We  oper- 
ate on  the  full  speed  point  in  pumping  as  being  more 
economical  of  power  and  furnish  the  correct  size  of 
pulley  to  obtain  proper  pump  stroke.  For  long  pulling 
or  cleaning  jobs  a  larger  size  of  pulley  is  used  to  obtain 
greater  speed.  The  change  from  one  pulley  to  the 
other  takes  less  than  five  minutes.  The  motor  bases 
are  arranged  for  long  travel,  so  it  is  unnecessary  to 
change  the  length  of  belt  for  change  of  pulleys. 

A  number  of  the  well  operators  were  at  first  pre- 
judiced against  the  motors,  but  in  general  became 
proficient  in  handling  them  after  the  first  day,  although 
few  had  ever  handled  any  kind  of  electrical  apparatus 
before  and  most  of  them  now  prefer  the  motor  to  the 
engine.  For  cleaning  (bailing)  the  wells  the  motors 
are  far  ahead  of  steam  in  ease  of  operation  and  ex- 
pense. 

On  our  wells,  which  average  about  850  ft.  in  depth, 
we  consume  from  100  to  180  kw.  hours  of  electrical 
energy  for  the  entire  job  of  cleaning,  which  at  1.2c 
per  kw.  hour,  makes  the  cost  $1.20  to  $2.16.  Cleaning 
requires  about  a  week's  time.  This  power  consump- 
tion seems  hard  to  believe.  The  reason  for  the  low- 
cost  is  that  there  are  no  standby  losses — (that  is,  no 
power  consumed  while  the  controller  is  shut  ofif)  and 
the  greater  efficiency  at  low  speeds,  in  starting,  and 
overloads,  of  the  motor  over  the  steam  engine.  Con- 
densation in  the  steam  pipes  goes  on  whether  the 
engine  is  running  or  .lOt  and  for  large  overloads  the 
steam  consumption  is  notoriously  large. 

Cold  weather,  if  anything,  reduces  the  electric 
])ower  bill  and  there  is  no  loss  due  to  conden- 
sation during  rain  or  snow'.  Electricity  is  more  eco- 
nomical to  transmit  than  steam  and  responds  more 
quickly,  easier  to  handle  and  is  just  as  flexible.  The 
electric  motor  has  greater  overload  capacity,  hence  it 
is  practically  impossible  to  stall,  will  not  run  away 
when  the  rods  part,  can  be  reversed  more  quicklv  and 
on  pumping  duty  the  speed  is  regular,  which  results 
in  less  rod  breakage,  as  we  find  from  actual  operation. 


T.vpo    of  Tiaiisformoi-   Bank   TTsctl    in   Oil    l'"li-li].<i. 

Below  are  figures  on  pumping  by  steam  and  by 
electricity : 

COSTS    PF.ri   WRIJ,   PER   PAY. 

Klec- 
Sterini.     trlelty 

nabor,  operating •>«  ■■•" 

(Oilers,  well  K:itiK.  boilermen  and  electricians) 
XralMtenance  (fuel,  water,  oil  and  electric  power)    2..''i."i  1.35 

»3.]5  J1.75 

Saving  electricity  over  steam— $1.10  per  well   per  day. 
Iteduction   in   operating   expense — 41. r.   per   cent. 
(In  the  above,  fuel  oil  is  taken  at  10c  per  barrel). 

On  the  basis  of  233  wells,  the  above  means  a  sav- 
ing in  operating  expense  of  $119,000  per  year. 

The  market  price  of  oil  in  the  Kern  River  fields 
today  is  about  32  cents  per  barrel  at  the  wdl.  From 
the  figures  above,  it  is  obviously  out  of  the  question 
to  pump  wells  by  steam  when  the  production  falls 
below  ten  barrels  per  day.  In  the  case  of  electricity, 
the  production  can  fall  as  low  as  Syi  bbl.  per  day  be- 
fore the  cost  equals  the  selling  price  of  the  product. 
In  the  eastern  fields,  where  the  oil  is  of  a  paraffine 
base,  wells  are  actually  pumped  by  electricity  which 
only  produce  two  and  three  barrels  per  day.  (The 
price  of  oil  of  course  is  higher  and  the  wells  are  only 
pumped  a  few  hours  a  day.) 

In  installing  motors  advantage  should  be  taken 
of  all  improvements  as  far  as  consistent  with  reliable 
operation.  Price  should  by  no  means  be  the  deter- 
mining factor,  as  can  readily  be  shown.  Assume  a  25 
bbl.  well-oil  at  30  cents.  The  value  of  the  product 
is  $7.50  per  day.  Assume  cost  of  motor,  less  acces- 
sories, as  $200  and  life  10  years.  This  equals  $20  per 
year,  or  about  6  cents  per  day,  or  the  value  of  the 
production  for  ^  hour.  It  is  obvious  that  we  can 
afiford  to  pay  9  cents  a  day  for  our  motor,  or  50  per 
cent  more,  if  we  can  save  a  shut-down  per  day  of  7^ 
minutes  or  33^  hours  per  month.  That  is,  we  should 
be  willing  to  pay  more  for  the  motor  which  will  have 
less  bearing,  collector  ring,  brush  or  other  troubles, 
with  resulting  fewer  and  shorter  shut-downs. 

Obviously,  we  should  not  purchase  a  motor  just 
because  it  is  larger  or  stronger  than  some  other  motor. 
Each  particular  field  requires  separate  investigation. 
What  is  satisfactory  in  one  field  may  not  be  so  in  an- 
other, likewise  the  transmission  line  and  transformer 
layout  can  only  be  intelligently  and  properly  designed 


January  13,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


27 


by  a  study  of  the  actual  conditions  on  the  ground. 
"Rushing  into  the  thing,"  as  it  were,  has  resulted 
in  many  costly  mistakes,  which  have  in  some  meas- 
ure, prejudiced  oil  operators  against  tiie  motor. 

An  objection  offered  to  replacing  steam  bj-  elec- 
tricity is  the  time  necessary  to  shut  down  the  wells 
with  its  consequent  loss  of  production.  This  is  true, 
but  is  not  so  serious  a  matter  as  imagined,  for  with 
proper  organization  and  planning,  the  time  should  be 
reduced  to  a  negligible  quantity.  In  our  work  it  has 
averaged  just  30  hours  from  the  time  steam  is  shut 
off  until  the  well  is  on  the  beam  again.  This  could 
be  cut  in  two  by  working  a  day  and  night  shift  or  in 
three  by  working  three  shifts. 

The  question  arises,  what  is  to  become  of  the 
extensive  system  of  steam  pipes,  boilers,  etc.,  which 
represent  a  considerable  investment.  These  will  be 
useless  except  a  very  small  part  for  heating  oil  and 
buildings.  It  will  probably  be  impossible  to  recover 
anything  on  the  steam  pipes  that  are  buried  in  the 
ground     the    boilers,    pumps    and    engines    will    have 


n;ii-k    Ceui-fil    Varialjlo    Sp.^.  ■'     '■  ;    m  -    ..■! 

Santa    Ve   Property.   .\<.ir    i  .  iii.ws 

some  service  value.  Assume  however,  that  nothing 
can  be  realized.  (If  the  property  is  an  old  one — hav- 
ing operated  for  five  or  six  years — then  the  steam 
system  should  be  at  least  half  paid  for  in  the  amount 
set  aside  for  depreciation).  The  cost  of  electrification 
varies  from  $675  to  $900  per  well,  depending  upon 
type  and  size  of  motor,  method  of  installation,  trans- 
mission line  and  transformer  layout.  .Assume  $750 
as  the  cost.  With  a  saving  of  $1.40  per  well  per  day, 
the  electrical  installation  would  pay  for  itself  in  535 
days  or  eighteen  months,  not  counting  Sundays.  In 
two  and  a  half  to  three  years  it  would  pay  for  itself 
and  the  full  service  value  of  the  steam  system. 
After  three  years  the  saving  of  $L40  per  well  per  day 
would  be  clear  profit.  Instead  of  setting  aside  the 
total  saving  effected  by  electricity,  a  sinking  fund  of 
25  cents  per  day  at  6  per  cent  interest  will  pay  off 
$750  in  seven  years. 


PUBLIC  SERVICE.' 

BY    R.    H.    BAULu\RD. 

The  question  of  public  service  and  the  control  of 
public  service  corporations  is  one  that  in  this  and  other 
sections  of  the  country  is  of  particular  interest  to  the 
people  at  large  and  the  engineer  as  well  as  to  those  who 
are  actively  engaged  in  the  service.  It  has  been  diffi- 
cult for  some  of  us  who  are  connected  with  or  a  part 
ul'  [)ublic  service  corporations  to  fully  appreciate  that 
our  business  is  different  from  the  private  business  of 
our  friends  and  neighbors. 

A  comparatively  few  years  ago,  public  service  cor- 
jiorations,  about  which  so  much  is  said  today,  were  un- 
known, and  the  business  now  being  done  by  these  cor- 
porations was  generally  limited  to  a  very  confined  ra- 
dius and  conducted  by  individuals  who  found  their 
own  capital  was  ample  to  carry  on  the  business  as  then 
prevailed.  In  the  last  few  years,  however,  the  devel- 
opment of  the  country  has  been  so  great  that  the  de- 
mands for  capital  for  extension  of  this  class  of  business 
were  more  than  could  be  met  by  iiulivitluals,  resulting 
in  the  combining  of  individual  efforts  in  the  formation 
of  the  corporations  of  the  present  day. 

There  are  those  who  have  a  feeling  that  a  cor- 
poration is  some  hidden  monster  antagonistic  to  the 
people  at  large,  and  "forninst"  the  government.  It  is 
not  unusual  to  meet  a  man  who  will  say  "I  know  your 
president,  he  is  a  fine  man;  you  have  a  fine  lot  of  fel- 
lows in  3()iir  company,  but  1  have  no  use  for  corpora- 
tions." This  man  certainly  does  not  realize  that  a  cor- 
])oration  is  simply  a  collection  of  men  who  have  come 
together  to  work  in  a  co-operative  way  in  some  great 
enterprise  that  no  one  man  can  carry  out.  We  say  that 
the  president,  other  officers  and  heads  of  departnients 
work  for  the  corporation.  This  is  a  mistake.  They  are 
n(jt  working  for  the  corporation  but  in  reality  are  the 
corporation.  If  the  public  has  confidence  in  these  men, 
then  they  should  have  confidence  in  the  corporation. 
These  men  have  a  duty  to  perform  in  the  protection  of 
the  property  entrusted  to  their  care,  which  has  been 
l)urchased  with  moneys  invested  by  the  general  public 
in  the  enterprise,  receipts  for  which  money  have  been 
issued  in  the  form  of  stocks  and  bonds,  as  well  as  effi- 
cient, careful  operation  to  permit  of  the  furnishing  of 
the  commodity  to  the  public  at  the  lowest  possible 
rates. 

It  is  a  common  belief  that  the  methods  of  public 
service  corporations  are  secretive  and  that  it  is  their 
desire  to  withhold  from  the  public  all  information  per- 
taining to  operation,  submitting  only  such  data  as  may 
be  required  by  law.  It  is  unfortunate  that  such  belief 
exists,  as  I  am  confident  that  the  modern  public  service 
corporation  anxiously  awaits  the  time  when  it  may  lay 
all  of  its  affairs  before  the  public  with  the  assurance 
that  such  conclusions  as  are  reached  regarding  its  busi- 
ness will  he  based  on  all  the  facts  rather  than  on  a  pos- 
sible distortion  of  one  or  two  items  for  political  pur- 
poses. This  condition  will  doubtless  be  brought  about 
in  time  through  careful  and  conscientious  regulation 
of  the  affairs  of  corporations,  including  not  only  the 
regulation  of  rates  of  charge,  but  service  conditions, 
extensions  to  plants  and  properties  and  the  issuance 
of  stocks  and  bonds. 
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A  long  step  in  this  direction  has  been  taken  in  the 
passage  of  legislation  placing  the  afTairs  of  pnblic  serv- 
ice corporations  under  the  jurisdiction  of  the  Railroad 
Commission  of  California.  Unfortunately,  however, 
the  authority  given  this  commission  does  not  extend 
to  a  full  regulation  of  the  business  of  these  corpora- 
tions, and  we  may,  temporarily  at  least,  be  forced  to 
meet  a  condition  where  the  railroad  commission  will 
be  regulating  the  issuance  of  stocks  and  bonds,  and  or- 
dering expenditures  by  the  corporation  for  extensions 
and  improvement,  while  municipal  bodies  arc  fixing  the 
rates  to  be  charged  for  service.  There  is  a  chance  that 
this  dual  regulation  may  be  inconsistent. 

Many  benefits  will  accrue  to  public  service  cor- 
porations through  proper  regulation,  not  the  least  of 
which  will  be  the  absolute  stability  of  their  securities 
and  protection  from  unnecessary  competition. 

Investments  in  tin  power  houses  and  cheap  and  in- 
efficient machinery,  for  the  purpose  of  competing  with 
an  established  service  by  charging  rates  below  cost, 
would  not  be  permitted  under  a  proper  system  of  reg- 
ulation. Promoters  of  these  schemes  seldom  give  con- 
sideration to  maintenance  or  depreciation  as  they  do 
not  expect  to  be  on  hand  when  expenditures  from  the 
depreciation  fund  become  necessary. 

Perhaps  the  most  popular  feature  of  corporation 
regulation  is  the  fixing  of  rates  for  service,  and  unques- 
tionably the  valuation  of  the  properties  of  the  corpora- 
tion is  the  most  important  element  in  rate  fixing. 
There  are  many  theories  as  to  the  proper  basis  to  be 
used  for  valuation,  but  no  basis  will  stand  the  test  of 
time  and  bring  about  harmonious  conditions  between 
the  governing  bodies  and  public  service  corporations 
that  does  not  take  into  consideration  all  of  the  facts 
in  relation  to  the  establishment  of  the  property.  Tn 
most  cases,  much  actual  expenditure  of  time  and  monev 
has  been  made  to  bring  the  property  up  to  its  present 
state  of  efficiency  for  which  no  adequate  comncnsatinn 
has  been  received,  and  it  is  distinctly  unfair  to  con- 
sider as  T  basis  of  valuation  simply  the  present  value  of 
phvsical  property  brsed  on  present  dav  prices  with  de- 
ductions therefrom  for  age.  Tn  the  electrical  lif^hting 
nnd  power  field,  the  brunt  of  the  development  of  the  art 
has  been  borne  bv  the  present  companies,  and  enor- 
mous sums  of  money  have  been  expended  in  experi- 
ments and  development.  Were  it  not  for  these,  the 
art  would  be  much  less  advanced  as  of  todav  and  it 
would  therefore  appear  that  valuations  at  simply  pres- 
ent day  prices  with  no  consideration  for  the  cost  of 
development  would  be  in  the  nature  of  takinsf  some- 
thing- for  nothing,  as  the  companies  would  receive  ab- 
solutelv  no  return  for  the  years  of  work  and  the  monev 
expended  in  development.  If  it  could  be  shown  bv  a 
careful  analvsis  that  the  earnings  of  a  companv  in  the 
past  had  been  sufficient  to  compensate  for  the  cost 
of  these  developments,  no  hardship  would  be  done, 
but  in  the  majoritv  of  cases  the  earnings  in  past  vears 
have  not  been  sufficient  to  absorb  this,  in  addition  to 
a  fair  interest  rate  on  the  money  invested,  and  the  crea- 
tion of  a  proper  depreciation  fund. 


CHILEAN  EXPORTS. 

Chi'ean  exports  amounted  to  5:76  066  122  for  the 
first  9  months;  of  1911,  aeainst  $68.6.'il.736  for  the  same 
nerind  of  1910.  September  showed  a  s'ain  of  <;1.145.- 
918,  of  which  mineral  products  composed  95  per  cent. 


THE  MINIDOKA  FEDERAL  PROJECT. 

The  State  of  Idaho  presents  to  the  engineering 
world  at  large  an  interesting  feature.  Here  we  find 
within  its  borders  more  Carey  land  projects  than  in 
any  other  state.  The  federal  law  originally  provided 
that  one  million  acres  of  arid  lands  would  be  set  aside 
in  each  state  for  Carey  land  projects.  Idaho  was 
quick  to  grasp  the  situation.  Not  only  was  this  mil- 
lion acres  soon  exhausted,  but  a  second  million  was 
asked  for  and  granted  and  now  a  third  million  is  being 
considered. 

Not  alone  are  Carey  land  projects  active  in  this 
state,  however,  but  the  federal  government  itself  has 
taken  an  active  hand  through  the  Reclamation  Serv- 
ice. On  November  25th,  last,  Mr.  Barry  Dibble,  elec- 
trical engineer,  U.  S.  Reclamation  Service,  in  charge 
of  the  Minidoka  power  and  pumping  system,  presented 
an  interesting  account  of  this  project.  The  Idaho 
Society  of  Engineers,  meeting  at  Boise,  was  the  audi- 
ence before  which  this  paper  was  delivered.  An 
abstract  taken  from  this  interesting  paper  appears  in 
the  following  account : 

On  the  Minidoka  project  in  Southern  Idaho  the 
United  States  Reclamation  Service  has  in  operation 
the  largest  pumping  system  that  has  been  undertaken. 
Here  water  is  pumped  for  approximately  48,000  acres, 
the  average  lift  being  66  feet. 

Power  Plant  at  Minidoka. 

The  Minidoka  project,  as  a  whole,  takes  water 
from  the  Snake  River  at  the  diversion  dam  near  Mini- 
doka. This  dam  is  about  50  feet  in  height  and  forms 
a  backwater  known  as  Lake  Walcott,  which  at  the  level 
of  the  spillway  crest  rovers  approximately  10.000  acres 
and  holds  53,500  acre-feet.  About  200  miles  further 
up  the  river  is  the  Jackson  Lake  storage  reservoir,  the 
water  from  which  is  used  during  the  low  stage  of  the 
river. 

At  the  diversion  dam  is  located  the  hydroelectric 
plant  which  supplies  the  power  required  for  pumping 
and  for  other  purposes  about  the  project.  The  de- 
velopment uses  just  about  the  minimum  flow  of  the 
river,  to  which  there  are  prior  claims  below,  so  that 
the  water  must  be  allowed  to  pass  down  stream. 

The  power  house  is  a  reinforced-concrete  struc- 
ture with  steel  roof  trusses  and  purlins  covered  bv 
matched  lumber  and  galvanized  corrugated  iron.  It 
measures  149  feet  long  by  50  feet  wide  and  90  feet  high 
from  the  bottom  of  the  tail-race  to  the  peak  of  the 
roof.  It  contains  five  main  generator  units  of  the 
vertical  type,  each  of  2000-h.  p.  rated  capacity,  and 
operating  under  heads  of  46  feet  from  forebay  to  tail- 
race.  There  are  also  two  180-h.p.  turbine-driven 
exciters. 

Each  main  unit  consists  of  a  single  Francis  runner. 
54  inches  in  diameter,  operating  at  200  r.  p.  m..  direct- 
connected  to  a  1400-k.v.a,  three-phase,  2200-volt  gene- 
rator. The  weight  of  the  rotating  parts  is  sup- 
ported from  a  thrust  bearing  mounted  above  the  gene- 
rator and  consisting  of  two  castiron  disks  in  a  water- 
cooled  oil  bath,  the  oil  being  circulated  by  vanes  cut 
on  the  rotating  face. 

Each  generator  is  directly  connected  to  a  tliree- 
phase  air-blast  transformer  which  has  a  step-up  ratio 
of  2.300  volts  to  33.000  volts.  The  33.000-voIt  side  of 
the  transformer  is  star-connected,  its  neutral  point 
being  grounded.      There  are  no  2200-volt  power-house 
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buses,  each  turbine  with  its  generator  and  transformer  The  buildings  are  of  reinforced-concrete  with  con- 
operating  as  an  independent  unit,  while  all  switching  crete  roofs.  The  first  is  140  feet  long  by  18  feet  and 
is  done  from  the  33,000-volt  side.  Here  each  trans-  30  feet  wide  and  45  feet  high.  It  contains  four  pump- 
former  feeds  out  through  disconnecting  and  oil  iii^-  units,  each  delivering  125  cu.  ft,  per  second,  and 
switches  to  one  of  two  sets  of  busbars.  Either  ))us  can  one  delivering  75  cu.  ft.  per  second.  Each  pump  is 
be  connected,  through  disconnecting  and  oil  switches,  located  in  an  independent  concrete  chamber  17  ft.  x  16 
to  either  one  of  the  two  outgoing  transmission  lines,  ft.,  protected  by  steel  trash  racks  and  steel  gages.  The 
At  the  power  plant  each  transmission  line  is  provided  pumps  are  of  the  vertical-shaft  type  and  have  both  top 
with  a  bank  of  electrolytic  lightning  arresters  designed  and  bottom  suction.  The  impellers  are  44  inches  in 
for  19,000  volts  from  line  to  ground.  diameter  and  run  at  300  r.  p.  m.  AMien  starting  a  unit 
c«»t  Power  Hou-e.    Cupnoiiy,  7i.m  K».  ''^c  pit  gatcs  are  lowered  and  the  pit  is  pumped  out, 

Total  Per  ihus   reducing   the   power   recuiired    from   the   motors. 

Cosl.  Kilowatt.  ,,.,  /■  .1  1  1    •       ii 

Building  $  S2,ooo  J11.70  When  operating  the  pump  is  submerged  in  the  water. 

E?;cui"c ''-maohinerr''. .::::;::::::::::::::    i'-.^'Io  li.to  The  discharge  is  controlled  by  a  cylinder  gate  between 

Freight  and  hauling   :5;';X  2-i?,  ihe  impeller  and  diffusion  vanes,  the  pumps  discharg- 

Erectlon     od,500  /.9u  .  '  .  _  i         ,'  » 

„  ..,  "'?  through  a  tapered  casting  mto  a  rcinforccd-con- 

Tallrace     60,000  S.oO  '^  -^  .  '       .  .'^  .  . 

Road.s  and  telephone  lines   7,300  1.40  Crete  pressure  pipe  .■>   feet  6  inches  in  diameter.       .\t 

EngiVeHnrrnriircid*in?Iil". :;:;::::::     uZo  Ul  the  discharge  end  each  pipe  is  closed  by  a  steel-plate 

Administration  charge.s,  etc lo.ooo  -'■'"  flap  valve,  which  floats  on  the  Water  when  the  pump 

Total    $433,300  102. 4u  is  operating. 

COI.I   Trnn»iui»ion    i.iue.  £acii  pump  is  driven  by  a  600-h.  p.,  three-phase 

Power-Line  Pole-L,lne  ,  '^         '^  .-' .         ^^^^  ,,  , 

Cost.  Cost.  synchronous   motor,   wound   for  IZw  volts  and  pro- 

er     i^e  er  ^^  e  ^.j^g^j  ^f;\\\■^  auxiliar}^  squirrel-cage  windings  to  increase 

,  ,„    ,.  „  "^J'iJ"-    ^)^l-    T?l?'-  H"^'-  its  starting  torque.      At  starling  600  volts  is  applied  t3 

.■^ur\  «■>  >    iiiiil    location    •la  \i\i        ^lia  9i>  t»  i  »  ^  . 

Clearing  100-ft.  richt-of-way   356         34  the  motor  amiature,  with  the  field  coils  short-citcuited. 

Pole   and    tower    lino    complete,    except  •      ,  i  ■         i  •  t 

ooniiuctors:  I  he  motor  IS  brought  up  in  this  wav  to  nearlv  svnch- 

Materlul      1,035       2.070       2,129  203  ,  '".  '     .  •        '         i   ^,  \\    'r    11 

Freight  and  hauling   255       510     1.333       127  ronous  Speed  as  an  induction  motor,  and  then  the  iieid 

^^""^    ""^     '■*'**'     '•*"        "'  switch  is  closed  and  the  motor  is  automatically  synch- 

Conduotors   (transmission     and     tele-  ionized  at  l(nv  voltage.       It  is  then  thrown  on  to  the 

MatJrl'al"*'.  .' 610       1.220       2.655  253  2200-Volt  buseS. 

Freight    and    hauling    83  167  557  53  ,.         .  , 

Liabor    75        150       670         04  Origiiiall}'  a  Small  pump  delivering  1   cu.  ft.  per 

Superintendence  and  clerical   IS         36       200         19  second    was    provided    for    emptying    the    ])Ump    pits. 

MIsiellaneous    40  80  397  3S  ,„,  .  .       i     r      ,  ■        ^        \  ^  ^     •     * 

Engineering  23         46       220         21  1  his  pump  took  forty  muiutes  to  empty  one  pit,  infcr- 

Totai .11960  "tsiilio  iToIstV  ~»99o  posing  at  least  this  interval  between  starting  succes- 
sive pumps.    To  get  the  pumps  back  on  to  the  line  in 
Transmission  Lines.  rapid   succession,   a  discharge   pipe   with   a   valve   has 
The   transmission    system    consists   of   38.4   mile-  l)cen   filled   to  the  manhole  of  each   pump,  the  puni]) 
of  33,000-volt  line.      Of  this  29.7  miles,  costing  $34,000,  heing  thus  made  to  clear  its  own  pit.       I'.efore  a  unit 
is  retpiired  for  the  pumping  system.      t'Jne  line  extend:?  is   started    this    18-inch   valve   is   opened.       Then   the 
down  the  north  side  of  the  river  and  furnishes  power  unit   is  started  as  before  and   the  pit  is  pumped  out 
to  several  towns  on  the  project.      The  second  line  has  while  the  pump  is  running  at  slow  speed.       As  .soon 
been  built  direct  to  the  pumping  stations,  a  distance  as  the  water  level  has  fallen  the  pump  speeds  up  and 
of  11  miles  across  country.       .\  tie  line  also  connects  i-^,,  1,^  sviichronized.      As  the  result  it  now  takes  only 
the  first  line  to  the  pumping  stations.       The  ordinary  two  minutes  from  the  time  the  pump  is  started  until 
spans,  varying  from   175   feet  to  250  feet,  are  carrictl  it  can  be  thrown  on  to  the  line,  ready  for  raising  the 
on  wooden  poles,  and  at  the  river  crossings  spans  vary-  pit  gates  and  beginning  pumping.      The  actual  interval 
ing  from  700  feet  to  1100  feet  are  supported  on  steel  between  starting  successive  pumps  is  about  ten  min- 
towers.       The    new    construction    is    borne    on    heavy  utes.  with  one  operator  to  perform  all  the  work. 
poles  Zl  feet  to  45  feet  in  length,  spaced  250  feet  apart.  -pj^^,    30,000-volt     transmission    lines    enter     the 
Each  of  the  three  copper  conductors  is  a  hard-drawr.  pimping  station  through  disconnecting  switches,  to  t 
three-strand  cable  equivalent  to  No,  5  B.  &  S.  in  cross-  gino-ie  set  of  30,000-volt  busbars.      From  this  bus  dis- 
section, connecting  and  oil   switches  lead  to  five  500-kw.  air- 
Pumping  Stations.  bl^st  step-down  transformers  feeding  a  common  2200- 
There  are  three  pumping  stations  the  first  located  ^'°lt  ^u^^-  ^^^^^.^^^  ^^^^^^ 
at  the  end  of  the  gravitv  canal  and  lifting  the  water               '  "e  -s(.u»i  u  inni.p    ,,  .u,.  fr-,nc; 
,     T          '      J     1       ^1  —       -1       A...  pnrh  rated  at  P.i  cu    ft.  per  second.       lieie  tne  trans- 
to  the  first    evel,  the  second  about  l./:>  miles  distant,  eacn  raiui  ai  '-•_  ^^  •        i                       ^....ih.ri  tno-Ptlipr 

..,  .  .  ,  J   1       1  1    ^u     .1  •    1  formers  for  the  third  station  are  also  inslallecl,  togetner 

ifting  a   portion   to   the   second   level,   and   the   third.  iormcr>  loi  luc  umu  ,..,H-r>n<;  anri  th.- 

'^        '^  ......  ,  ,..;ti,   4iif>  lilion  pfiinnment  tor  a  1  the  stations  ano  ine 

another  0.75  mile  distant,  raising  a  tinal  portion  to  the  ^\ltll  /''^  shop  equipment  '"rat 

,  •    ,  ,       .        ^1      f  .   .-       1  •  nr  nr ma    camo  lor  the  operators.       At  trie  tnira   iiit 

third  level.       The  first  station  has  a  maximum  capju-  ^^"^^ ^^,,^_,,^  ,Li  one  75-second-feet  pump- 

ity  of  600  cu.  ft.  per  second  at  normal  speed.      The  liu  arc  tu  ^^^^  ._^  ^^^^  ^^^^.^_^ 

at  this  station  and  at  each  of  the  others  vanes  from  mg  unii>.      -vi  \n^  i 

30  feet  to  31  feet.      The  stations  are  of  the  same  gen-  >s  hemg  installed.  •„  ,       ,    ,„ 

era!  design  and  a  description  of  the  first  will  in  gen-  The  final  total  pumpmg-station  costs  will  be  about 

eral  apply  to  all.  as  follows : 
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Puiuplug;    Statlous. 

Number  1.  Number  2.  Number  3. 


Excavation $2,100 

Building    35,000 

Hydraulic    machinery     27,200 

Electrical    machinery     44,700 

Freight  and   hauling   10,300 

Erection 15,800 

Camp  and   permanent   quarters..  4,000 

Engineering   and    incidentals....  5.000 

Administration    charges,    etc....  8,500 


Total     $152,600 


$5,300 
40,000 
23,000 
42,800 
9,600 

14,600 

11,000 

3,000 

7,000 

$156,300 

500 
$312.60 

$16,500 

540 
$30.30 

$346.00 


$2,000 
19,500 
16,200 
17,300 
5,500 

9,300 

500 

2,000 

5.500 


$77,800 

325 
$239.40 

$20,200 

825 
$24.50 

$301.00 


Capacity — cubic   feet   per   second         575 

Cost  per  second-foot  capacity.  .      $265.40 

Pressure     pipes,     including    ad- 
ministration   charges $21,400 

Total    length    of    pressure  pipes 

— feet     849 

Cost   per  foot    $23.90 

Cost    per    second-foot    of    capa- 
city, inculdlng  pressure  pipes'     $303.00 
•Average,   $318.00. 

Operation  of  the  System. 
The  operation  of  the  entire  system  has  been  very 
satisfactory.  There  have,  of  course,  been  minor 
troubles  to  be  eliminated,  but  these  are  gradually 
being  disposed  of,  and  each  year  shows  more  satisfac- 
tory results  than  the  previous  one.  The  load  has 
been  increasing  very  rapidly.  When  it  was  determined 
to  install  the  final  pumping  units  in  each  of  the  pump- 
ing stations  it  was  intended  that  this  should  be  reserve 
capacity.  It  is  now  thought,  however,  that  all  the 
units  will  be  required  during  the  height  of  the  irriga- 
tion period,  at  least  until  the  settlers  learn  to  use  the 
water  economically. 

Efflclem'y   4if    Aii|iiiriilit.M. 


Full-Load 
Etflclencles 
per  Cent 
81.5 

Nel 

from 

hind 

P< 

1;  Efficiency 
water  Ba- 
the Dam, 

;r  Cent. 
81.5 

Generators    

96.0 

78.2 

98.4 

77.0 

Transmis.sion   line      

90.0 

69  3 

Step-down    transformers    . 

Motors    

Pumps     

98.0 
94.0 

72.5 

67.9 
63.8 
46.3 

Unit  Costs  of  Operation. 
Cost  of  operation  depends  on  many  conditions. 
The  cost  at  Minidoka  during  the  past  year  has  been 
very  low,  but  it  might  be  increased  aL  any  time  by  a 
serious  accident  to  an  important  piece  of  machinery. 
It  is  here  that  intelligent  and  alert  operators  can  make 
themselves  worth  a  good  salary  by  catching  the  trou- 
bles before  they  develop  to  a  serious  extent. 

Operation  ;ind  ^Iniutenaiioe  of  Pon'er  and  Pumping  Systems. 

Pumping  Stations. 
Trans- 


Operation: 

Labor     

Supplies     

Repairs: 

Power 
House. 

$5,700 
950 

900 

300 

1,700 

450 

mis- 
.«ion 
Lin/e. 

$700 
100 

600 

100 

200 
50 

No.  1. 

$2,100 
200 

600 

100 

700 

150 

No.  2. 

$2,100 
200 

600 

100 

700 

150 

No.  3. 

$2,100 
150 

400 

8C 

500 
100 

Total. 

Supplies  and  ma 
terial    

Superintendence, 
clerical,   camp, 
etc              .  . 

General       expense 
and     adminis- 
tration     

Total    operating 

expense     

Depreciation     

$10,000 
21,700 

$31,700 

$0,660 

0.208 

$1,750 
3,400 

$3,850 
7.600 

$3,850 
7.800 

$3,280 
3.900 

$22,730 
44,400 

Total     

Annual     cost     per 
acre,      including 
depreciation    .  .  . 

Operating  expense 
per   acre    (48,000 
acres)   

$5,150 

$0.10S 

0.037 

$11,450 

$0,239 

O.OSl 

$11,650 

$0,243 

O.OSl 

$7,180 

$0,150 

0.068 

$67,130 
$1.40 
0.475 

The  depreciation  of  equipment  is  an  important 
item,  although  often  overlooked.  In  the  following 
table  a  rate  of  depreciation  of  5  per  cent  per  annum 
has  been  applied  to  the  stations  and  10  per  cent  to  the 
transmission  lines.  No  interest  is  included,  as  the 
money  for  the  work  comes  from  the  reclamation  fund, 
which  is  practically  loaned  to  the  settlers  without 
interest.  In  the  table  allowance  for  repairs,  etc.,  has 
been  increased  over  that  so  far  needed,  as  this  item 
will  undoubtedly  increase  with  time.  It  is  not  in- 
tended to  include  the  item  of  depreciation  in  the  annual 
charge  made  against  the  settlers.  However,  this  item 
will  have  to  be  met  as  time  goes  on  and  the  machinery 
wears  out.  This  can  be  done  by  paying  for  replace- 
ments as  they  are  needed,  and  in  the  meantime  the 
settlers  will  have  the  use  of  their  money,  which  is 
worth  10  to  12  per  cent  interest,  whereas  if  the  gov- 
ernment collected  a  depreciation  fund  it  would  have 
to  hold  it  without  interest. 

During  the  season  of  1911  114,000  acre-feet  of 
water  were  pumped  to  the  average  height  of  66  feet, 
equivalent  to  7,560,000  acre-feet  lifted  through  1  foot. 
The  operating  cost  for  this  pumping  was  about  $0,003 
per  acre-foot  lifted  through  1  foot,  and  the  deprecia- 
tion amounted  to  $0,006.  Next  year  more  water  will 
be  pumped  at  practically  the  same  total  cost,  and 
therefore  the  unit  cost  will  be  reduced. 

Summary   of   Installation    Costs. 

Power-house  and  accessories    $433,300 

Transmission   line    34.000 

Pumping  stations  with  pressure  pipes 444,800 


Total   Investment  on  power  system $912,100 

Investment  per  acre   (48,000  acres) $19.00 

Summary  of  Annual  CliarEes, 

Operation    $22,730 

Depreciation     44,400 


Total     $67,130 

Per  acre  (48,000  acres)    v^  . . .    $1.40 

A  total  of  14,000,000  kw-hours  was  delivered  to 
the  pumping  stations  during  the  year  at  -t  $37,- 

000,  including  depreciation,  or  $0.0026  per  k\v-hour. 
If,  as  would  be  necessary  in  the  case  of  a  commercial 
company,  interest,  taxes,  etc.,  amounting  to,  say  10 
per  cent  on  the  investment  in  the  power  house  and 
transmission  line,  were  added,  the  cost  would  have 
been  perhaps  $0,006  per  kw-hour. 


LOW   ELECTRIC    RATES   IN    MANITOBA'S 
CAPITAL. 

The  electric-lighting  rates  finally  adopted  by  the 
Winnipeg  City  Council  fo:  its  municipal  plant  are  to 
be  the  lowest  in  North  America.  The  schedule  is 
based  on  the  estimated  consumption  at  3  cents  per 
kilowatt,  and  ranges  from  a  minimum  monthly  cost  of 
$0.50  for  an  average  monthly  consumption  of  12  kilo- 
watts in  a  4-room  house  to  $2.10  for  an  average  con- 
sumption of  70  kilowatts  in  a  12-room  house.  Fol- 
lowing this  announcement,  the  local  corporation  which 
operates  a  light  and  power  plant  in  connection  with 
the  street  railway  reduced  its  rates  to  meet  those 
of  the  citv. 


A  SOUTH  AMERICAN  REPUBLIC'S  IMMIGRA- 
TION. 

The  number  of  immigrants  into  Chile  between 
1850  and  1910  is  given  by  official  statistics  as  60,970,  of 
whom  19,695  landed  during  the  past  four  years. 
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THE  INDICATOR  CARD.' 

We  come  now  to  the  study  of  indicator  cards.  As 
tlie  subject  is  one  of  such  magnitude  several  lectures 
will  be  necessarily  devoted  to  it.  In  order  that  we  may 
get  a  fair  start  in  the  fundamentals  of  this  subject,  we 
sJiall  devote  this  lecture  largely  to  definitions,  so  that 
we  may  have  no  misunderstandings  in  succeeding  lec- 
tures. 

Since  we  have  found  in  previous  lectures  that  the 
indicator  card  plays  a  most  important  role  in  the 
accurate  computation  of  power  it  will  now  be  well 
worth  our  while  to  investigate  the  indicator  mechan- 
ism itself  and  also  the  graphical  means  of  constructing 
a  theoretic  indicator  card. 


pansion.  On  the  other  hand  p"  and  vo  are  the  pressure 
and  volume  at  any  one  given  beginning  point.  In 
other  words  we  might  equally  say  that  the  law  is  sim- 
ply pv  =  k  in  which  k  is  a  constant.  This  then  simply 
means  that  in  isothermal  expansion  the  product  of  tlie 
pressure  and  volume  are  at  all  times  constant. 

As  a  matter  of  fact  in  the  steam  engine  cylinder  the 
expansion  curve  is  neither  isothermal  nor  adiabatic 
but  has  been  found  by  experiment  to  be  intermediate 
between  the  two.  In  other  words,  this  experimental 
law  is  pv'Vi.  ^  k,  and  consequently  this  expression 
is  more  nearly  the  law  of  expansion  in  the  steam  engine 
cylinder. 

As  this  law  apparently  varies  somewhat  in  every 
cylinder  there  earl}-  arose  among  engineers  the  need 


Flpt.  1.     Typlial  Outwaril  Appenrance  of  an  Indicator. 

One  of  the  first  things  that  attracts  the  attention 
of  the  engineer  in  the  early  days  of  his  experience  is 
the  well-known  Uourilon  pressure  gauge  which  greets 
his  presence  as  he  enters  tlie  boiler  room.  We  have 
examined  the  principle  underlying  this  gauge  in  a  pre- 
vious lecture.  Suffice  it  to  say  in  recapitulation  that 
the  underlying  principle  is  merely  the  expanding  and 
contracting  of  a  hollow  steel  tube  encased  within  tlu- 
circular  shaped  mechanism.  An  Indicator  is  nothing 
but  a  pressure  gauge  fundamentally  and  we  shall  (\" 
well  at  the  start  to  bear  this  fact  in  mind. 

We  have  found  in  the  steam  engine  cylinder  that 
after  cut-off  takes  place,  the  steam  expands  in  volunu- 
and  decreases  in  pressure,  utilizing  its  own  interna! 
reservoir  of  energy  as  it  does  so.  We  have  assumed  in 
former  lectures  that  this  expansion  takes  place  isother- 
mally  or  in  mathematical  language  that  the  pressure 
and  volume  were  related  to  each  other  according  t" 
the  law  pv=-p.  v,  in  wliich  p  and  v  are  the  pressure 
in  pounds  per  sq.  ft.  and  the  volume  in  cu.  ft.  of  one 
pound  of  steam  respectively  at  any  stage  of  the  e\- 

'Thls  paper  comprises  the  Sixteenth  I^ecture  of  thp  s.- 
rles  appearlner  In  these  columns  entltleil  "Primer  of  .\pplii-l 
Thermodynamics." 


Fig.  2.     Cross-Seclional  View  of  tlie  Cro.sl)y  Indicator. 

of  some  instrument  or  mechanism  by  which  a  graphical 
curve  could  be  drawn  so  as  to  represent  accurately 
this  curve  which  w-ould  show  accurately  to  scale  each 
])ressure  at  any  particular  point  of  the  stroke.  The  so 
called  indicator  is  simply  a  mechanical  device  which 
accomplishes  this  result.  Fig.  1  shows  the  general  out- 
ward appearance  of  an  indicator,  while  Fig.  2  is  a 
cross-sectional  view  of  the  same. 

A  boring  is  made  into  one  or  both  ends  of  the 
steam  cylinder.  A  connection  threaded  into  this  bor- 
ing is  then  attached  to  the  lower  portion  of  the  indi- 
cator shown  at  U  in  b'igs.  1  and  2.  If  now  we  allow 
the  steam  to  enter  from  the  engine  cylinder  into  the 
hollow  space  A,  the  pi-essure  of  the  steam  exerting  it 
self  against  the  little  ])iston  P>  will  force  the  piston  up- 
ward. .As  the  spring  F  is  very  delicately  calibrated  to 
represent  for  each  inch  of  compression  so  many  pounds 
pressure  ])cr  sq.  in.,  the  height  to  which  the  lever 
arm  K  will  be  raised  measures  accui-ately  the  steam 
pressure  in  the  steam  engine  cylinder.  It  is  necessary 
now.  since  these  pressures  are  continually  changing,  to 
rotate  the  drum  M  and  as  the  arm  K  is  raised  up  and 
down  due  to  varying  pressures  in  the  steam  engine  cyl- 
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inder,  the  (Iniin  M  l)ciiio;  rotated  will  draw  off  a  cur\e 
connecting-  all  of  these  different  \aryint;'  jiresstires.  A 
typical  indicator  card  is  shown  in  Ims;'.  .1. 


Fig.  S.     Typical  Indicator  Card. 

Ii  now  we  connect  the  end  of  the  strinq-  X  to  the 
cross-head  of  onr  reciprocating  en.t^ine  the  drnni  M 
will  rotate  and  the  pencil  at  the  extreme  end  of  E  will 
mark  npon  this  drum  the  curve  frou)  which  may  be 
obtained  the  jnessure  to  scale  in  the  cylinder  at  any 
])articular  |>oint  of  the  piston  head  movement. 

The  drum  M  carries  the  piece  of  i)aper  upon  wliich 
the  card  is  ])rintcd.  This  paper  is  slii)])ed  into  tlu 
forks  Z,  and  as  soon  as  a  card  is  taken  the  slip  of  jjaper 
is  readily  drawn  out  and  another  card  placed  ujjon  the 
drum  in  its  stead.  In  order  that  the  ])encil  i)oint  at 
the  extreme  encl  of  K  may  trace  off  an  even  vertical 
line,  the  strai.qht  line  motion  shr)wn  at  D  has  been  in- 
\ented.  Among  the  \-arious  indicating  mechanisms 
on  tile  market,  many  of  course  will  be  found  to  have 
different  designs  in  order  to  accomplish  this  straight 
line  result.  The  iiarticular  illustration  shown  in 
I'ig.  2  is  that  of  the  Crosby  Indicator. 

,\s  the  stroke  of  the  en.gine  is  usuallv  greater  than 
12  inches  and  may  be  often  .greater  than  60  inches,  it 
is  evident  that  some  sort  of  reducing  mechanism  must 
be  utilized  in  the  operation  of  the  string  or  our  cylin- 
der will  be  revolved  more  than  once.  Since  this  would 
])roduce  much  confusion  and  result  in  many  inaccu- 
racies various  designs  for  reducing  mechanisms  are  to 
l)e  found  in  the  market.  The  indicator  card  itself  sel- 
dom exceeds  four  inches  in  width  and  two  inches  in 
height,  consequently  it  is  seen  that  this  reducing 
mechanism  is  absolutely  essential  in  the  ])roper  opera- 
tion of  the  indicator. 

Looking  now  at  Fig.  3,  let  us  familiarize  ourselves 
with  the  fundamentals  of  the  indicator  card. 

The  Atmospheric  Line,  V  H,  is  a  line  drawn  by 
the  pencil  of  the  indicator  when  the  comiections  with 
the  engine  cylinder  above  described  are  closed  and 
both  sides  of  the  piston  are  open  to  the  atmosphere. 

The  \'acuum  Line,  O  Y,  is  a  reference  line  known 
as  the  line  of  absolnte  zero  pressure  and  which  we  ha\'e 
found  to  be  about  14.7  lb.  by  scale  below  the  atmn-;- 
y)heric  line. 

The  Clearance  Line,  O  S,  is  a  reference  line  drawn 
at  a  distance  from  the  end  of  the  diagram  equal  to  ihc 
.same  per  cent  of  its  length  as  the  clearance  and  waste- 
room  is  of  the  piston  displacement.  We  shall  see  in 
our  next  lecture  how  to  locate  this  line  from  an  actual 
indicator  card. 


The  Line  of  iloiler  pressure.  W'Z,  is  drawn  jiar- 
allel  til  the  atmosi)heric  line,  and  at  a  distance  aboxe 
it  I)}-  scale  ecpial  to  the  boiler  ])ressure  slmwu  b\-  the 
gauge. 

The  Steam  Line.  X  .\,  is  drawn  when  the  steam- 
\al\e  is  open  and  steam  is  being  admitted  to  the  cyl- 
inder. 

The  i'oint  of  Cut-ot¥,  O,  is  the  point  where  the 
admission  of  steam  is  stopjjcd  by  the  closing  of  the 
\al\e.  It  is  often  difficult  to  determine  this  point. 
We  shall  see  in  our  next  lecture  how  to  arrive  at  this, 
liowe\er,  agreeable  to  rules  of  the  American  .Society 
of  Mechanical   luigineers. 

The  Expansion  C'ur\e,  Q  IS,  shows  the  fall  in  pres- 
sure as  the  steam  in  the  cylinder  expands  doing  work. 

The  I'oint  of  Release,  O,  shows  where  the  exhaust- 
valxe  opens. 

The  ['".xhaust  Line,  1>  I",  rc])resents  the  change  in 
pressure  that  takes  place  when  the  exhaust-valve 
opens. 

The  Hack-pressure  Line.  {'"J.  shows  the  ])ressin"e 
against  which  the  ])iston  acts  during  its  return  stroke. 

The  I'oint  of  Compression.  J,  is  the  jjoint  where 
the  exhaust-valve  closes.  It  cannot  be  located  defi- 
nitely, as  the  change  in  pressure  is  at  first  due  to  the 
gradual  o])ening  of  the  value. 

The  Compression  Curve,  j  K,  shows  the  rise  in 
pressure  due  to  the  compression  of  the  steam  remain- 
ing in  the  cylinder  after  the  cxhaust-\alve  has  closed. 

The  horsci)ower  of  an  engine  is  as  we  ha\e  seen 
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in  which  1'  is  the  mean  effecli\e  pressure.  L  the  length 
of  stroke  in  ft..  .\  the  net  area  of  the  ]>iston  head  in  s(|. 
in..  .\'  the  number  of  strokes  per  min.  It  is  seen  that  in 
order  to  accurately  use  the  above  formula  we  should 
really  compute-  the  horsepower  in  the  crank  end  and 
head  end  sejiaralely.  for  the  i)iston  rod  reduces  the  net 
area  in  the  crank  end  and  the  mean  effective  pressure 
will  in  general  be  different  in  each  end.  When  se])a- 
rate  comi)utations  are  made,  then,  we  must  consider 
.\"  as  the  number  of  revolutions  ])er  minute  and  after- 
wards add  together  these  two  separate  com]iiitations. 

The  mean  efl'ectivc  pressure  is  the  mean  net  pres- 
sure urging  the  piston  forward  and  is  etpial  to  the 
mean  height  of  the  indicator  card  times  the  scale  of 
the  indicator  sjjring.  The  mean  height  of  the  indi- 
cator card  is  obtained  by  computing  the  area  enclosed 
in  the  card  and  then  dividing  by  the  extreme  width 
of  the  card.  The  computation  of  this  area  involves 
difficulties  and  a  sejjarate  lecture  will  be  devoted  to 
sexeral  methods  accomplishing  this  result. 

The  student  should  consider  this  lecture  largely 
as  one  of  definitions.  These  should  be  thorou.ghly 
mastered  in  order  to  intelligently  follow  the  succeed- 
ing lectures. 

Thermotwisters. 

1.  By  reading  up  cross  references  on  the  indicator,  out- 
line a  series  of  rules  of  procedure  in  taking  cards  from  the 
Indicator. 

2.  Make  a  list  of  all  the  errors  which  frequently  arise 
in  the  taking  of  indicator  cards  and  devise  cures  or  methods 
to  avoid  the  same. 
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WATER  POWER  DEVELOPMENT. 

Durin<;  the  latter  part  of  the  year  just  closed 
the  Public  I'olicy  Committee  of  the  American  Insti- 
tute of  I'-lectrical  Engineers  at  a  public  hearing  in 
Washington  put  before  the  U.  S.  National  Waterways 
Commission  a  remarkable  brief  along  the  general 
lines  of  water  jwwer  development. 

The  general  cost  data  and  figures  on  the  extent 
of  water  and  steam  competitive  development  gathered 
in  this  paper  is  of  intense  interest  to  western  power 
men.  The  men  composing  this  committee  add  a 
stamp  of  reliability  to  this  data  that  make  it  at  once 
a  new  reference  mark  for  American  practise. 

The  Committee  first  sets  forth  the  high  scientific 
and  professional  ideals  of  the  A.  I.  E.  F...  consequently 
it  refrained  from  expressing  itself  on  the  commercial, 
industrial,  legal  or  ])oiitical  aspects  of  the  water 
power  situation,  except  when  these  are  incidental  to 
the  effect  of  that  situation  upon  the  practice  of  elec- 
trical engineering  which  it  is  the  society's  object  to 
promote. 

Relation  of  Water  Power  to  Navigation. 

The  t'limiuillee  further  notes  that  the  utilization 
of  rivers  and  smaller  streams  for  navigation  and  for 
the  development  of  power  are  naturally  inter-related 
is  obvious.  As  regards  by  far  the  greater  ])art  of 
our  undeveloped  water  powers  on  the  ])ublic  d<imain. 
the  ultimate  value  as  sinirces  of  power  of  those  streams 
is  vastly  greater  than  any  possible  value  which  could 
be  realized  by  attempts  to  utilize  them  as  channels  for 
navigation,  but  in  the  case  of  many  of  our  larger  rivers 
the  possibilities  of  development  for  purposes  of  navi- 
gation predominate  as  compared  with  power  develop- 
ment. The  committee  recognizes  the  fact  that  in  all 
cases  where  practical  |)ossibilities  of  both  navigation 
and  power  development  exist  the  two  objects  in  view- 
are  cooperative  and  not  antagonistic — the  construction 
of  the  (lams  and  locks  necessary  to  secure  navigability 
affording  a  natural  and  generally  effective  means  of 
developing  the  power  of  the  streams. 

Water  Power  a  Public  Utility. 

Modern  water  i)ower  developments  usually  are 
not  local  private  enterprises,  as  is  generally  supposed. 
The  developments  in  recent  years  in  the  electrical 
transmission  of  power  have  made  possible  the  dis- 
tribution of  electric  power  from  a  single  water  power 
plant  over  territories  embracing  in  some  cases  over 
40,000  scpiare  miles  in  area,  supplying  electric  power 
for  diversified  ])urposes  to  hundreds  of  thousands  of 
people.  Such  distribution  of  water  ])ower  is  an  ad- 
vantage to  the  consumers,  and  any  policy  tending  to 
retard  or  handicap  the  development  of  water  ])owers 
is  a  disadvantage  to  the  people  in  the  surrounding 
territory  and  retards  its  industrial  development. 

The  regidation  of  public  utilities  by  public  service 
commissions  has  become  practically  an  accepted  prin- 
ciple in  the  United  States,  and  there  is  no  reason  why 
safeguard  from  unfair  charges  for  water  power  should 
not  be  found  by  this  means,  especially  where  the 
wide  area  covered  by  electrical  distribution  makes  the 
public  nature  of  a  water  power  obvious. 
Distribution  of  Investment  in  Hydroelectric  Systems. 

The  investment  of  capital  in  hydroelectric  sys- 
tems is  not  confined  to  the  dam  and  power  house.     In 


general,  not  o\er  lift}-  per  cent  of  the  investment  is 
rciiresented  in  the  generating  plant,  the  balance  repre- 
senting the  cost  of  the  transmission  lines  radiating 
from  the  plant,  the  substations  at  the  ends  of  the 
transmission  lines  for  the  conversion  and  distribution 
of  the  transmitted  power,  and  the  secondary  distribu- 
tion lines  delivering  power  from  the  substations'  to 
the  premises  of  the  various  consumers.  The  distribu- 
tion system  outside  of  the  power  plant,  while  not 
apparent  to  the  casual  observer  of  a  ])ower  house  and 
dam,  represents  in  many  hydroelectric  (le\-elo|)ments 
the  greater  part  of  the  total  investment. 

Close  Competition  Between  Water  Power  and  Steam 

Power. 
The  belief  among  certain  classes  of  the  public  that 
water  powers  yield  excessive  or  disproportionate 
profits  springs  ]5rimarily  from  two  causes — the  con- 
ception that  the  water  itself  is  the  power  and  that  the 
e\])cnses  of  operation  of  a  water  ])ower  are  small 
while  the  company's  income  is  large. 

While,  certainly,  the  power  could  not  be  de- 
\elo])ed  without  the  water,  the  water  on  its  part  can 
deliver  no  power  except  by  means  of  the  dam,  the 
power  house,  and  its  appurtenances.  It  is  difficult 
for  the  ]iublic  to  regard  these  once  built  as  involving 
continuing  expense,  but  they  do.  Tiiis  expense  is 
coni])arable  in  amount  with  the  c(jst  of  coal  in  a  steam 
station,  and  is  the  return  due  to  the  ca])ital  invested, 
it  takes  the  form  of  interest,  sinking  fund  expendi- 
tures, dei)reciation  and  taxes.  The  inxcsted  capital 
in  a  water  power  is  so  much  greater  than  the 
public  realizes,  that  with  interest  charges  at  not  more 
than  .T  or  6  |)er  cent,  in  a  majority  of  cases,  from  70 
to  SO  per  cent  of  a  water  power  company's  income  is 
al)sorbed. 

This  return  to  cajjital  is  not  profit.  Without  the 
])rospect  of  it,  capital  camiot  be  secured. 

Of  a  water  ])ower  once  built  and  after  its  expected 
market  has  been  developed,  the  operating  exi)enses, 
exclusive  of  the  returns  to  capital,  are  seen  by  the 
pul)lic  to  be  small,  which  they  are,  in  a  majority  of 
cases,  absorbing  only  from  1.^  to  20  per  cent  of  a  com- 
jianv's  income.  The  remainder,  however,  that  is  left 
for  profit  after  capital  and  operating  charges  arc  paid 
is  usually  not  large,  and  certainly  nt)t  ex -essive,  espe- 
cially when  there  is  always  risk  of  damage  from 
floods,  lightning,  failure  of  expected  market  to  develoj), 
and  such  uncertainties  of  operation  as  the  art  of  elec- 
trical engineering  has  not  yet  been  able  completely  to 
remove. 

Practically  ail  water  powers  come  to  birth  or  not 
on  the  answer  to  the  question  "What  is  steam  ])ower 
in  the  territorv  costing?"  and  they  can  only  live  when 
they  deliver  power  at  a  substantially  lower  cost.  .\t 
the  .same  cost,  they  remain  unborn. 

Besides  the  cost  of  power,  the  relative  amount  of 
investment  is  a  determining  factor.  While  at  i)resent 
a  steam  electric  plant  can  be  built  for  S7?  per  horse- 
power the  cost  of  a  hydroelectric  plant  varies  from 
two  to  four  times  that  amount.  Part  of  this  differ- 
ence is  because  the  steam  plant  can  be  built  near 
the  center  of  its  market,  while  the  water  power  is 
almost  invariably  at  a  distance. 

\\  ith  the  capital  required  for  a  water  power  so 
much  greater,  the  tendency  is  to  build  a  steam  plant. 
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even  if  the  power  it  delivers  is  not  as  cheap  as  that  of 
a  water  power.  If  it  can  be  shown  that  water  power 
can  be  delivered  for,  say,  $25  per  horsepower  per  year, 
but  that  steam  power  can  be  produced  for,  say,  ^27, 
tiie  water  power  plant  will  not  be  built,  and  the  steam 
power  will.  If,  however,  the  water  power  could  be 
delivered  for  $24,  the  difference  might  turn  the  tide  in 
favor  of  the  hydroelectric  investment. 

It  is  because  of  the  great  effect  of  slight  differ- 
ences in  tfie  cost  of  water  power  upon  the  determi- 
nation of  the  question  "Shall  water  or  steam  power  be 
developed  in  a  <jiven  community?"  that  even  light 
burdens  in  the  form  of  taxation,  charges  for  sinking 
fund  to  wipe  out  the  investment  at  the  end  of  a 
limited  period,  or  limitations  as  to  tenure  even  though 
not  immediately  onerous,  loom  so  large  in  settling  it. 

Attention  is  often  called  to  the  increasing  cost 
of  coal  with  an  implication  that  the  cost  of  steam 
power  will  rise,  permitting  hydroelectric  companies 
to  raise  their  rates  and  exact  undue  profits.  The 
implication  is  not  correct.  It  is  true  that  the  cost  of 
coal  is  rising,  but  it  is  also  true  that  steam  engines 
and  boilers  are  constantly  being  improved  in  efficiency, 
and  that  the  art  of  producing  power  from  steam  is 
])rogressing  at  a  rate  so  much  more  rapid  than  that  at 
which  the  price  of  coal  is  rising  that  the  cost  of  steam 
power  is  continually  falling.  Should  a  limit  to  this 
(all  be  reached,  which  is  not  yet  in  sight,  gas  and  oil 
engines  are  making  such  constant  reductions  in  the 
cost  of  power  that  there  is  no  probability  that  water 
powers  will  be  free  from  the  controlling  competition 
of  other  kinds  of  prime  movers.  It  is  safe,  to  say 
that  extortionate  rates  in  water  power  are  highly  im- 
probable even  if  the  principle  of  rate  regulation  by 
commission  were  not  applicable  to  hydroelectric  com- 
panies. 

Construction  Risk  in  Hydroelectric  Development. 

\\  hilo  hydroelectric  engineering  is  tciuliiii;-  to- 
ward iUore  standard  methods  of  construction,  each 
individual  development  will  present  new  problems  in 
engineering  with  the  inevitable  construction  risk  con- 
nected therewith.  During  construction  the  works 
are  constantly  sunject  to  serious  damage  by  abnormal 
floods,  and  unexpected  difficulties  and  physical  con- 
ditions may  arise  whereby  the  cost  of  construction 
may  be  very  materially  increased  beyond  original 
expectations.  Furthermore,  after  the  power  plant 
itself  is  satisfactorily  completed  the  success  of  the 
enterprise  is  commonly  dependent  upon  the  industrial 
development  of  a  large  territory  surrounding  the 
power  plant  upon  w-hich  it  relies  for  its  market  for 
power.  Such  industrial  growth  can  only  be  predicted 
on  general  principles,  and  may  be  subject  to  unex- 
pected retardation  due  to  industrial  depression  or  other 
unforseen  causes.  Again,  unexpected  competition 
may  develop  from  new  and  improved  steam  and  other 
engines,  all  of  which  limit  or  defer  the  profits  of  the 
enterprise.  On  account  of  these  engineering  and 
operating  risks  and  uncertainties  capital  which  is  in- 
vested in  hvdroelectric  enterprises  is  entitled  to  rewanl 
commensurate  with  the  lisk. 

Revocable  or  Limited  Term  Permit. 

The  revocable  i)erniit  for  the  construction  of  a 
hydroelectric  system  does  not  attract  capital  because 
of  the  obvious  uncertainties  involved.       In  case  of  re- 


vocation, not  only  would  the  power  plant  and  dam  be 
forfeited,  but  all  of  the  transmission  lines,  substations, 
and  distribution  system  dependent  thereon  for  their 
operation  jeopardized.  Not  only  is  it  difficult  to 
induce  capital  to  invest  in  such  a  development  based 
upon  a  revocable  permit,  but  it  is  very  difficult  to 
close  the  long  term  power  contracts  with  consumers 
which  are  necessary  to  make  a  hydroelectric  system 
financially  successful.  Consumers  are  unwilling  to 
make  their  future  business  requiring  power  dependent 
upon  a  permit  which  might  cause  at  any  time  the  com- 
plete disorganization  of  the  system  supplying  their 
power. 

A  limited  term  franchise  also  involves  financial 
and  engineering  difficulties  which  seriously  impede 
the  normal  development  of  a  progressive  hydroelec- 
tric system.  Such  systems  are  laid  out  from  their 
inception  for  ultimate  growth,  and  in  this  respect  are 
comparable  to  large  railwaj"^  systems.  The  transmis- 
sion lines  are  constantly  reaching  out  into  new  ter- 
ritory in  order  to  meet  new  demands,  and  with  the 
development  of  the  art  it  is  necessary  to  make  invest- 
ments in  extensions  in  order  to  maintain  satisfactory 
service  and  to  meet  the  demands  of  power  consumers. 

With  a  limited  definite  term  beyond  which 
renewal  of  rights  are  uncertain,  no  company  would  be 
willing  to  continue  indefinitely  the  extension  and  im- 
provement of  a  system  so  necessary  and  desirable 
from  the  standpoint  of  public  service.  The  necessity 
of  writing  off  not  only  the  original  cost  of  the  plant, 
but  the  continual  annual  investment  in  additions 
thereto  within  the  limited  term  of  the  permit  requires 
an  annual  sinking  fund  that  adds  materially  to  the 
cost  of  the  water  power.  This  is  a  hardship,  not  only 
upon  the  power  company,  but  upon  the  consumer. 

Before  the  end  of  such  limited  permit  cT^velopment 
of  the  system  would  cease,  maintenance  expenses 
would  be  cut  to  a  minimum,  and  the  plant  would 
deteriorate  to  a  point  where  the  service  to  llie  public 
would  become  unsatisfactory. 
Interconnection  of  Contiguous  Hydroelectric  Systems. 

It  has  been  suggested  that  with  the  growth  in 
extent  of  large  hydroelectric  distributing  systems  ulti- 
mate interconnections  and  combinations  between 
them  might  establish  a  monopoly  and  permit  the  rais- 
ing of  prices  for  power. 

Such  interconnection  between  contiguous  hydro- 
electric systems  offers  decided  and  important  engi- 
neering advantages.  It  improves  the  constancy  of 
electrical  pressure  and  enables  the  system  to  draw 
power  from  two  or  more  independent   power  plants. 

The  rain-fall  occurring  at  different  times  on  two 
or  more  separate  watersheds  are  thus  made  to  benefit 
all  of  the  consumers  on  the  combined  systems. 

Such  interconnection  also  permits  reduction  in 
operating  expenses  and  assures  better  service  by  re- 
ducing to  a  minimum  the  i)rol)ability  of  total  inter- 
ruptions at  any  time  from  line  troubles  or  otherwise. 

The  investment  and  consequently  the  cost  of 
power  can  be  reduced  by  combination,  because  less 
capacity  in  generating  machinery  to  serve  as  spare 
plant  for  einergencies  need  be  installed,  and  operating 
expenses  can  be  reduced  by  rendering  repairs  easier, 
owing  to  greater  facilities  for  shutting  down  for  work 
or  for  inspection.  Any  tendency  towards  raising  the 
price  of  power  as  an  accompaniment  of  such  combi- 
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nation  is  restrained  automatically  by  competition  with 
steam  power,  and  can  be  regulated  by  government 
commission. 

Extent  of  Water  Power  Development. 

Tiie  statistics  of  water  power  collected  under  the 
direction  of  Congress  several  years  ago  and  embodied 
in  the  Report  of  the  National  Conservation  Commis- 
sion of  1909,  show  that  there  is  at  present  developed 
in  the  United  States  about  five  million  horsepower  of 
water  power. 

The  amount  of  power  produced  by  steam  from 
coal  is  difficult  to  estimate,  but  is  considered  to  be 
about  27,000,000  horsepower,  and  is  rapidly  increasing 
with  attendant  depletion  of  coal  reserves.  A  large 
part  of  this  it  is  not  only  possible  but  easy  for  water 
power  to  replace  if  it  were  made  freely  available 
through  development.  Within  range  of  development 
at  a  cost  of  investment  that  would  make  the  cost  of 
such  power  about  equal  to  that  of  steam  power,  there 
is  still  undeveloped  in  the  streams  of  the  United  States 
about  35,000.000  horsepower. 

Any  action  by  Congress  that  would  accelerate  the 
release  of  this  power  would  conserve  enormous  sup- 
plies of  coal  for  such  domestic  and  industrial  purposes, 
as  only  coal  can  supply. 


VOLTAGES  AND  FREQUENCIES. 

The  latest  standardization  rules  of  the  American 

Institute  of  Electrical    Engineers   give   the   following 

interesting  data  relative  to  current  practice  in  voltages 

and  frequencies : 

Voltages. 

Direct-Current  Generators.  In  direct-current,  low-voltage 
generators,  the  following  average  terminal  voltages  are  in  gen- 
eral use  and  are  recommended: 

125  volts.       250  volts       600  volts 

Low-Voltage  Circuits.  In  direct-current  low-voltage  cir- 
cuits, the  following  terminal  voltages  are  In  general  use  and 
are  recommended: 

115  volts       230  volts       550  volts 

111   alternating-current  low-voltage  circuits,   the   following 
terminal  voltages  arc  in  general  use  and  are  recommended: 
110  volts       220  volts       440  volts       550  volts 

Primary  Distribution  Circuits.  In  alternating-current,  con- 
stant-potential, primary-distribution  circuits,  an  average  volt- 
age of  2200  volts,  with  step-down  transformer  ratios  1/10  and 
1/20,  is  In  general  use,  and  is  recommended. 

Transmission  Circuits.  In  alternating-current  constant- 
potential  tran-smission  circuits,  the  following  impressed  volt- 
ages are  recommended: 

6,600    11,000   22.000   33,000   44,000   66.000   88,000    110.000 

Transformer  Ratio.  It  is  recommended  that  the  standard 
transformer  ratios  should  be  such  as  to  transform  between 
the  standard  voltages  above  named.  The  ratio  will,  therefore, 
usually  be  an  exact  multiple  of  5  or  10  e.g..  2,200  to  11.000; 
2,200  to  44.000. 

Range  in  Voltage.  In  alternating-current  generators,  or 
generating  systems,  a  range  of  terminal  voltage  should  be 
provided  from  rated  voltage  at  no  load  to  10  per  cent  in  ex- 
cess thereof,  to  cover  drop  in  transmission.  If  a  greater  range 
than  ten  per  cent  is  specified,  the  generator  should  be  con 
sidered    as   special. 

Frequencies. 

In  Alternating-Current  Circuits,  the  following  frequencie.*; 
are  standard: 

25  cycles  60  cycles 

These  frequencies  are  already  in  extensive  use  and  it  is 
deemed  advisable  to  adhere  to  them  as  closely  as  passible. 


TO  PREVENT  THEFT  OF  CURRENT. 

To  prevent  the  theft  uf  current  by  closing  the 
meter  loop,  the  Seattle  Electric  Company  disconnects 
the  service  wire  at  the  pole  where  there  is  a  single 
customer  on  one  service.  In  apartment  houses  where 
one  service  feeds  two  or  more  customers  and  the  meter 
looj)s  are  not  in  a  meter  room  where  thev  can  be  ob- 
served every  month  by  the  regular  meter  readers,  the 
services  are  sealed  into  a  service  block  on  which  is 
pasted  a  warning  against  the  theft  of  current.  In  this 
warning  is  printed  the  State  law  regarding  the  theft 
of  current  and  the  penalty  provided  in  case  of  convic- 
tion. 

Quite  a  nuinber  of  persons  have  Ijeen  caught  steal- 
ing current  by  means  of  a  jumper,  and,  in  such  cases 
where  proper  evidence  can  be  obtained,  a  criminal 
prosecution  has  been  brought,  and,  after  conviction. 
as  much  publicity  has  been  given  to  it  as  possible 
through  the  daily  papers.  Where  the  company  does 
not  consider  the  evidence  sufficient  to  obtain  a  convic- 
tion, a  settlement  is  made  for  the  unrecorded  service. 

The  law,  as  passed  by  the  1909  Legislature  of  the 
State  of  \\'ashington.  is  not  satisfactory  to  the  operat- 
ing companies.  .'\s  it  is  interpreted  by  the  legal  de- 
partment of  the  corporations  and  by  the  prosecuting 
attorney  of  King  County,  the  law  only  covers  a  case 
where  a  meter  is  installed.  A  party  may  connect  to 
the  pole  line  and  take  current  if  there  is  no  meter  in 
the  premises  and  not  come  under  the  provisions  of  the 
law. 


COLD  WEATHER  DAMAGE  AT  PORTLAND. 

During  the  past  week  an  unusually  cold  spell  with 
much  ice  and  snow,  followed  by  a  sudden  thaw  with 
ensuing  floods,  has  greatly  crippled  the  public  utility 
companies  at  Portland  and  vicinity.  The  telephone 
companies  were  the  greatest  sufferers  from  the  cold 
weather  and  the  railways  from  the  floods. 

More  than  1500  miles  of  telephone  wires  were  put 
out  of  commission  and  hundreds  of  poles  toppled  in 
the  streets,  being  either  torn  from  the  ground  or  broken 
l)y  the  weight  of  the  ice-covered  wires.  At  Portland 
over  5000  telephones  were  reported  out  of  service  and 
much  damage  was  also  done  to  the  long  distance  lines. 

Parts  of  the  town  were  in  darkness  for  several 
nights  because  of  the  danger  of  turning  current  into 
the  tangled  net-work  of  wires,  but  by  strenuous  efforts 
electric  railway  service  was  maintained.  The  Portland 
Railway,  Light  &:  Power  Company  did  all  in  their 
power  to  assist  the  telephone  companies  in  their  work 
of  line  repairs. 


FISHER  ON  WATER  POWERS. 

In  his  annual  report,  Walter  L.  Fisher,  .Secretary 
of  the  Interior,  advocates  that  the  Government  retain 
title  to  water-power  sites  on  the  public  domain  and 
supervise  water  powers  on  the  navigable  streams,  at 
the  same  time  granting  to  the  States  the  right  to  de- 
termine the  terms  and  conditions  upon  which  water 
power  mav  be  devoloped  within  their  borders.  While 
he  would  have  the  receipts  from  water-power  privi- 
leges turned  into  the  Federal  treasury,  he  would  have 
such  funds  expended  for  public  works  in  the  States 
where  the  funds  originate. 
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PUBLICITY  AND   ELECTRICITY." 

BY   A.    H.    HALJ^ORAN. 

I'ulilicity  is  like  electricity,  not  merely  in  sjjelling, 
])ul  in  character, — each  a  strong  force  with  great 
power  to  do  work.  Publicity,  as  a  force,  acts  on  the 
brain.  Its  power  is  to  move  the  mind.  Its  work  is  to 
create  confidence,  induce,  interest,  develop  desire  and 
i)ring  buyers,  the  four  concomitants  of  successful  sales- 
manship, for  as  you  advertise  so  shall  you  sell. 

Advertising  is  of  two  kinds,  profitable  and  un- 
profitable. We  shall  consider  only  the  former,  which 
has  five  essentials, — intensity,  quantity,  frequency, 
forcefulness  and  distribution.  The  first  tvvt)  determine 
the  potential  energy,  the  third  the  power,  and  the  last 
two  the  kinetic  energy  of  publicity. 

Energy  is  equal  to  the  jiroduct  of  intensity  and 
(|uantity.  Thus  electrical  energy  is  voltage  times  cur- 
rent;  hydraulic,  head  times  volume;  heat,  temperature 
limes  entropy:  publicity,  intensity  times  quantity. 
Ouantity  of  publicity  dei)ends  upon  the  amount  of 
space  used  and  the  number  of  readers.  Intensity  de- 
pends i;pon  the  class  oi  readers.  Three  amperes  at 
220  \t)lts  will  du  more  work  than  h\e  amperes  at  110 
\<iUs;  three  thousand  buyers  who  are  interested  are 
wiirtli  Hune  t<>  you  than  fifty  thousand  general  readers. 
Intensity  or  (|uality  of  circulation  is  even  more  im- 
portant than  (piantity  in  determining  the  potential  en- 
ergy of  publicity. 

Power  is  equal  to  energy  divided  by  time.  This 
elemenl  of  time  or  fre(juencv,  is  particuarly  important 
in  estimating  the  power  of  ])ublicity.  A  small  current 
flowing  for  a  long  time  will  finally  deposit  a  lieav}- 
(dating  of  electrolytic  copper,  just  as  slight  publicity, 
appearing  for  a  long  time  will  eventually  induce 
interest,  liut  c(|ual  energy  ex])erted  in  less  time 
will  bring  buyers  more  (|uickly:  it  has  more 
])ower  to  move  the  mind  on  account  of  its  greater  frc- 
c|uency.  This  illustrates  the  reason  for  the  greater 
])(iwer  (if  a  daily  or  weekly,  as  compared  with  a 
mnnthly  or  (|uarterly.  lUiyers  forget :  frequencv  re- 
minds. 

Kinetic  energy  is  measured  by  the  ])roduct  of 
force  and  distance.  The  work  of  an  electric  motor  is 
its  torque  or  tm^ning  force  times  the  distance  throu,gh 
which  it  moves  the  Ioa<l.  The  work  of  publicitv  de- 
pends upon  the  force  of  the  advertising  co]>y  and  the 
distance  or  extent  of  its  circulation. 

The  problem  of  profitable  i)id)licity  is  thus  reduced 
to  two  factors,  advertising  co])y  an<l  advertising  me- 
dium, what  to  say  and  to  whom  to  say  it. 

Cop\-  I)ears  the  same  relation  to  publicity  as  does 
magnetism  to  electricity, — if  strong  it  attracts  atten- 
tion, holds  interest  and  pulls  purchasers,  if  weak  it 
nullifies  the  good  efifects  of  large  space  or  extensive  cir- 
culation. Good  copy  is  consequently  the  first  requisite 
for  profitable  publicity 

Mediums  for  producing  publicity  are  as  various 
as  those  for  generating  electricity.  The  old  town-crier 
beat  a  drum  to  get  public  attention,  the  old  scientist 
beat  a  catskin  to  get  electricity.  Such  crude  methods 
were  long  ago  replaced  by  more  efficient  means,  cir- 
cular letters,  catalogues,  bill-boards,  street-cars,  elec- 
tric signs  and  newspapers,  the  last-named  being  the 
most  efficient  as  a  generator  of  jjublicity  just  as  the 
dynamo  is  the  best  generator  of  electricity. 

'Address   brforc    ElectriciU    |ipvfl.ipi,ient    LoaKiie.    San    Fran 
I'i.sco.  .Ian  9,   1912. 


The  nicety  with  which  both  the  newspaper  or 
magazine  and  the  dynamo  or  generator  conform  to 
the  five  essentials  of  ]irofitabIe  iniblicity,  as  already  dc- 
\eloped,  is  most  remarkaljle.  The  elcctromotixe  force 
of  a  generator  \aries  with  the  jjroduct  of  field  intensity, 
fre(|uencv  of  rotation  and  number  and  arrangement 
of  conductors,  and  is  entirely  dependent  upt)n  the  force 
of  its  ])rime  mover.  The  publicity  force  of  a  maga- 
zine likewise  depends  upon  the  intensity  of  its  field 
of  circulation,  frequency  of  issue  and  extent  and  num- 
ber of  subscribers,  and  also  upon  the  force  of  the  ad- 
vertiser's copy. 

Time  does  not  permit  the  elaboration  of  more  than 
one  other  of  the  surprising  features  of  the  likeness 
between  publicity  and  electricity,  .\nalogv  is  a  pow- 
erful tool  if  used  with  care,  but  it  should  be  remem- 
bered that  a  comparison  is  a  concession,  usually  given 
to  supply  a  lack  of  technical  knowledge  and  is  to  that 
extent  misleading.  .\naIogy  is  an  aid  to  understand- 
ing but  not  a  sul)stitute  for  it.  Electricity  is  trans- 
mitte<l  at  high  vt>ltage  through  long  transmission  lines 
and  distributed  at  lower  voltages  to  the  ultimate  con- 
sumer. In  journalism  the  technical  journal  corresi)onds 
to  the  high  tension  transmission  line  and  the  news- 
])apers  and  popular  magazines  to  the  distributing  sys- 
tem. .\s  the  constitution  states,  this  the  l^lectrical 
Development  League  has  been  formed  to  "educate 
consumers  in  the  ajiplication  of  electric  current  to 
their  needs"  wc  should  adopt  the  most  efficient  means 
thereof,  that  of  newspaper  advertising. 

Some  of  you  who  have  tried  it  say  that  advertising 
does  not  ])ay.  Why?  If  in  a  San  I'rancisco  newspaper 
there  can  be  no  question  of  quantity  of  circulation  or 
e\en  of  (piality  for  every  newspaper  reader  is  or  should 
be  an  electricity  user.  Many  of  you  have  i^sed  large 
space  and  the  distribution  is  throughout  the  territory 
in  which  you  sell.  So  of  our  five  essentials  for  profit- 
able publicity  there  remain  only  the  factors  of  fre- 
c|uencv  and  forcefulness.  Your  advertising  has  been 
spasmodic,  infrequent,  and  some  of  your  copy  has 
lacked  force. 

This  organization  has  the  means  and  the  talent 
to  ol)\iate  these  mistakes  and  to  conduct  a  great  cam- 
paign of  pid)lic  education  about  the  manifold  advan- 
tages of  electricity.  When  Mr.  Philip  Dodd  was  here 
he  told  of  the  success  of  the  "I'eoples  l''lectrical  Page" 
at  Cleveland  and  the  other  large  Eastern  cities.  Why 
should  we  not  adopt  a  similar  plan.  This  page  is  made 
up  of  arKertisements  of  electrical  concerns  and  popular 
reading  matter  devoted  exclusively  to  interesting 
items  about  electricity.  The  reading  matter  is  finan- 
cially supjxirted  by  the  small  disijlay  advertisements 
of  the  local  contractors,  sujiplv  dealers,  manufacturers 
and  electric  companies. 

As  a  starter  your  committee  suggests  that  you  use 
a  page  in  one  or  two  of  the  San  Erancisco  newspapers 
once  a  week.  I'.y  contracting  for  this  large  space  to 
be  used  in  the  course  of  a  year  the  members  of  the 
league  can  get  a  lower  rate  than  if  they  signed  indi- 
\idual  contracts.  .\  small  advertiser  also  gets  pro- 
Ijortionately  more  for  his  money. 

The  details  of  the  advertising  contracts  will  be 
handled  bv  the  advertising  dei)artnu'nt  of  each  jjaper, 
so  that  the  Publicity  Committee  will  have  nothing  to 
do  with  the  soliciting,  billing,  copy  preparation,  etc.. 
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but  will  merely  supervise  or  furnish  the  reading'  mat- 
ter. This  must  he  worded  so  as  to  api)eal  to  the  house- 
wife and  possible  user  of  electricity  and  upon  its  excel- 
lence depends  the  success  of  the  page.  To  put  the  av- 
erage reader  in  a  receptive  frame  of  mind  and  make  him 
familiar  with  electricity  it  must  be  newsy  and  readable, 
free  from  technicalities  and  imbued  with  human  in- 
terest. 

Thus  it  is  possible  to  create  confidence  in  the  cen- 
tral staticjn,  induce  interest  in  the  electrical  wiring 
of  the  home,  develop  desire  for  electrical  conveniences 
and  bring  buyers  to  all  of  you. 


PINCHOT  OPPOSES  PIPE  LINE. 

Gifford  Pinchot,  former  chief  forester,  and  president 
of  the  Xational  Conservation  Association,  is  urging 
the  defeat  in  Congress  of  a  bill  introduced  by  Repre- 
sentati\c  Raker  of  California,  granting  a  water  pipe 
line  rigin  of  way  througii  the  .Mono  national  forest  to 
the  Hydroelectric  Company  of  California. 

Mr.  Pinchot  declares  that  while  the  money  vahie  in- 
\olved  is  insignilicani,  the  bill  is  dangerous  as  "direct- 
ly in  the  interest  of  water  power  grabbers,"  and  would 
establish  the  right  of  water  i)owcr  com|)anies  generally 
to  use  national  forest  lands  in  spite  of  the  government 
and  the  courts. 

Without  government  permission.  Mr.  Pinchot 
says,  the  company  dug  a  ditch  and  began  a  water  pipe 
line  3S00  feet  long  through  the  Mono  forest,  and  work 
was  stopped  by  a  government  injunction. 

The  company  then  ajiplied  to  the  Department  of 
Agriculture  for  a  permit  to  lay  the  line,  and  the  depart- 
ment i)erniitted  the  work  to  go  forward  while  the  terms 
of  the  permit  were  being  prepared.  One  of  the  stip- 
ulations was  that  the  comi)any  pa}'  '$f,7^  a  year  f<>r  the 
use  of  the  right  of  way  and  that  the  permit  would  be 
revocable.  The  company  rcfusecl  to  agree  to  the  stip- 
ulation and  the  teiuporary  periuission  was  revoked. 

In  reply  to  Pinchot's  statement.  Representative 
Raker  declares  that  his  bill  for  the  relief  of  the  Hydro- 
electric Comi^any  "is  not  in  the  interest  of  the  water- 
power  grabbers."  "The  purpose  of  the  bill  and  its  only 
eflfcct  will  be  to  dear  away  any  legal  doubt  as  to  the 
coni]>any's  right  to  the  continued  maintenance  of  its 
pipe  lines." 

Raker  denied  that  there  had  been  any  haste  or 
concealment  in  the  legislation,  which  has  been  pend- 
ing six  luonths.  The  company,  he  asserts,  has  been 
generating  electric  [lower  for  its  own  uses  in  mining 
and  for  the  towns  of  Bodie.  Aurora,  Lucky  Boy  and 
Wonder  for  illuminating  ]>ur]ioses. 

"The  company's  |)i])e  line  crosses  land  claiiued 
under  mining  laws  over  which  a  forest  reserve  has 
been  extended  from  an  original  forest  ten  miles  away. 
The  lands  are  admittedly  incapable  of  forestation." 

The  easement  for  the  line  is  claimed  under  mining 
laws,  and  under  the  act  granting  rights  of  way  across 
forest  reserves  for  mining  and  municipal  purposes. 


SOUTH  AMERICAN  OIL  DEVELOPMENT. 

A  company  capitalized  at  S330,000  has  been  >n- 
ganized  to  develop  the  oil  fields  in  the  vicinitv  of 
Punta  Arenas,  in  the  extreme  southern  part  of  Chile 
and  American  boring  machinery  is  arriving  for  tlie  oil 
fields   south  of  Conccpcion. 


HINTS  ON  METER  INSTALLATION. 

A  paper  dcli\ercd  by  R.  E.  riialchcr  lieforc  the 
Sjxikane  meeting  of  the  Northwest  Electric  Light  iH: 
Power  Association  contains  some  valuable  jiointcrs  on 
meter  installation. 

The  exercise  of  great  care  in  the  installation  of 
meters  has  much  to  do  with  their  accuracy.  It  is  sel- 
dom good  policy  to  install  meters  of  a  cajiacity  e(|ua! 
to  the  full  connected  load,  especially  for  lighting  loads. 
Meters  are  all  rated  so  that  they  will  carry  a  50  per 


1-ic.  1.    Mktkk  Srm.Nc;  I!oaku 
A — Screw  1  look  and  Knob. 
13 — No.  4  Screen  Door  Spring. 
C — No.  2  Screen  Door  Spring. 
D — Snpporting  Knob. 
E— l"xl2".\12"  Spruce. 
F— 2"x4". 

cent  overload  for  several  hours  a  day  without  injury. 
It  is  only  in  exceptional  cases,  such  as  saloons,  cafes 
and  one-floor  stores,  that  the  full  connected  load  is  on 
at  one  time.  .V  meter  on  a  large  office  building  or 
hotel,  when  installed  of  a  ca])acity  e<|ual  to  the  con- 
nected load,  will  under-register  on  the  long  hour  hall 
lighting.  The  max-load  on  such  installation  is  seldom 
burned  for  more  than  an  hour  per  day,  so  that  a  meter 
with  a  ca])acity  of  60  per  cent  of  the  max-load  will 
carry  it  safely  and  will  give  a  better  registration  during 
otT-i)eak  hours.  In  residences  there  will  seldom  be 
in  use  at  one  time  more  than  30  per  cent  of  tlie  con- 
nected load,  and  they  should  be  metered  accordingly, 
exce])t  that  nothing  smaller  than  5-ami)cre  meters  are 
reconuuended.  It  is  belter  to  occasionally  burn  out 
a  meter  due  to  over-load  than  to  ovcr-nieter. 

Quite  frequently  there  will  l)e  no  place  in  a  i)uild- 
ing  which  will  be  free  from  vibration.  esi)ecially  in  the 
case  of  motor  installations.  .\s  vii)ratinn  tends  to  has- 
ten the  destruction  of  the  jewel,  and,  in  conimulator 
meters,  causes  excessive  sparking  at  the  brushes,  l)oth 
of  which  cause  the  meter  to  slow  down  very  rapidly, 
it  is  essential  that  a  location  be  jjrovided  which  is  free 
from  vibration.  In  such  cases,  the  meter  shoidd  be  m- 
stalled  in  a  box  on  the  pole  or  on  a  springboard.  A 
convenient    and    inexpensive   springhi  >ar(l   is   shown   in 

Fig.  1. 

The  latter  ty])e  of  d.c.  meters  are  affected  consid- 
erably by  external  fields,  and  it  is  therefore  essentials 
that  thev  be  located  as  far  as  i)ossiblc  from  wires  cai^ry- 
ing  hea\  v  currents.  This  effect  become-  more  notice- 
able as  the  size  of  the  meter  increases,  the  larger  sizes 
being  affected  bv  the  position  of  the  lead  in  wires  if 
thev  are  not  brought   in   properly. 
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Since  the  agitation  over  the  violations  of  the  Sher- 
man anti-trust  law  lias  taken  place,  the  mention  of  the 
word  "rebate"  seems  in  the  eyes  of 

Canal  Rebates         '^"^  ?^""''^'   1""^^^°  P"""'??*   '"" 
l)ressions  of  holy  horror.     Uncon- 

scionsly    this    feeling   is    shown    in 

PUBLISHED  WEEKLY  BY  THE  '''^'   Consideration   of  affairs   pertaining   to   the   traffic 

,__      .      .       1    o    1  1*  1  •  r-'  conditions  for  the  Panama  Canal. 

1  echmCal    r  Ubhshing   Company  The  daily  press  is  filled  with  discussions  of  canal 

D   I.    D   11       c     IT  rates,  ship  subsidies  and  all  other  items  of  burnins:  in- 

Kialto  Building,  oan  rrancisco  t         •   >        , 

tercst  connected  with  the  early  openmg  of  the  great 

E,  B.  Strong.  President  and  General  Manager  ;„f„,.  .^^„-,„    ^^^:„,i        t?       „     •„    «u       i      i.    x  i 

.vH.  HALLOR..N.  V.  P.  andMana>:in«Edi.or  inter-ocean  projcct.     Even   in   the  last  few  days  an- 

roberts.wley.  Treasurer  and  Editor  in  Chief  nounccment  has  been  made  that  the  Spreckels  inter- 

c.  L.  Cory.  Secretary  and  Special  Contributor  gsts  in  San  Francisco  are  seriously  Considering  resum- 

A.  M.  Hunt.  Director  and  Special  Contributor  •  .1        ^  n       -i-  rr  .  ,•         ■  V  .   . 

.  ing  the  trans-Pacihc  traffic  to  Australia  abandoned  by 

On  Library  Cnrs  of  all  Southern  Pacific  Trains.  them  SOmC  time  back. 

1=^^=^=^^=^=^=^^=^^^^=^==:^^^^==  .\iiierican  sentiment  is  undoubtedly  overwhelmingly 

TERMS  OF  SUBSCRIPTION  in  favor  of  giving  our  ships  the  best  of  it  as  opposed 

United  States.  Cuba  and  Mexico per  year.  $2.50  to  tliose  of  foreign  charter.     Yet  if  the  mention  of  the 

Dominion  of  Canada  "     3.50  .^.pr,]  'Yebate"  is  made  during  the  discussion,  the  nasal 

Other  Foreiirn  Countries  Within  the  rostal  Union 5.00  •  r     i  • 

Single  Copies.  Current  Month each      .25  protnisions  of  thc  listeners  bccome  at  once  upwardly 

NOTICE  TO  .ADVERTISERS  extended  as  if  another  whale  ha.l  been  blown  ashore  at 

Changes  of  advertisine  copy  should  reach  this  office  ten  dav»  in  admnce  oj  -^■i"ia  -^jonica  and  those  present  had  bccn  ten  days  late 

date  q/ i»tuf.      New  advertisements  will  be  accepted  up  to  noon  of  Monday  dated  in    viewing    it. 

Saturday  of  the  same  wcelt.    Where  proof  is  to  be  returned  for  approval.  Eastern  r>      il  •  "-i^i       n       ■  c      i^- 

advertisers  should  mail  copy  at  least  thirty  days  in  advance  of  dale  of  issue.  • 'C  tlllS  as  it  may.       i  he   1  acific  C  OaSt  Sentiment  de- 

-  mands  that  there  be  free  tolls  for  our  inter  coast  ships 

Entered   as   second  class    matter  at  Ihe  San   Francisco  Post  Office    as   "The  whothor  it   ho  cnllprl  "r/^Kafp"  nr  nr,t 

Electrical  Journal."  July  Ib^S,  w  Ml.  iii(.r  11    [)L  cailt  (1      rCDate      Or  not. 

Entry  changed  to  "The  Journal  of  Electricity."  September.  1895. 
Entry  changed  to  "The  Journal  of  Electricity.  Power  and  Gas  "   ."^UKust  15.  1899. 

Entry  changed  May  1.  1906.  to  "The  Journal  of  Electricity.  Power  and  Gas."  The     Constant     CcllOCS     of     COUrt     decisioilS     relative     tO 
W«eMy.  .  f.         .  f. 

interpretations  of  specifications  forces  upon  us  all  the 

rouNOEo  iBBT  AS  THE  conviction    that    an    essential    ele- 

PACIFIC   LUMBERMAN.   CONTRACTOR   AND   ELECTRICIAN  ..      ■         I        l    '  r 

^,  nient    is    lacking    in    many    of   our 

Clearness  i  ^  •  ■         • 

rnNTFMT<J  documents     covering     engineering 

v,\jn  I  ci-N  1  o  contracts,    and    that    this    lacking 

Electric  Motors  for  Oil  Well  Service 25  element  is  clearness.       Few  of  our  engineers  are  capa- 

By  S.  G.  Cassaway.  ble  of  writing  a  clear,  one-meaning  specification,  and 

Public  Service  27  often  in  desperation  the  lawyer  with  his  automatically 

By  A.  II-  Ballard.  o\\ci\  tongue  is  invited  in  to  express  in  no  uncertain 

Chilean  E.xports  28  ^'^'''"^'  '^  possible,   the   meaning  desired.       When   the 

„,     '    .  .',■,      ,.',''• ^  tlocument  is  complete,  and  those  of  us  of  average  intel- 

Thc    Minidoka   I'edcral    Troject 28  i,„„„  ,      „     i  ^        i      ■    i  •.  ? 

ligence   endeavor   to   decipher   its   true   meaning,   the 

Low  Electric  Kates  in  Manitoba's  Qipital 30  impression  left  upon  our  mind  when  the  task  is  finally 

Chilean   Immigrants    30  finished  is  that  of  a  terrific  but  mis-spent  blasting  in 

The  Indicator  Card  31  an    underground    working.        We   enter   in,   candle   in 

By  Robert  Sibley.  hand,   to   examine   the   result,   but    when    through   the 

Water  Powc-  Development   ".   .   .  H  nuuky   air   wc   peer  at   tho    side    walls,    wc    find    the 

Voltages  and   Frequencies    35  '"""'f ''-''^^'e  ^^iH  ui.pierced.  its  treasurc-laden  rock  still 

un  fathomed. 

To   Prevent  Theft  of  Current 35  Often  times  lack  of  clearness  can  be  avoided  bv 

Cold  Weather  Damage  at  Portland 35  the  engineer  himself  paying  attention  to  the  most  ele- 

Fisher  on   Water   Powers    35  meiitary  rules  of  comiiosition.       In  the  first  place  the 

Publicitx  and  Electricity 36  engineer  should  study  not  what  effect  his  own  words 

B\  4   H  Hallnran  produce  upon  himself,  but   after  forming  in   his  own 

Pinchot   Opposes    Pipe   Line. ..."  37  '"'"^''  '^^^\  P'^V""^  "^  ^''^,  thoughts  he  desires  to  rep- 

^.  ■"  resent,  he  should  stop  and  analyze  the  effect  his  few 

Hmts  on  Meter  Installation  37  chosen  words  will  produce  on  the  other  party  to  the 

Editorial   3^  contract. 

(n"a1-nl^s''^'*'^'  Above  everything  else  simple  one-meaning  words 

Definite  Irrigation  Costs.  should  be  uscd.      Two  common  faults  arise  in  the  ini- 

Personals    39  proper  use  of  words — either  they  are  vague  and  ani- 

Eleetrical   Developtrent  League  w  '^'g"°"s  in  their  meaning,  or  else  so  ob.scure  as  not 

Electrical  Contractors'  Notes      ".g  *°  "'^^"  anything  at  all.       Vagueness  usually  arises 

Industri.  1  *''°"''   ^   cloudy   idea    in   the   engineer's   own   thoughts 

>-^^^.    ,;     ■ "^  as    to    the    meaning    of    the    particular    word,    while 
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tlien,  the  engineer  should  avoid  usinc^  any  word  havintj 
more  than  one  interpretation.  If  it  is  absolutely 
necessary  to  use  such  a  word  it  should  he  done  in 
such  a  way  a.s  to  convey  hut  one  ])ossible  construction. 

Dhscurity,  on  the  other  hand,  is  the  fault,  pure 
and  simple,  of  the  supposed  master  mind  drawing  up 
the  specification.  With  no  definite,  specific  idea  in 
view  how  can  we  convey  a  definite,  specific  one-mean- 
ing idea  to  another?  Where  a  perfectly  soldered 
union  is  desired  between  two  wires,  we  sand-paper  off 
the  connectors  until  nothing  but  bright  polished  ma- 
terial glistens  before  our  eyes.  Then  we  apply  the 
solder.  What  visions  of  pure,  unadulterated,  one- 
meaning  specifications  would  result  if  the  engineer, 
when  laying  the  basis  for  a  binding  contract  or  per- 
forming the  mechanical  process  of  linking  ideas  to- 
gether, first  polished  up  the  mental  tissue  within. 

The  master  mind  should  weigh  with  delicacy  the 
definite,  one-meaning  words  to  bind  the  contract.  I'.y 
cutting  out  a  superlative  word  here,  an  ambiguous 
clause  there,  opening  up  a  clearer  meaning  with  this 
new  word,  strengthening  the  entire  fabrication  by 
applying  simple  rules  of  unity  and  coherence,  the 
master  min<l  of  the  engineer,  with  these  many-fingered 
mechanisms  should  convey  an  even,  clear  flow  of  ex- 
pression with  the  case  with  which  the  governor  of  a 
power  installation  maintains  its  steady  load. 


Irrigtion 
Costs 


Our  Western  arid  empire,  like  the  mummy,  has 
passed  through  five  thousand  years  without  a  smile. 
_    -.   .  Rut    now    the    rapid   advance    and 

'  investigation    of    reclamation    pro- 

jects in  the  West  have  certainly 
caused  many  to  marvel  at  the  pos- 
sibilities of  this  substantial  asset  of  our  country.  The 
engineer  after  months  of  deep  study  has  become  con- 
vinced and  the  investor,  after  periods  of  trial  and  inves 
ligation,  has  proved  to  himself  the  wholesome  nature 
of  such  investments. 

The  first  thing  that  impresses  a  new-comer,  a< 
he  spins  his  way  across  the  continent  through  miles  of 
howling  waste,  is  the  apparent  worthlessness  of  this 
country  "which  God  forgot."  When,  however,  the 
swiftly  moving  overland  limited  speeds  its  way  into  a 
district  made  to  blossom  with  scientific  irrigation,  how 
soon  his  ideas  are  changed  and  his  conxiction  formu- 
lated. Upon  inijuiry  he  finds  that  the  arid  lands  can 
be  purchased  for  from  $2  to  $10  an  acre,  while  those 
under  irrigation  can  not  be  ])urchased  for  less  tha:; 
$150  an  acre,  and  may  even,  untler  extreme  conditions, 
necessitate  cold  cash  to  the  amount  of  $4300  per  acre 
to  tempt  the  owner.  Such  conditions  as  these  can;-'- 
serious-minded  men  to  reflect  and  ruminate  upon  what 
it  all  means.  In  the  W^est  acreages  by  the  million- 
are  to  be  found  of  this  arid  nature,  awaiting  but  tlu 
scientific  application  of  water  to  make  them  equal)} 
prosperous  as  the  most  productive  yet  reclaimed. 

Seeing  these  apparently  divergent  valuations,  rep 
resenting  say  $10  an  acre  on  the  one  hand  and  $1000 
on  the  other,  has  led  the  "wild-catter"  to  occasinnallv 
put  one  over  on  the  public.  Projects,  unsound  for 
the  investor  and  impossible  from  an  engineeriiu; 
standpoint,  have  at  times  been   lauded  to  the   skic.-. 


and  the  hard-working  Easterner  inveighled  into  ruth- 
lessly investing  his  money.  The  thousands  of  happy 
and  pros])erous  settlers,  however,  testify  with  their 
merry  voices  re-echoing  on  the  cool  snappy  morning 
air,  the  deep  meaning  it  all  has  for  the  upbuilding  of 
our  natural  wealth.  The  idea  of  reclamation  as  a 
whole  is  substantial,  is  profitable,  is  working  out  untold 
IKissibilities  for  the  commercial  wealth  and  prosperity 
of  our  nation. 

It  has  been  hard  in  the  past  to  get  definite  data, 
definite  proof  by  actual  test,  of  costs  pertaining  to 
scientific  reclamation.  Engineers  have  estimated  and 
unseen  factors  have  arisen  necessitating  in  the  majority 
of  cases,  an  outlay  of  cash  often  double  that  which  was 
rci)orted  upon.  The  consequence  has  been  that  the 
confidence  of  many  has  been  shattered  in  such  pro- 
jects as  these. 

Elsewhere  in  these  columns  will  be  found,  how- 
ever, the  costs,  not  only  of  installation,  but  actual 
operation  of  a  project  covering  48,000  acres  of  arid 
land.  This  i)roject  represents  the  class  of  pmljlcms 
before  the  reclamation  engineer  of  the  future.  i'lic 
combination  of  gravity  systems  of  irrigation  in  the 
West  has  practically  been  exhausted.  Utilization  of 
our  numerous  water  powers  is  the  solution  of  the 
p.'oblem  for  the  future. 

A  few  j'ears  back  pumping  water  66  feet  to  irri- 
gate 48,000  acres  of  land  would  have  been  regarded  as 
grossly  impracticable.  The  remarkable  thing  about 
this  government  project  known  as  the  Minidoka,  is  tho 
several  unusual  features.  In  the  first  place,  it  has 
been  found  that  during  the  past  year  the  actual  cost 
of  energy,  including  depreciation,  amounted  to  only 
a  trifle  over  a  quarter  of  a  cent  per  kilowatt-hour. 
I^utting  this  project  on  the  basis  of  a  private  enter- 
prise, interest,  taxes  and  profit  would  necessitate  say 
10  per  cent  on  the  investment.  On  this  basis  power 
could  be  had  at  the  remarkably  low  figure  of  only  .6 
cent  per  kilowatt-hour. 

Considering  it  from  the  other  standpoint  for  a  min- 
ute, namely  that  of  a  project  creating  natural  wealth 
for  our  country,  we  find  that  a.n  outlay  of  but  $10  |)cr 
acre  has  been  necessary  to  reclaim  this  48,000  acres  of 
land,  thereby  making  its  value  per  acre  enormously 
above  the  actual  outlay  necessitated.  .Again  the  cost 
per  acre  of  supplying  this  pumped  water  for  irrigation 
amounts  to  but  $1.40  per  acre,  including  de])reciation. 
Assuming  this  again  as  a  private  enterprise,  returning 
to  the  in\estor  10  i)er  cent  on  the  investment,  the 
cost  per  acre  per  year  to  supply  the  water  totals  u\)  but 
.$.^.30.  AMicn  we  consider  such  remarkable  facts  as 
these,  no  longer  can  we  wonder  where  the  enormous 
outlay  of  power  will  be  diverted  in  the  future,  and 
question  ourselves  as  to  whether  the  financial  return 
will  be  sufficient  to  warrant  the  investor  for  his  outlay. 

Manv  look  upon  an  investment  in  agricultural 
lands  in  the  west,  not  as  a  money-making  proposition, 
but  one  affording. pleasure  and  enjoyment.  In  a  word 
a  place  where  rest,  quiet  and  health  may  be  acquired 
if  not  riches.  The  final  value  of  all  lands  in  general 
must  be,  however,  such  a  value  as  the  annual  net  return 
from  these  lands  would  represent  as  a  reasonable  rate 
of  interest  upon  this  value. 
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Chas.  C.  Moore  is  at  Washington,  1).  C. 

Frank  H.  Kierulff,  Jr.,  of  Los  Angeles,  was  at  San  Fran- 
cisco during  the  past  week. 

W.  D.  Barkhuff,  district  engineer  of  Seattle,  has  been  ap- 
pointed city  engineer  at  Everett,  Wash. 

F.  15.  Gleason,  manager  of  the  Western  Electric  Company's 
San    Francisco   branch,   is  at   Los   .\ngeles, 

E.  n.  Strong  and  Robert  Sibley,  of  the  Journal  of  Elec- 
tricity, Power  and  Gas,  were  at  Ix)s  Angeles  this  week. 

C.  A.  Tiipper  is  again  at  the  Milwaukee  works  of  the 
Allis-Chalmers  Company,  where  he  is  doing  some  special 
work. 

W.  H.  Lewis,  of  the  Western  Electric  Company's  Pacific 
Coast  sales  force,  is  visiting  the  various  Eastern  factories  of 
the  company. 

Henry  .1.  lliiide,  vice-president  and  general  manager  of 
the  Toledo  Machine  &  Tool  Company,  of  Toledo,  Ohio,  is  at 
San    Francisco. 

J.  C.  Kirkpatrick,  president  of  the  National  Pole  Company, 
of  Escanaba,  Mich.,  is  at  San  Francisco  on  a  visit  of  the 
Pacific   Coist. 

R.  D.  Holabird,  president  of  the  HolabirdReynolds  Com- 
piiny,  is  visiting  his  Seattle  branch  house,  and  will  spend  two 
v.eeks  in  the  Northwest. 

E.  V.  Smith,  of  the  Ecdes  &  Smith  Company,  who  recently 
returned  from  an  Eastern  trip,  is  visiting  the  Portland  branch 
of  this  railway  supply  hcuse. 

G.  L.  Parker,  of  the  United  States  Geological  Survey,  is 
investigating  all  streams  of  the  Cascades  with  a  view  of  se- 
curing data  on  water  power. 

Frederick  S.  Myrtle,  a  well-known  newspaper  writer,  has 
been  appointed  director  of  publicity  for  the  Pacific  Gas  & 
Electric    Company,   at    San    Francisco. 

Charles  S.  Lee,  who  was  formerly  connected  with  the 
hydrographic  department  of  the  Los  .Angeles  Aqueduct  proj- 
ect is  now  in  their  power  department. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric  Com- 
pany, is  at  Los  Angeles  and  will  probably  visit  the  company's 
branch  house  in   Arizona  before  returning. 

C.  F.  Conn,  assistant  manager  of  J.  G.  White  &  Com- 
pany's Pacific  Coast  branch  office,  has  just  returned  to  San 
Francisco,  after  spending  several   weeks  at   New   York. 

Herbert  Fleishhacker,  one  of  the  vice-presidents  of  the 
Great  Western  Power  Company,  is  visiting  Klamath  Falls 
and  other  points  in  Central  Oregon,  where  he  has  investments. 

Uelos  A.  Chappell,  president  of  the  Southern  Sierras 
Power  Company,  which  is  constructing  a  power  transmission 
line  from  Uiihop  Creek  to  San  Bernardino,  is  at  San  Fran- 
cisco. 

T.  C.  Gregory,  president  of  the  Vallejo  and  Northern 
Electric  Railway,  has  been  visiting  Sacramento  and  Vallejo 
in  connection  with  the  bids  for  terminal  work  in  the  latter 
city,  which  have  just  been  opened  at  San  Francisco. 

A.  L.  Searles,  manager  of  the  rock  drill  dei)artment  of 
the  Fort  Wayne  Electric  Works,  of  the  General  Electric  Com- 
pany, is  at  Portland,  Oregon,  and  will  visit  the  Northwest 
before   his   return   to    Madison,    Wis. 

Harry  Woodward,  who  was  formerly  the  industrial  man 
with  the  City  Electric  Company,  is  now  division  manager  of 
the  Great  Western  Power  Company's  Ookland  Division,  which 
comprises  Alameda  and  Contra  Costa  counties. 

Thomas  Mirk,  of  the  firm  of  Hunt,  Mirk  &  Co..  is  in  Ore- 
gon on  engineering  business.  K.  G.  Dunn,  electrical  engineer 
with  the  same  firm,  is  at  San  Diego  in  connection  with  new 
work  that  is  being  started  for  the  San  Diego  Electric  Railwa.>' 
Company. 

F.  G.  Cottrell,  formerly  professor  of  physical  chemistry 
at   the    University   of  California,   and   now   an   expert    in    the 


employ  of  the  Federal  Bureau  of  Mines,  has  given  the 
Smithsonian  Institution  the  patent  rights  in  the  process  for  the 
electrical  precipitation  of  smelter  fume  which  bears  his  name. 

.lames  S.  Cain,  who  is  one  of  the  principal  sharehold- 
ers of  the  Pacific  Power  Company,  and  of  the  Southern 
Sierras  Power  Company,  is  at  San  PYancisco  from  Bodie, 
Cal.  -A  Southern  California  office  for  the  above  companies 
will  be  established  at  Fifth  and  Spring  streets,  Los  Angeles. 

W.  A.  Brackenridge,  formerly  of  the  Niagara  Falls  Power 
Company,  and  now  general  manager  of  the  Southern  Califor- 
nia Edison  Company  of  Los  Angeles,  is  at  San  Francisco  con- 
ferinR  with  representatives  of  the  Harris  Savings  Bank  and 
Trust  Company,  of  Chicago,  and  their  associates,  Harris, 
Forbes  &  Company,  of  New  York. 

John  Martin  is  in  the  East  on  business  connected  with 
the  early  construction  of  a  124-mile  natural  gas  pipe  line  from 
the  .Midway  field  to  Los  Angeles,  by  the  Midway  Gas  Com- 
pany, of  which  he  is  president,  and  Cyrus  Pierce,  secretary. 
It  is  announced  that  $600,000  worth  of  12-inch  wrought  iron 
pipe  has  just  been  i)urchased  from  the  National  Tube  Com- 
pany through  J.  G.  White  &  Company,  who  will  construct  the 
pipe   line. 

J.  H.  Wise,  assistant  general  manager  of  the  Pacific  Gas 
and  Electric  Company,  J.  P.  JoUyman,  electrical  engineer,  and 
H.  C.  Vensano,  civil  engineer,  have  returned  to  San  Francisci 
after  an  inspection  of  important  new  substation  work  in 
progress  at  Thorton  Station,  on  the  Western  Pacific,  between 
Sacramento  and  Stockton.  The  new  supply  and  distributing 
station,  with  a  capacity  of  20,000  kilowatts,  was  designed  by 
Vensano  for  stepping  down  60,000-volt  current  to  11.000  volts 
for  distribution  through  irrigation  districts.  More  than  2-' 
miles  of  high-tension  branch  line  has  been  constructed,  and 
many  miles  of  low-tension  distributing  lines  will  be  required 
in  the  new  territory. 


ELECTRICAL     DEVELOPMENT     LEAGUE. 

The  Electrical  Development  League  held  its  regular 
monthly  luncheon  at  Tait's,  San  Francisco,  on  January  !*,  with 
a  large  attendance  of  members  and  visitors.  Aniorvg  the  lat- 
ter were  Frank  B.  Kierulff  Jr.  of  Los  Angeles  and  Ray  U. 
Lillibridge  of  New  York  City,  as  well  as  several  representative.-) 
of  the  press.  Mr.  Lillibridge  and  Philip  Dodd  of  Cleveland 
were  elected  honorary  members  of  the  organization. 

Reports  of  progress  were  received  from  the  various  com- 
mittees and  a  paper  on  "Publicity  and  Electricity"  was  read 
by  A.  H.  Halloran.  W.  W.  Briggs,  chairman  of  the  entertain- 
ment committee,  announced  that  a  debate  would  be  held  at 
the  February  6th  meeting  on  the  question,  "Resolved,  That  the 
central  stations  should  sell  lamps."  The  place  of  this  meet- 
ing will  be  announced  later. 

ELECTRICAL   CONTRACTORS'   NOTES. 

Frank  Somcrs,  manager  of  the  Century  Electric  Company, 
of  San  Jose,  was  a  recent  San  Francisco  visitor. 

E.  B.  Bogle,  of  the  Bogle  Electric  Works,  of  San  Rafael, 
was  at  San  Francisco  during  the  past  week. 

H.  Jacobs,  an  electrical  contractor  of  Santa  Rosa,  is 
among  the  recent  arrivals  at  San   Francisco. 

•Although  the  number  of  building  contracts  filed  since 
the  first  of  the  year  has  not  been  large,  there  is  an  excellent 
outlook  for  building  work  that  will  carry  with  it  many  good 
electrical  wiring  contracts.  A  number  of  good  buildings 
are  coming  right  along. 

Hetty  Bros,  have  been  awarded  a  wiring  contract  for  a 
one-hundred-room  hotel  which  is  owned  by  the  George  Bur- 
nett Estate,  on  the  north  side  of  Market  street,  between  Mc- 
.\llister  street  and   Marshall  Square. 

J.  Bachman  has  been  awarded  a  wiring  contract  for  an 
apartment  house  on  the  corner  of  California  and  Webb  streets, 
at  $2079.  Several  other  local  contractors  figured  the  same 
job,  but  all  of  their  figures  were  above  $3000. 
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NEW    INVERTED   LUMINOUS   ARC   LAMPS 

OF     HIGH      ILLUMINATING 

EFFICIENCY. 

Seventy-six  inverted  luminous  arc  lamps 
of  a  new  type  were  turned  on  in  New  Haven 
on  tlie  evening  of  December  15th,  flooding 
Cliurch  and  Chapel  streets  with  white 
light  and  making  New  Haven,  a  city  with  a 
real    white    way. 

The  lamps  installed  at  New  Haven  are 
inverted  series  luminous  arc  lamps  com- 
bining high  illuminating  efficiency  with 
adaptability  to  ornamental  lighting  and  are 
manufactured  by  the  General  Electric  Com- 
pany, Schenectady,  N.  Y. 

The  lamp  casing  constitutes  the  capital  of 
the  supporting  post  or  column  and  is  so 
designed  that  by  releasing  a  latch  it  may 
be  lowered  to  give  free  access  to  the  lamp 
mechanism  as  readily  as  the  similar  opera- 
tion Is  accomplished  on  an  ordinary  arc 
lamp. 

Within  the  base  of  the  pole  an  absolute 
cutout  is  placed  so  that  the  trimmer  may 
disconnect  the  lamp  from  the  line  before 
starting   to   work   on   it. 

In  operation  and  design  the  mechanism  is 
essentially  the  same  as  that  of  the  standard 
mechanism  of  the  direct  current  series 
luminous  arc  lamp  of  which  more  than  7.'>.- 
000  are  now  in  operation.  The  arc  is  struck 
between  a  stationary  non-consumable  copper 
upper  electrode  and  a  movable  magnetite 
lower  electrode  burning  under  normal  up- 
draft  conditions.  .\  single  side  rod  supports 
and  carries  the  electrode,  fume  dome  and 
chimney. 

The  lamp  is  eipiipped  with  a  diffusing; 
globe  that  is  unique  in  design  in  that  it  is 
perfectly  filled  with  light  and  no  circular 
shadows  are  cast  upon  it  by  the  electrodes. 
The  globe  may  be  removed  without  disturb- 
ing the  alignment  of  the  electrodes.  .\ 
large  ash  pan  is  provided  which  is  easily 
removable.  By  using  the  new  specially 
designed  diffusing  opal  globe  which  fur- 
nishes a  beautiful  secondary  source  of  pearl 
white  light  of  high  efficiency  and  low  intrin- 
sic brilliancy,  it  is  possible  to  place  the 
lamps  at  the  extremely  low  height  of  14'^  i„ve.te.l  l.unun..u: 
feet  without  producing  a  glare.  Arc   L^imp. 


^^■-- 


hands  back  into  danger  before  the  operation  is  coiuiileted 
The  device  consists  of  an  oijerating  lever  normally  in- 
operative, although  free  to  move  downward.  This  lever  is 
made  operative  by  the  action  of  an  electric  retaining  mag- 
net through  a  circuit  closer  located  on  the  opposite  side 
of  the  press.  Consequently,  the  press  cannot  be  trii)ped  by 
the  operating  lever  unless  the  circuit  through  the  magnet  is 
first  closed  and  retained  closed  until  after  the  press  has 
been    tripped. 


I!fiiJ;iniln    Safety    I'rvkc-    Uu-    .--ilainpinK    r'ics.>;es. 

In  addition  to  the  protective  feature,  the  use  of  the  de- 
vice results  in  an  increased  output  of  work  where  it  is 
necessary  to  bring  the  hand  into  a  position  of  danger  for 
htmdling  individual  pieces.  The  operator-  knows  that  the 
|)rcss  cannot  trip  until  both  hands  are  removed.  The  in- 
creased confidence  thus  created  materially  increases  the 
number  of  operations  actually  i)erlorined,  with  a  correspund- 
ing  increase  in  the  amount  of  work  done. 

This  safety  device  can  easily  be  adapted  to  all  the 
standard  presses.  No  drilling  of  holes  Is  necessary.  The  mag- 
nets are  wound  for  110-voIt  direct  current,  but  can  be  used 
on  2L'0  volt  direct  circuits  by  use  of  suitable  resistance  in 
series,  or  be  equipped  for  a.c.  circuits.  For  demonstrating 
purposes  the  Benjamin  l':ieclric  Mfg.  Comoauy  will  furnish 
a  sample  on  thirty  days'  trial. 


THE  BENJAMIN  SAFETY  DEVICE  FOR  STAMPING 
PRESSES. 
The  Benjamin  Safety  Device  for  Stamping  Presses  is 
intended  to  protect  the  hands  of  the  operator  of  stamping 
presses,  by  necessitating  removal  of  both  hands  from  the 
point  of  danger  to  trip  the  press  before  the  ram  starts  in 
its  downward  direction.  The  release  of  either  hand  permits 
the  trip  to  return  to  its  normal  position,  thus  making  it 
impossible  for  the  press  to  repeat  unless  both  hands  are 
kept  on  the  levers  until  the  repeat  operation  is  begun,  in 
which   event  the  operator  would   not  have  time   to  get  his 


ELECTRICALLY    HEATED    SAMOVAR. 

It  is  conceded  by  all  drinkers  ol  tea,  that  it  is  best  pre- 
pared in  a  samovar,  which  is  to  the  preparation  of  lea  what 
the  percolator  is  to  the  preparation  of  coffee.  The  word 
samovar  is  of  Russian  origin  and  designates  the  metal  urn 
used  in  Russia  for  making  tea,  being  filled  with  water  which 
is  heated  by  charcoal  placed  in  a  pipe  with  chimney  at- 
tached, which   passes  through   the  urn. 

It  was  but  following  the  natural  trend  of  the  times  to 
substitute  an  electric  immersion  type  heater  tor  the  char- 
coal  and  chimney,  and   the   result  is   the  electrically   heated 

samovar. 

In  addition  to  making  the  best  quality  of  tea,  the  samovar 
also  possesses  an  additional  advanta.ge  it.  that  it  is  possil,le  by 
its  use  to  make  the  tea  on  the  table-just  where  it  is 
needed,  and   the   tea  therefore  can   be  served  at  the  desired 

temperature. 

The  out  lit  consists  of  a  stand,  urn.  spacing  nng.  tray 
and   cover,   all    formed    from    heavy   sheet   copper.     The    tea- 
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ball,  which  opens  to  receive  the  tea  and  which  hangs  from 
the  lowering  and  raising  chain,  is  of  perforated  and  tinned 
sheet  copper.  The  tea-urn  can  he  readily  removed  from 
the  stand  for  cleaning  as  it  Is  attached  thereto  with  a  three- 
point   bayonet  joint. 

The  heater  of  the  Westinghouse  cylindrical  immersion 
type  is  supplied.  Inasmuch  as  the  active  portion  of  this 
heater  is  wholly  submerged  in  the  liquid  in  the  tea-urn,  all 
of  the  heat  developed  in  the  heater  passes  into  the  liquid. 
It  is  due  to  this  feature  that  the  device  is  exceptionally  effi- 
cient and  economical.  The  heating  element  is  hermetically 
sealed  within  the  copper  jacket  of  the  heater  and  is  in  inti- 
mate  contact    with,    but    insulated    from,    the    walls    thereof. 


Electrically  Heated   Samover. 

The  construction  effectively  protects  against  oxidization  of 
the  heating  element.  The  heater  can  be  used  for  heating 
liquids  in  any  vessel  that  will  contain  it  and  is  sold  sepa- 
rately. A  silk-covered  cord,  a  control  switch  and  a  sepa- 
rable attachment  plug  are  furnished  as  a  part  of  each  heater. 

One  heat  only  has  been  arranged  for  in  the  tea  samovar. 
This  will  raise  water  in  the  urn  rapidly  to  the  boiling  tem- 
perature, at  which  tea  should  be  made  and  the  circuit  can 
then  be  disconnected. 

A  single  pole  telescopic  switch  that  is  always  cool  is 
inserted  in  the  cord,  conveniently  close  to  the  samovar,  by 
which  the  circuit  may  b^  opened  or  closed.  The  metal  parts 
may  be  finished  in  either  nickel  or  polished  copper,  while 
the  handles  have  a  rich  ebony  finish. 


DEVELOPMENT  OF  POWER  APPARATUS  DURING  1911 
BY  THE  WESTERN   ELECTRIC  COMPANY. 

During  the  past  year  the  line  of  Western  Electric  power 
apparatus  has  been  completed  so  that  practically  all  require- 
liients  are  now  met  with  standard  machines,  most  of  which 
are  carried  in  stock. 

Special  efforts  have  been  directed  towards  smaller 
machines,  many  of  which  are  used  in  household  applications 
on  sewing  machines,  vacuum  cleaners,  washing  machines, 
buffing  and  grinding  outfits,  etc. 

A  line  of  complete  lighting  and  power  equipments  is  now- 
offered  for  farm  and  country  homes,  including  generators, 
switchboards  and  storage  batteries.  These  are  comparatively 
simple  to  operate,  and  installations  in  various  places  have 
met  with  gratifying  success.  Switchboards  especially  adapted 
for  small  isolated  plants  have  been  brought  out  to  meet  all 
requirements. 

A  new  line  of  long-life,  enclosed  flaming  arc  lamps  nf 
fiom  ion  to  120  hours'  life  on  one  trim  has  been  developed 
and  represents  a  long  step  in  arc  lamp  design. 

In  the  Western  Electric  line  of  power  apparatus  are  now 
included  numerous  ratings  of  two  and  three  wire  engine  type 
direct-current  generators,  direct  current  belted  motors  and 
generators,   special   variable   speeij  motors,   elevator  motors. 


crane  and  hoisting  motors,  mill  type  motors,  steam  driven 
direct  connected  generating  sets,  gas  engine  generators, 
special  thirty-two  and  fifty-volt  generators,  electrolytic  gen- 
erators, engine-driven  alternators,  belt-driven  alternators, 
water-wheel  alternators,  single-phase  induction  motors,  single- 
phase  repulsion  motors,  squirrel  cage  induction  motors, 
phase-wound  induction  motors  with  both  external  and  internal 
controlling  resistances,  variable  speed  induction  motors,  mill 
type  induction  motors,  transformers,  motor  generators, 
exhaust  fans,  portable  electric  breast  drills,  sewing  machine 
motors,  grinding  and  buffing  motors,  printing  press  motors, 
motor-driven  pumps,  electric  hoists,  switchboards,  arc  lamps 
and  mercury  arc  rectifiers. 


CO-OPERATION    IN    THE    ELECTRICAL    INDUSTRY. 

T.  C.  Martin,  secretary  of  the  National  Electric  Light  As- 
sociation, in  a  recent  address  on  "Co-operation  in  the  Elec- 
trical Industry"  before  the  New  York  Jovian  Club,  empha- 
sized the  fact  that  the  central  stations  had  at  last  realized 
that  the  sale  of  electric  current  to  the  public  was  a  "commer- 
cial" industry,  and  though  while  the  big  men  of  the  industry 
realized  that  their  entire  business  depends  on  the  service 
which  they  give  to  the  public,  and  that  they  must  continue  to 
bend  their  energies  towards  more  efficient  service,  they  have 
been  spending  entirely  too  much  time  and  thought  on  the 
purely  technical  side  of  the  business  and  the  big  important 
factor  which  they  were  facing  and  must  face  was  the  fact 
that  they  were  public  service  corporations,  and  that  as  such 
their  existence  and  success  needed  closer  co-operation  di- 
rectly with  the  public.  To  achieve  this  co-operation  they  must 
not  only  adopt  policies  that  would  bring  them  into  closer 
touch  with  the  public,  but  must  in  every  way  co-operate  and 
get  in  closer  touch  with  the  contractors  and  jobbers  as  dis- 
tributors and  with  the  manufacturers  of  current  consuming 
devices,  etc.,  which  were  supplied  to  the  public,  and  by  this 
closer  co-operation  could  avail  themselves  of  the  increased 
crnfidence  which  would  come  from  such  co-operative  methods. 

He  mentioned  that  the  earnings  in  the  lighting,  heating 
and  power  companies  of  this  country  were  over  $3^5,000,000, 
and  that  the  public  would  pay  this  year  something  over 
?1, 800, 000,000  for  all  electrical  service,  thus  bringing  out  force- 
ably  the  fact  that  as  it  was  the  public  which  the  central  sta- 
tions must  depend  on  for  their  existence  and  success  and  even 
for  the  legislation  which  effected  them,  that  the  public  ser- 
vice corporations  must  have  the  support  of  the  public,  and 
must  be  in  the  confidence  of  the  public,  and  that  the  public 
must  be  in  theirs,  and  that  they  had  reached  that  stage  in  the 
industry  where  all  must  work  together  for  the  common  good. 

Mr.  Martin  suggested  that  there  must  be  some  way  in 
which  the  N.  E.  L.  A.  and  the  Sons  of  .love  oould  work  together 
for  the  benefit  of  the  industry  as  a  whole  and  that  possibly 
the  way  might  be  through  the  various  local  organizations  in 
the  different  parts  of  the  country,  taking  up  definite  practical 
lines  of  work  for  the  benefit  of  the  industry  in  the  city  in 
which  they  were  located.  He  spoke  of  the  harmony  which  the 
various  luncheon  clubs  engendered  among  their  members,  and 
of  the  possibilities  for  practical  co-operative  development  work 
which  this  harmony  made  possible. 

He  spoke  of  the  far-reaching  educational  work  which  the 
N.  E.  L.  A.  is  doing  along  general  lines,  along  educational  lines 
and  through  the  Commercial  Section,  along  commercial  lines, 
and  when  it  is  remembered  that  the  work  now  is  reaching  in 
an  educational  way  not  only  the  officers,  but  a  great  propor- 
tion of  the  employees  in  over  1000  of  the  lighting  companies, 
and  that  this  thousand  constituted  nearly  90  per  cent  of  the 
earning  power  of  the  lighting  companies  of  the  country, 
ho  showed  very  clearly  what  an  enormous  factor  the  asso- 
ciation is  to  the  industry  and  how  vital  and  important  its 
work  is. 

The  membership  of  the  N.  E.  L.  A.  is  growing— growing 
fast— and  as  the  work  grows  with  it,  it  increases  more  and 
more  the  efficiency  of  the  men  who  are  interested  in  its  effl- 
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ciency  both  as  concerning  the  electrical  industry  and  the 
efficiency  of  the  men  as  citizens.  Emphasizing  most  em- 
phatically that  it  was  as  citizens  of  the  community  that  the 
public  service  corporation  must  work  and  using  as  an  illus- 
tration a  statement  made  by  Mr.  Carnegie  some  years  ago, 
that  it  was  not  the  factory,  not  the  machinery,  not  the  smoke- 
stack, that  gave  the  service,  but  the  men  of  the  organization, 
and  that  were  he  to  lose  by  fire  or  in  any  other  way  his  vari- 
ous enormous  mills  and  factories,  the  loss  would  entail  but 
little  time  and  some  expense;  but  were  he  to  lose  the  men  of 
his  organization — the  support  and  personnel  of  these  organ 
izations — then  surely  would  the  entire  business  be  ruined. 

Altogether,  Mr.  Martin's  talk  was  one  of  the  strongest 
pleas  which  the  electrical  industry  has  ever  heard  for  co- 
operation— practical  aggressive  co-operation  which  would 
unite  central  station  companies,  contractors,  jobbers,  manu- 
facturers and  the  public  into  one  great  movement,  for  not 
only  the  development  of  the  electrical  industry,  but  for  the 
human  race. 


LIFTING   MAGNETS   FOR   HANDLING  PIPE. 

The  magnet  familiar  to  thu  majoriiy  is  of  the  large  size 

(43,  52  or  62  In.)   for  use  in  the  large  plant  for  handling  im 

niense  quantities  of  pig  iron,  etc.    It  is  usually  assumed  that 

a    magnet    cannot    be    employed    efficiently    in    the    small    or 


411^1.-,     lliUi 


i.l    uf    Steel    Pipe. 


l)les  sprinkler  fire  protective  systems  at  his  plant.  These 
parts  are  shipped  in  "knock-down"  form  to  be  set  up  by  con- 
struction gangs. 

In  the  illustration  (Fig.  1)  the  magnets  are  shown  unload- 
ing a  carload  of  steel  pipe,  the  trolley  track  extending  over 
the  railroad  spur.  Fi'om  the  cars  the  pipe  is  carried  by  the 
iiiagents  into  the  storage  house  (Kig.  2)  and  deposited  in  coni- 
l«irtments,  according  to  size,  %-inch  to  10-inch  pipe  being 
used.  The  crane  operator,  alone,  can  do  this  work  and  as  all  the 
transporting  is  done  from  overhead,  no  floor  space  is  needed 
for  trucking  and  there  is  no  interference  with  other  work. 
'I'he  magnets  operate  steadily  and  noiselessly,  accomplish- 
ing their  work  in  quick  time.  Sprinkler  equipments  ready  tor 
shipment  are  also  loaded  by  the  aid  of  the  magnets.  The 
current  taken  by  small  magnets  of  this  type  is  less  than  that 
required  by  the  household  electric  iron.  The  consumption  of 
current  for  each  of  the  18-iuch  magnets  used  in  this  plant  is 
1.9  amperes  at  220  volts. 


medium  sized  plant.  There  are,  however,  many  interesting 
uses  of  smaller  magnets  of  special  type.  Sheet  metal,  piping, 
etc.,  can  be  handled  by  magnets  of  proper  design. 

At  the  Chicago  plant  of  the  Rockwood  Sprinkler  Com- 
pany two  small  18-inch  Cutler-Hammer  magnets  have  been 
recently  installed  and  have  proven  a  valuable  part  of  the  well- 
equiped  plant.     The  Rockwood  Company  designs  and  assem- 


TRADE  NOTES. 
The  General  Electric  Company  has  sold  to  the  San  Diego 
Klectric  Railway  Company  twenty-four  G.  E.  203,  2-motor  car 
equipments,  with  K.  36-H  controllers,  and  24  straight-air 
brake  contractor  equipments.  Also  24  straight  air  brake 
equipments  and  24  slate  switch  panels  and  24  slate  relay 
panels.     Also  48  Form   D  luminous  arc  headlights. 

The  I'elton  Water  Wheel  Company  has  sold  to  the  Thou- 
sand Springs  Power  Company,  for  installation  at  the  plant 
near  Wendell,  Idaho,  two  1500-h.p.  Pelton-Francis  turbines, 
each  of  which  will  be  direct-connected  to  a  W'estinghouse 
generator  operating  at  600  r.p.m.  Pelton  oil-pressure  gov- 
ernors will  furnish  the  regulation.  A  peculiarity  of  this  in- 
stallation is  the  very  short  pipe  line,  which  is  less  than  300 
feel  in  length  and  42  inches  in  diameter,  conducting  water 
from  an  immense  spring  on  the  rock  ledge  direct  to  the  water 
wheels.  The  plant,  which  is  backed  by  Lafayette  Hanchett  of 
the  National  Copper  Bank  of  Salt  Lake  City,  will  feed  into  a 
transmission  line  that  supplies  electric  power  for  both  min- 
ing and  irrigation  purposes. 

The  Habirshaw  Wire  Company  have  just  completed  some 
submarine  cable  which  is  so  out  of  the  ordinary  a.s  to  be  of 
great  interest.  It  is  four  lengths — 800  feet  each — of  three  con- 
ductor 3.'»0,000  C.  M.  37  strands,  each  comiuctor  insulated  with 
13/64  in.  wall  of  30  per  cent  Para  compound,  taped,  the  three 
conductors  laid  up  in  clover  leaf  form  with  fillers,  tape,  11/64 
In.  rubber  jacket  of  30  per  cent  Para,  tape,  1/8  in.  lead,  jute 
bedding,  armored  with  38  No.  4  B.  W.  G.  galvanized  steel  wires 
and  covered  with  two  layers  of  jute  and  tar.  The  cable  is  to 
run  under  13,000  volts  working  pressure  and  was  tested  for 
25,000  volts  for  one-half  hour  between  conductors  and  con- 
ductors and  ground.  It  is  about  4  in.  in  diameter  and  the 
shipping  weight  of  each  length  of  800  ft.  is  about  nine  tons.  It 
was  made  for  the  New  York  Edison  Company  and  is  to  be  laiil 
under  the  Harlem  River. 


Musiiit   -Storing  Steel   Pii" 


NEW  CATALOGUES. 

An  attractive  little  folder  (No.  4213)  of  12  pages,  illus- 
trating and  describing  the  advantages  and  construction  of 
types  B,  F,  H  and  J  oil  circuit  breakers,  has  just  been  issued 
by  the  Westinghouse  Klectric  &  .Manufacturing  Company, 
East   Pittsburg,    Pa. 

Catalogue  No.  110  from  The  Tungstolier  Company,  of 
Connaught,  Ohio,  is  a  unique  and  effective  means  of  illustrat- 
ing the  construction  of  T  T  C  Tungstoliers.  These  fixtures 
are  made  up  of  interchangeable  parts,  so  that  any  style  or 
type  of  fixture  can  be  evolved.  This  feature  is  admirably 
shown  in  the  catalogue  by  an  ingenius  sectionalizing  method. 
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NEWS  NOTES 
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FINANCIAL. 
SEATTLE,  WASH.— R.  T.  Laftin,  district  manager  of  the 
properties  upon  Piiget  Sound  under  the  management  of  the 
Stone  &  Webster  Engineering  Association,  announces  that 
a  plan  has  been  prepanni  for  the  consolidation  of  a  number 
of  electric  properties  separately  operated  in  the  past  in  the 
Puget  Sound  district,  and  that  a  new  company,  namely,  Puget 
Sound  Traction,  I.,ight  &  Power  Company,  has  been  formed 
for  the  purpose  of  a(;iuiring  these  properties  and  enlarging 
their  usefulness.  The  properties  include:  The  Seattle  Electric 
C'(<mpany.  Pacific  Coast  Power  Company.  Seattle-Tacoma 
Power  Comi)any,  Whatcom  County  Railway  &  Light  Company, 
Puget  Soimd   Electric  Railway. 

RED  HLCFF,  CAL.— The  Oro  Water,  Light  and  Power 
Company,  operating  in  Mutte  County,  and  with  head  offices  in 
San  I<'rancisco,  has  purchased  the  interests  of  the  liulte  and 
T»>hama  Power  and  Irrigation  Company  and  the  Sierra  Irri- 
gation Company.  Neither  of  these  concerns  has  done  much 
development  work,  but  their  holdings  on  Mill  Creek  are  valu- 
able. The  Oro  Comi)any  has  been  operating  in  and  about  Oro- 
ville  for  many  years,  and  lately  has  been  preparing  to  erect 
additional  plants  and  extend  its  lines  to  Sacramento  and  on 
to  San  Erancisco  Bay.  A  large  generating  plant  on  Mill 
Creek  will  be  erected  at  once.  The  applications  made  to  the 
Federal  Government  for  rights  on  the  Government  lands  for 
the  two  concerns  that  have  been  purchased  will  be  pressed 
by  the  Oro  Conii)any,  as  the  new  company's  works  and  lines 
will  have  to  be  built  on  forest  reserve  lands  in  Butte  and 
Tehama   counties. 


INCORPORATIONS. 


EPHRAT.V.  WASH— Green  Valley  Telephone  Company. 
$r>000,  A.  Owen,  .1.  Pierce. 

SEATTLE,  WASH.— Kirkland-Redmond  Railway,  Light  & 
Power  Company,  $200,000.  by  B.  F.  Gerdon,  C.  A.  Eaton  and 
ethers. 

EUREKA,  CAL.— The  Eureka  Electric  and  Engineering 
Company,  $7.">,000,  shareu  $10  each,  subscribed  $r,0,  by  O.  F. 
Metz,  H.  L.  Morrison,  O.  L.  Berry,  E.  E.  and  E.  L.  Combs. 

LOS  ANGELES,  CAL.— International  Fuse  lighter  and 
Electric  Manufacturing  Company;  incorporators  H.  H.  Meurs, 
Joseph  Anchell,  D.  M.  Potter,  F.  Fette;  capital  stock,  $1  000,- 
000. 

BOISE  IDAHO.— Articles  of  incorporation  of  the  Idaho- 
Utah  Electric  Company  have  been  filed.  The  company  will 
provide  power  and  illumination  for  Preston  and  possibly  other 
towns  near  by. 

LOS  ANGELES,  CAL.— General  Operating  and  Construc- 
tion Company;  incori)Grators,  C.  S.  S.  Forney,  H.  B.  Landes. 
F.  E.  Miller  .).  L.  McCalley.  DeWitt  S.  Childers;  capital 
stock,  $.50,000. 

VANCOUVER.  B.  C— T'.e  Canadian  \Vestern  Light,  Heat, 
Oil.  Gas  &  Power  Company  of  Alberta,  a  $5,000,000  corpora- 
tion, has  been  floated  in  London  by  Eugene  Coste,  M.  E.  The 
company  will  serve  the  cities  of  Southwestern  Alberta. 

SAX  BERNARDINO,  CAL.— The  Needles  Gas  and  Elec- 
tric Company  has  organized  with  capital  stock  of  $100,000  to 
supply  the  town  of  Needles  with  gas  and  electricity.  The 
directors  are:  Henry  Torchiana,  B.  L.  Devol  and  A.  Mildreth 
of  Los  Angeles. 

RAYMOND,  WASH.— Articles  of  incorporation  have  been 
filed   with   the  secretary   of  state   for  a   company   which   will 


build  a  new  electric  line  between  here  and  South  Bend.  Capi- 
talization is  $200,000.  Trustees  are  .lay  D.  Crary,  .1.  B.  Bridges 
and  Theodore  B.   Bruner. 


ILLUMINATION. 
GRASS    VALLEV,    CAL.— The    Pacific    Gas    &    Electric 
Company    has    announced    its    intention,    long    talked    of,    of 
metering  the  city. 

DOWNEY.  CAL.-The  West  Coast  Light  &  Fuel  Company, 
organized  by  residents  of  Bellflower.  has  applied  for  a  gas 
franchise  at  Compoc  and  in  territory  east  of  that  town. 

.METROPOLIS.  NEV.— A  2r>  kw.,  2300  volt,  60  cycle,  a.c. 
generator,  driven  by  a  four  cylinder  four  cycle  gas  engine,  as 
furnished  by  the  General  Electric  Company,  has  just  been 
installed  here. 

AV-ALON,  CAL. — .\n  effort  is  being  made  by  property 
owners  to  induce  the  Freeholders'  Improvement  Association 
to  install  a  gas  plant  to  reiilace  the  gasoline  lamps,  on  account 
of  which  high  insurance  is  charged. 

LOS  ANGELES,  CAL.-The  Board  of  Public  Works 
awarded  a  contract  to  the  Los  Angeles  Gas  &  Electric  Com- 
pany at  $6.30  |)er  month  per  lamp  for  3200  lamps  in  use  and 
for  an  additional  500  lamps  to  be  installed  during  the  year. 

SACRAMENTO.  CAL.-The  bid  of  the  Pacific  Gas  & 
Electric  Company  for  lighting  the  city  has  been  accepted, 
which  means  the  city,  during  1912,  will  pay  $6  per  month 
for  ordinary  street  lights,  and  $4,40  per  month  for  electro- 
liers containing  five  lights  each, 

SA.\  JOSE,  CAL.—  A  franchise  for  the  installation  of 
pole  lines  for  electrical  power  distribution  has  been  granted 
the  Great  Western  Power  Company,  which  contemplates  com- 
peting in  the  local  field  with  the  Pacific  Gas  &  ElecVric  Com- 
pany with  its  Blue  Lake  system. 

YUBA  CITY,  CAL.— The  Live  Oak  and  Encinal  Light  & 
Power  Company,  which  for  several  years  has  been  supply- 
ing the  town  of  Live  Oak  and  vicinity  and  the  country  south 
of  town  as  far  as  Encinal,  has  passed  into  history,  and  the 
Pacific  Gas  &  Electric  Company  taken  control. 

STOCKTON.  CAL.— City  Engineer  Budd  has  recom- 
mended that  C.  L.  Cory,  an  electrical  engineer  of  San  Fran- 
cisco, be  retained  at  a  salary  of  $1000  to  serve  as  consulting 
engineer  in  the  designing  and  constructing  of  the  proposed 
municipal  electrolier  system  for  the  business  district.  Mr. 
Budd  stated  that  specifications  would  be  ready  by  the  first 
of    March. 

OAKLAND.  CAL.— Municipal  ownership  of  a  distributing 
system  for  street  lighting  is  contemplated  by  Commissioner  of 
Public  Health  and  Safety  F.  C.  Turner,  who  believes  that  the 
city  is  paying  too  great  a  price  at  the  present  time.  The 
lighting  bill  now  amounts  to  over  $140,000  per  annum.  City 
Electrician  George  Babcock  is  checking  up  the  cost  of  light- 
ing under  different  systems,  electroliers,  arc  lights  tung- 
stens and  gas  lighting  and  comparing  rates. 


TRANSPORTATION. 
SANTA  CLARA,  CAL.-The  Peninsular  Railroad  Companv 
has  asked  for  a  franchise  to  lay  a  railroad  track  over  certain 
streets  of  town. 

OAKLAND,  CAL.— A  oO-year  franchise  will  be  granted 
to  the  Oakland  Traction  Company  for  its  extension  along  Ar- 
lington road,  from  the  northern  boundary  of  Berkeley  to  the 
county  road. 
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SANTA    MONICA,    CAL.     Pacific    Eloctric    Railway    Com-  BAKERSFIELD,  CAL.— The  contract   tor  the  erection   of 

pany   is   replacing  ties  on   its  Uoublc   track   lines   throughout  i|,e  Pacific    Telephone    &    Telephone    Company's    three-story 

the  city  and  all  divisions.  tireproof  building,  on  20th  street  between  I  street  and  Ches- 

STOCKTON,  CAL.— The  Tidewater  &   Southern   Railway  '<"'    avenue,    has   been   awarded    to   Carl   Leonhardt,   the   Los 

Company,  now  building  a  line  between  Stockton  and  Turlock,  Angeles  contractor.       It  will  cost  $130,000. 

has  been  granted  a  franchise  to  enter  this  city  on  Scott  ave-  SAN    FRANCISCO,   CAL.— The   telephone   merger   propo- 

nue,  with  a  single  track.  sition  has  been  killed.     There  were  pending  before  the  board 

SAN  DIEGO,  CAL.— The  district   in  which  all  but  trolley  '^^'o  bills.     The  first  requested   the  two  companies   to  merge 

wires   must   be    laid    underground    has   been   extended    to    in-  =""'   save   the   Home   company   permission    to   sell   out.     The 

elude  Third,  Fourth  and  Sixth  streets,  from  B  to  H  and  was  second,    framed    by    the   law   deiJartment   of   the   Chamber   of 

mapped  out  for  the  year  of  1912.  Commerce,   left   out   the   request   and    merely   asked    permis- 

„,, ,,„     „..       ,,..  ,            .           ,           .          ,  -sion   for   the   merger  and   presribed   conditions   calculated    to 

WIllTTlER.   CAL.-W,th    a    vew    of    forcing   the    Pacific  ,„.„^^^^  ^^^  ^j^y^  .^^^^^^^^ 

Electric  company  to  put  double  tracks  on  West  Philadelphii 

street,  where  the  line  enters  the  city,  the  City  Council  has  in-  HUSUM,   WASH.— The   telephone   war   between   the   pro- 

striicted  that  the  matter  be  taken  up  immediately  with   Paul  l'"sed    Husuni   Telephone   Company,   recently   organized   here, 

Slioup,  general  manager  of  the  road.  '""^  "'«  White  Salmon  Valley  Telephone  Company,  in  opera- 

c»M    cDAXTr>io/^n     f>.i       D         .<■,,-...,•,        ,  lion  for  the  past  six  years,  has  reached  a  serious  stage.    The 

SAN    FRANCISCO,    CAL. — Report    of    United    Railroads;  ,.,  „„,   „„„„   ,,.,,         ...       .,         ,  ,.,.        ,.,,„. 

'       „  old  company  still  maintains  the  additional  toll  of  .")  cents  for 
luii               1910     Incrpiisc 

,.           ,                                                                            .           .         «.  switching,   while   the   members  of   the   newlv   organized   com- 

November   gross    $674,089     $C33.613     $40,47,  „,„y  ,.,,^^^  „^^,  ^„,,,.  ,.„^  ^^,„,  ,^  ,^,j,^  ^^,,j-  ,.^^^^  ^.„  ^^  ,.^. 

Kxpenses    {51.12,!       3;,0.4Go           6t.„  ^„gejj      j    Butcher,  a  representative  of  the  Pacific  Telephone 

November  net 322,901       283,153       39.808  .■   t  ,        ,   ,    r,                                   ■    ,  ,       ,    i.     •  ■ 

A.:  Telegraph  Company,  accompanied  by  .1.  Smithson,  manager 

MONTERFCY.    CAL.— An    electric    railway    is    to   be   built  of    the   White   Salmon    Valley   Telephone    Company,    recently 

from  Pacific  Grove,  to  Pebble  Beach.     A  clearing  of  the  right-  interviewed  subscribers  of  the  latter  company  in  the  vicinity 

of-way  through  the  17th  Mile  Reservation  from  Lake  Majela,  of  Husum  relative  to  whether  the  subscribers  preferred  to  keep 

the  end  of  the  Suiithern  Pacific  Railroad,  is  now  being  made  the  phones  with  the  additional  charges  or  lo  have  the  same 

The   electric   railway   is   to   be   built   by   the   Pacific    Improve-  removed  at  once.     Preferring  not  to  sign  up  for  a  limited  time. 

ment   Company.  some  60  instruments  were  ordered  out  by  the  subscril)ers  in 

SEATTLE.   WASH.-The  directors  of  the  Puget   Sound  '"^  '''''""-''  "'  "'"''""•  '''""■'^'''  '"'"''^'^"  '^"l  Olenwood. 

Electric  Company  have  passed  the  semi-annual  dividend  on  the 

preferred  stock  due  January   1.     President  Jacob   Furth  says  TRANSMISSION 

the  company  cannot  pay  the  dividend   because  of  inadequate  ^^,,„,  .  r.      , 

returns   from   pjtssenger  traffic  under  the  existing   fares,  pui  DOUGLAS.    ARIZ.     The    Douglas    Power    Company    will 

in  force  by  the  public  utilities  commission  of  the  State,  some  '"'"'"''"^  ""'*""  =*  ""'"^'"  '"'«  f'"""  "^^  '^""""'   ''''"'   '"■"•'«" 

months   ago  and   later  sustained   by   the   Supreme   Court  of  '"*:  "'""'■^  '"   ""^  "'"'^  f^"'   "^"">"^-     '^"^^   ■'"^'•«^'-  "''  '""^'"^ 

.. ,     I  I      .  utilities  in  Douglas  means  enlargement. 

DouT.   «N,.^    ^Dc^      n>u      o       .           „     .,.      ^  BREMERTON,     WASH.-The     Bremerton     &     Charleston 
PORTLAND.   ORE.— The  Southern   Pac  f  c  Company   ha-^  ,      ,  ,   „    i-     ,  „                 ,            ,        ,              ,           .,,,.., 
,.    .  ,           ,     ,,            ,    ,         ,.,              ,                     I      J    '  Lisht  &  Fuel  Company  have  jilaced  an  order  with  the  Stand- 
applied  for  a  double  track  franchise  at  Newberg  and  expects  ,   ,,    i               ,  ^^  , ,     ,, 

.'.                     ^      ^            ,         ,                                    fa        .1  cAitri  ^|.j    L'„jerj,|.o„nd   Cable  Company   tor  a  4-oanductor  2:!00-V())t 

within  a  year  to  have  electric  service   into  that   city.       The  ,         .            ui      .      i       i   •  ■    i    . 

^             „,        .                                                                         •'  submarine    cable    to    be    laid    between    the    powerhouse    and 

Oregon   Electric  seeks  a  single  track  franchise  over  some  of  ,,       ...             i     .■                .,-.,,,,..  .,    .. 

,                                                                                     T       CI    .uuic  ui  Monette.  to  supply  the  recently  installed  distributing  system, 

the  same  streets   through   which   the  Southern   Pacific  wants  n..  i„i  u  »i'    ^7       mi       ■         .•                       i.- 

Rudol|>h  W.  Van  Norden  is  acting  as  consulting  engineer  for 

to  operate   and   those   who  are   advancing   the   claims  of  the  ^t     pomnanv 
Hill    road   are   trying  to   grant    two   single-track   franchises — 

one  to  either  company.       Southern    Pacific   officials   are   iin-  BISHOP.  CAL.— The  Fort  Wayne  Electric  Works  is  now 

willing  to  accept  such  an   arrangement  installing    the    switchboard    and    control    apparatus    for    the 

Southern   Sierras   Power  Company   to  tie  in  and  operate   its 

new   transmission   line  with   that   of   the   Nevada.   California. 

TELEPHONE   AND   TELEGRAPH.  Power  Company  at  Bishop.    The  Soutiiern  Sierras  line,  which 

HILLSBORO,    ORE. — The    county    court    has    granted    to  is  to  be  240  miles  in  length,  is  designed  to  operate  ultimately 

Martin   &   Forbes   Company,   a   franchise   to  construct  a   tele-  at    150.000    volts    and    the    jiotential    transformers,    etc..    are 

Iilione  line  from  Base  Line  road  to  Haynes  station.  built  to  operate  on  this  voltage. 

PASO  ROBLES.  CAL.— Several  of  the  farmers  in  the  Oak  EVERETT.    WASH.— Corporations   using   the   streets    tor 

Flat  district  held  a  meeting  for  the  purixise  of  forming  a  new  wire-carrying   poles   will   be   taxed   50   cents   a   year  on   each 

farmers'  telephone  company  to  connect  with  Paso  Robles.  The  PO'e,   if  Everett's  new  charter  is  accepted   by   the  people  at 

proposed  line  will  cost  from  $700  to  $1000.  the  coming  election.    The  original  provision  considered  by  the 

^ ,  charter  commission  was  that  the  corporations  be  compelled  to 

OMAK,    WASH. — .Arrangements     have     been     completed  ^„                         ,    ^                       •          j       j  ..          .     .     m 

'  pav  $2  ijer  annum,  but  a  compromise  reduced  the  rate  to  50 

whereby  the  patrons  of  the  Farmers  Telephone  Companv  and  ,^     ,        ,      .       i,                  «r     .-       •.   •            .•  .    i   *i,„, 

^,                                                                   '                    H"  .    I  cents.     If  the  charter  becomes  effective  it  is   predicted   thai 

the  Okanogan  Telephone  &  Telegraph  Company  can  use  each  ,  ...   ,        j     „.,    fi,„   ,„i„„„   v., ,,.;„]    *i.„„^k„ 

,.       ,                                                    ^     1              1      J  manv   poles  will   be   removed   and   the  wires  buried,   thereby 

line  between  this  place  and  Okanogan  at  a  cost  of  15  cents.  ."  .         ,      ..  ..     ,        ^-p  ... 

e.            «  V  oi  1^1  i<  wcui=.  assisting  the     city  beautiful     movement. 

SOUTH    BEND,    WASH.-Capt.    Winbeck    of    the    North  WHITE    BLUFFS,    WASH.-The    plans     of     the     Pacific 

Cove  life  saving  stations  has  secured  the  recommendation  of  p^^^.^^  ^  ^ight  Companv  for  development  in  the  White  Bluffs 

the  inspector  of  life  saving  stations  for  a  telephone  line  from  p„„ntry  for  the  coming  vear  includes  increase  of  hydroelectric 

South  Bend  to  the  North  Cove  station,  which  is  now  isolated.  ^^^^^.^^  ^^   j^g  foot  „,■  prjest  rapids  by  the  construction  of  a 

VANCOin'ER.    B.    C— The    British    Columbia    Telephone  dam  to  cost  between  $4,000,000  and  $fi,00O,OOO,  which  will  take 

Company  will  shortly  begin  the  construction  of  the  Highland  from  four  to  six  years  to  complete.     Another  item  which  will 

Exchange,  and  also  the  laying  of  a  cable  to  connect  Vancouver  have  a  material  effect  this  year  upon  the  ultimate  reclaina 

with    North   Vancouver.     The   exchange    is   expected    to   cost  tion  of  the  great  valley  of  the  White  Bluffs  country   is  the 

$200,000  and  the  cable  about  $30,000.  building  of  the   Pacific  Power  &   Light  Company's  high  line 


46 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.   XXVin— No.   2 


ditch  which  will  water  30,000  acres  bordering  White  Bluffs 
on  the  west.  The  engineers  are  now  finishing  their  surveys, 
the  grading  will  be  commenced  within  thirty  days,  and  the 
canal  should  be  ready  to  deliver  water  for  fall  irrigation  this 
year. 

MONTPELIER,  IDAHO.— The  Telluride  (Colo.)  Power 
Company  has  been  granted  an  electric-lighting  and  power 
franchise  at  Montpelier.  The  grant  provides  that  the  com- 
pany must  have  the  proposed  system  in  operation  within  nine 
months.  The  company  is  said  to  have  applied  for  a  similar 
franchise  at  Salt  Lake  City,  Utah. 

LOS  ANGELES,  CAL. — A  mortgage  has  been  recorded 
here  tor  $35,000,000  by  the  Pacific  Light  &  Power  Company 
to  the  U.  S.  Mortgage  &  Trust  Company,  New  York,  which 
covers  all  the  former  concern's  holdings  in  this  State.  The 
funds  are  to  be  used  in  the  further  development  of  power  and 
extending  the  scope  of  the  corporation's  operations  in  Cali- 
fornia. Much  of  the  money  is  immediately  available.  Ten 
millions  is  to  go  into  the  construction  of  one  of  the  great- 
est power  units  in  the  world,  on  Big  Creek,  in  the  lower  end 
of  the  San  Joaquin  Valley,  where  150,000  h.p.  will  be  devel- 
oped. Distributing  stations  are  to  be  built  throughout  that 
valley  and  elsewhere  in  Southern  California  for  the  dissemi- 
nation of  electrical  energy  to  railways  and  commercial  enter- 
prises. Thirty  thousand  square  miles  of  land  in  the  San 
Joaquin  Valley  are  to  be  developed. 

LOS  ANGELES,  CAL.— The  Southern  Sierras  Power  Com- 
pany is  a  subsidiary  of  The  Nevada-California  Power  Com- 
pany, which  has  been  operating  during  the  past  six  years, 
marketing  most  of  its  product  in  Goldfield,  Tonopah,  Man- 
hattan, Round  Mountain  and  other  points  in  Nevada.  The 
Nevada-California  Power  Company  will  furnish  The  Southern 
Sierras  Power  Company  its  surplus.  The  transmission  line  of 
The  Southern  Sierras  Company  is  to  be  240  miles  of  a  double 
circuit,  steel  tower  construction,  through  the  valley  of  Owens 
River,  thence  through  the  Inyo-Kern  country  to  Johannes- 
burg, and  thence  to  Oro  Grande,  Victorville,  Hesperia  and  San 
Bernardino.  In  San  Bernardino  the  company  is  now  building 
a  steam  auxiliary  plant,  and  it  is  proposed  to  have  the  new 
plant  and  the  new  transmission  line  in  operation  by  the  first  of 
March,  1912.  The  company  is  also  building  a  distributing 
line  from  San  Bernardino  to  Perris  and  Elsinore,  with  branch 
lii.es  to  San  Jacinto  and  Hemet.  It  is  also  building  a  line 
fiom  San  Bernardino,  on  the  north  side  of  the  Santa  Ana 
River,  to  Corona.  T.  C.  Dobbins  of  Los  Angeles  has  a  $250,000 
contract  from  the  Sierras  Construction  Company  to  construct 
the  line.  The  steel  towers  are  seventy  feet  high  and  carry 
the  six  aluminum  transmission  cables.  The  voltage  will  be 
110,0)0.  These  towers  are  to  be  raised  by  a  wormed  gear 
on  a  three  and  one-half  ton  Alco  truck.  The  power  of  the 
truck  is  utilized  to  raise  the  towers  in  place,  the  towers 
being  assembled  before  raising.  There  are  eight  of  these 
steel  towers  to  the  mile,  660  feet  apart,  making  a  total  of 
about  2000  towers.  Manifold  and  Poole  are  engineers  for 
the  Southern  Sierras  Power  Company.  The  officers  and  direc- 
tors of  the  company  are:  Thomas  S.  Hayden  of  Denver, 
president;  Delos  A.  Chappell,  Los  Angeles,  vice-president:  \V. 
E.  Porter,  Denver,  secretary;  Lawrence  C.  Phippp,  Jr.,  Den- 
ver, treasurer,  and  Guilford  S.  Wood. 


WATERWORKS. 

GRANDVIEW,  WASH.— Work  is  to  be  started  immedi- 
ately on  the  Grandview  water  system. 

SANTA  MONICA,  CAL.— The  water  company  is  prepar- 
ing to  lay  mains  throughout  the  new  residential  section  east 
of  Seventh  street  and  north  of  Nevada. 

NORTH  YAKIMA,  WASH.— Wapato  has  mad  a  contract 
with  the  Fairbanks-Morse  Company  for  the  installation  of  a 
water  supply  system  to  cost  $7500. 


FRIDAY  HARBOR,  WASH.— Dr.  Caipron,  Chas.  Baker, 
and  J.  P.  Paine  have  been  appointed  as  a  committee  to  investi- 
gate the  proposition  of  a  water  supply  tor  Friday  Harbor. 

NOGALES,  ARIZ.— The  Nogales  Water  Company  has 
made  application  for  an  injunction  to  restain  the  town  coun- 
cil from  disposing  of  the  water  bonds  on  the  ground  that  the 
request  of  installation  of  the  municipal  water  system  would 
prove  financially  disastrous  to  the  town.  The  company  offers 
to  sell  its  property  and  plant  to  the  town  for  $60,000  cash. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  will 
receive  sealed  bids  up  to  February  5  for  the  purchase  of 
franchise  granting  the  right  to  maintain  a  system  of  water 
pipes  for  a  period  of  40  years  in  a  certain  portion  of  the 
county,  beginning  at  the  corner  of  Lot  1,  Maxon's  Subdivision, 
then  west  along  Linda  Vista  avenue. 

ASOTIN,  WASH. — Among  the  bids  received  by  the  coun- 
cil for  the  purchase  of  the  $30,000  worth  of  water  bonds  was 
the  joint  bid  of  Allen  and  Wells  and  the  Fidelity  National 
Bank  of  Spokane,  bid  being  for  $30,282  bonds  to  bear  interest 
of  6  per  cent.  The  contractor,  Mr.  W.  H.  Mitchell  of  Seattle, 
will  in  all  probability  get  busy  on  the  water  system  by  the 
first  of  the  year. 

NEVIS,  CAL. — The  temporary  electric  power  plant  of  the 
Great  Western  Power  Company,  below  Butte  Valley  has  been 
completed  and  is  ready  for  the  delivery  of  the  power  to  Nevis. 
The  capacity  of  the  plant  is  1500  h.p.  The  power  from  the 
Butte  Valley  plant  will  be  used  for  the  construction  operation 
of  the  electric  power  company  at  Nevis,  which  involves  the 
building  of  a  dam  to  form  a  reservoir  covering  over  30,000 
acres  in   Big  Meadows. 

OAKLAND,  CAL. — The  Peoples  Water  Company  has  re- 
ceded from  its  position  of  refusal  to  comply  with  the  direc- 
tions of  the  City  Council  for  the  reduction  of  water  rates  in 
particular  cases  where  it  was  asserted  that  overcharges  had 
been  made.  Disagreements  arose  over  a  reading  of  the  ordi- 
nances of  the  city,  which  Mayor  Mott  admitted  w^re  ambig- 
uous, in  relation  to  the  right  of  the  company  to  install  a 
meter  through  which  several  buildings  were  served  and  then 
charge  the  minimum  rate  for  each  of  the  buildings. 

WALNUT  CREEK,  CAL.— Although  Mrs.  Mady  Lacassie 
offered  to  furnish  water  free  for  fire  and  street  sprinkling 
the  Walnut  Creek  Business  Men's  Association  has  declared  in 
favor  of  the  R.  N  Burgess  Company.  The  concern  promises 
70,000  gallons  daily,  while  Mrs.  Lacassie  can  furnish  only 
10,000  gallons.  The  Burgess  company  already  has  installed 
water  hydrants  and  will  begin  immediate  service  from  arte- 
sian wells  in  the  vicinity.  The  association  also  appointed  a 
committee  consisting  of  George  T.  Crompton  and  Capt.  Geo. 
O.  Duncan  to  confer  with  the  Home  Telephone  Company  and 
arrange  for  a  direct  line  with  Oakland. 

BAKERSFIELD,  CAL.— The  Bakersfield  Water  Company, 
which  recently  took  over  the  Sumner  Water  Company's  sys- 
tem in  East  Bakersfield,  is  installing  two  2-stage  turbine 
pumps  and  two  75  h.p.  motors  in  the  Humboldt  station,  which 
contains  two  10  inch  wells,  the  pumps  to  have  a  capacity 
of  1200  gallons  per  minute,  each.  The  San  Joaquin  Light  & 
Power  Company,  is  putting  in  two  power  lines  to  the  station. 
one  of  which  will  be  fed  from  the  power  generating  plant  at 
the  mouth  of  Kern  River  canyon,  and  the  other  one  of  which 
will  draw  from  the  main  power  circuit  that  swings  around 
the  north  end  of  the  valley  and  is  supplied  by  the  great 
power  plant  in  Crane  Valley  and  the  auxiliary  steam  plant 
in  the  northern  part  of  this  city.  These  two  lines  will  give 
the  water  company  a  double  assurance  of  uninterrupted  power, 
but  as  a  third  safeguard  gasoline  engines  are  to  be  installed 
for  use  in  case  both  the  electric  power  lines  are  out  of  com- 
mission at  once. 
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RECONSTRUCTION  OF  FORDYCE  DAM 


m    !•;.  L,.   i"ii)i;ic 


Lake  l-'orflycc,  one  of  tlie  largest  storajjc  reser- 
voirs of  the  Pacific  Gas  &  JCleclric  Company,  with  an 
area  of  approximately  510  acres,  and  875,000,000  cubic 
feet  capacity,  is  situated  far  in  the  eastern  part  of 
Placer  County,  and  about  seven  miles  from  the  summit 
of  the  Sierra  Nevada  Mountains.  The  lake  is  about 
eight  miles  due  north  of  the  Southern  Pacific  Railway 
tracks  passing  Cisco  station,  and  can  best  be  described 
as  an  immense  basin.,  surrounded  by  high  and  precipi- 
tous mountains  of 
granite,  and  con- 
sequently almost 
inaccessible  ex- 
cept by  foot  travel 
or  by  horse-back 
over  rough  moun- 
tain trails. 

The  retaining 
dam  at  Fordyce  is 
practically  800  ft. 
long.  139' ft.  thick 
at  the  foundation, 
five  feet  acros,? 
the  top.  and  92  ft. 
high.  This  dam 
was  built  years 
ago  for  the  pur- 
pose of  storing 
water  in  conjunc- 
tion with  the  old 
South  Yuba  Wa- 
ter Company  sj'stem.  The  face  of  the  dam  is  at  pres- 
ent sheathed  w-ith  heavy  ])lanking  (see  Fig.  2).  In 
the  spring  of  1911  it  was  decided  to  put  in  a  con- 
crete cut-off  wall  along  the  entire  toe  of  the  dam 
and  also  to  reinforce  the  crest  of  the  dam.  block  the 
old  spillway,  and  build  a  new  outlet  tunnel.  Fig.  1 
shows  the  excavation  necessary  to  establish  a  perma- 
nent and  solid  foundation  at  the  toe  of  the  dam  for 
the  cut-off  wall. 

In  order  to  carry  on  this  construction  work,  it 
was  necessary  to  practically  empty  the  lake  of  its 
water  (see  Fig.  3),  and  establish  a  permanent  head- 
quarters camp  adjacent  to  the  work  to  care  for  the 


Fig.    1.      Fordyce    l)am,    Showing    Ijocation    of    Ntw   Tunm;!. 


two  hundred-odd  men  needed  in  tliis  reconstruction. 

Owing  to  the  almost  impassable  mountain  bar- 
riers between  Cisco,  on  the  line  of  the  Southern  Pa- 
cific, and  Lake  Fordjxe,  the  immense  amount  of  con- 
struction material,  consisting  of  heavy  machinery, 
such  as  air  compressors,  boilers,  hoisting  equipment, 
tram  cars,  etc.,  necessary  to  carry  on  this  gigantic 
work,  was  taken  in  a  long  detour  from  Truckee  north 
by  way  of  Weber  Lake,  a  two-days'  haul,  and  down 

into  the  northern 
^nd  of  Lake  For- 
dyce, thence  by 
boat  and  rafts  to 
the  dam.  The 
camp  supplies  for 
t  h  e  commissary 
were  taken  in  by 
pack  trains  from 
Cisco  over  the 
mountains.  Wlien 
this  woik  is  en- 
tirely com])leted. 
the  Fordyce  Dam 
will  be  in  excel- 
lent condition  for 
111  a  n  y  years  to 
come. 

Fordyce  is  at  an 
altitude'  of  6,300 
feet  above  sea 
level,  and  even  as 
late  as  July  1st  oftentimes  snow  remains  upon  the 
ground,  and  the  niglits  are  sharp  with  heavy  frost.  The 
first  winter  snows  fell  at  Fordyce,  October  25th.  1911. 
The  season,  consequently,  when  work  can  be  performed 
in  these  mountains  is  extremely  short.  Eighteen  to 
twenty  feet  of  snow  is  the  usual  winter's  depth,  and 
the  headquarters  house  shown  in  illustration.  Fig.  4, 
is  oftentimes  buried,  so  that  the  two  lake  tenders  are 
compelled  to  enter  and  leave  by  the  window  shown 
in  the  extreme  top  of  the  gable  end. 

This  picture  also  shows  wood  being  stored  for 
the  long  winter  season,  and  on  the  porch  are  a  num- 
ber of  Norwegian  skis  which  are  used  in  traveling  over 
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the  country  during  the  winter 
months.  El  Roenig,  in  charge  of 
Lake  Fortiycc,  has  lived  in  these 
mountains  as  caretaker  of  Lake 
Fordyce,  Sterling  and  Meadow 
Lake  for  39  years.  His  only  coni- 
lianion  is  Giis  Anderson,  and  many 
times  these  two  rugged  Scandina- 
vians pass  several  months  during 
the  extreme  winter,  snowed  in  and 
ice-bound,  withcvit  ever  seeing  a 
human  being.  \\'hen  it  is  possible 
to  get  out,  and  the  snow  is  tightly 
packed,  they  take  a  little  jaunt  on 
their  skis  over  the  mountains  to 
Cisco  and  back  again,  a  distance  of 
about  16  miles.  Uphill  and  downhill 
they  wend  their  way,  being  experts 
on  snow  shoes,  and  where  the  going 
is  good  they  indulge  in  long  coast- 
ing spurts  of  several  miles. 

A  large  portion  of  the  bed  of  Lake 
Fordyce  was  at  one  time  rich  mea- 
dow and  timber  land,  and,  in  fact, 
a  large  ranch  occupied  one  end  of 
the  valley.  In  Fig.  16  old  stumps 
of  what  were  at  one  time  standing 
trees  can  be  seen,  and  are  now 
almost  entirely  submerged  except 
at  extremely  low  water. 

Lake  l-'ordyce  abounds  in  fine 
trout,  which  are  being  preserved  by 
the  Pacific  tlas  &  Electric  Comjiany 
during  this  construction  work,  small 
dams  having  been  built  and  suffi- 
cient water  retained  to  care  for  the 
fish  until  the  lake  is  again  refilled. 


>>uii(li    Yubii    Synieiu. 

Capacity 

Lakes.                                 Acres.  (C;u.  Ft.) 

Blue   Lake      63  49,000,000 

Bear    Valley    (reservoir)    60  14,000,000 

Culbertson   Lake    67  30,000,000 

Feeley   Lakes    67  37,000,000 

Fuller    Lake    67.5  40,000,000 

Lake    Fordyce    510  87.1.000,000 

Lake  bpaulding    L'1.i..i  2.t4,900,O0o 

Lake    Sterling    104  71,SO0,O0O 

Lake  Valley  Lakes 260  230,000.000 

Lake  Van   Norden    390  230,000,000 

Lindsey  Lake    49.3  13.300,000 

Meadow    I>ake    249  200,000.000 

Rock   Lakes    23.9  10,300,000 

Rucker   Lake    63  22,600,000 

White   Rock   Lake    90  180,000.000 

Totals    2,279.2      2,257,900,000 

HITCH  FLOW  EACH  SECOND. 

Miner's 
Canal.  Cu.  Ft.  Inches. 

Main  South  Yuba    200  8,000 

Boardman    75  3.000 


1  .^.    2.      I'ace    of    Fordyci;    Dam. 


1-  iir.    :',.      Bei-l    i.»I     i*ikc     i-niii\i-e. 


Fig:.    4.     Headquarters    House,    I^ake    Fordyce. 
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PHYSICAL  VALUATION  OF  ELECTRICAL 
PROPERTIES  IN  OREGON.' 

BY  R.  H.   DEARBORN. 

The  appointment  of  state  commis.sions  for  tlic  pur- 
poses of  taxation  and  regulation  of  public  service  cor- 
porations is  rapidly  becoming  the  practice  of  the  more 
progressive  States.  The  evils  of  competition  in  ])ublic 
utilities,  the  abuse  of  certain  privileges  and  the  neces- 
sity for  some  fair  basis  of  rates  to  difTcrent  classes  of 
customers  have  all  demanded  the  services  of  a  just 
judge,  who  will  recognize  at  once  the  rights  of  the 
public  to  fair  and  reasonable  service,  and  the  rights  of 
the  corporation  to  a  fair  returu  on  their  investment. 

This  arbiter  of  public  and  private  rights  is  at  pres- 
ent represented  by  the  state  commission  in  some  form, 
and  the  development  of  the  commission  plan  is  thought 
to  be  a  probable  solution  of  the  problem.  The  case 
for  the  state  commission  is  well  presented  by  Gov- 
ernor McGovern  of  Wisconsin  in  a  recent  address  be- 
fore the  Conference  of  Governors  on  the  subject  of 
"State  Control  of  Public  Ttilities,"  reported  in  full  in 
the  Electrical  World  for  September  23.  1011.  and  (leal- 
ing  especially  with  results  in  his  own  state.  His  discus- 
sion brings  out  the  fact  that  a  properly  constituted 
commission  may  accomplish  results  that  are  beneficial 
both  to  the  public  and  to  the  operating  company :  to 
the  people  in  improved  service  and  a  fair  rate  and  to 
the  average  company  by  eliminating  competition,  and 
sometimes  by  imiiroving  their  methods  of  operatmg 
and  accounting. 

Thomas  N.  McCarter,  president  of  the  New  Jersey 
Public  Service  Corporation,  at  one  time  opposed  to 
the  commission  plan  of  regulation,  has  recently  gone 
on  record  as  believing  in  public  utility  legislation  as  a 
protection  to  the  corporation  rather  than  a  menace. 

On  the  other  side  of  the  question  the  possible 
failure  of  the  commission  plan  to  be  fair  in  the  regu- 
lation of  rates  of  public  service  corporations  is  sug- 
gested by  H.  M.  Bvllesby  in  an  article  in  the  Pro- 
ceedings'of  A.  I.  E.E.  for  September.  1011.  in  which 
he  calls  attention  to  the  grave  responsibilities  resting 
on  the  engineers  for  the  commission  in  detcrmmmg 
what  is  a  fair  and  just  rate  for  service  rendered  in  the 
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for  taxation  of  public  utilities.     This  question, 
ever,  is  beyond  the  scope  of  this  paper. 

The  physical  valuation  according  to  the  Wiscon- 
sin law  should  include  "all  the  physical  property,  and 
all  property  used  and  useful  for  the  convenience  of  the 
public."  This  physical  valuation  for  taxation  purposes 
should  include  (1)  all  real  estate,  (2)  all  materials  en- 
tering into  the  construction,  (3)  all  transportation  and 
labor  charges,  (4)  all  fees  for  engineering  and  super- 
vision. Valuation  for  rale  making  or  for  purchase 
should  include  in  addition  to  the  above  the  socalled 
intangible  values. 

The  legislature  of  the  State  of  Oregon  at  its  last 
session  passed  a  bill  creating  a  Public  Uliltics  Com- 
mission having  under  its  jurisdiction  the  question  of 
rates,  service,  valuation,  etc.,  of  public  utilities.  This 
bill  after  passage  was  held  up  by  referendum  and  will 
finally  be  passed  on  by  a  vote  of  the  people  in  Novem- 
ber, 1912. 

The  work  of  appraisement  of  electric  properties 
«f  the  State  of  Oregon' for  purposes  of  taxation  was 
recently  taken  u])  more  definitely  by  the  present  tax 
commission  for  the  purpose  of  beginning  the  compi- 
lation of  accurate  valuations.  This  work  of  physical 
\:i!uation  of  these  properties  operating  in  more  than 
a  single  county  of  this  State  was  undertaken  by  the 
writer  at  the  request  of  the  commission  during  July. 
.\ngust,  and  September,  1911.  The  plan  first  con- 
sidered bv  the  commission  called  for  a  detailed  inves- 
tigation of  one  or  two  properties  during  the  summer, 
but  because  of  the  inaccurate  character  of  previous 
valuations  it  was  decided  by  the  commission  to  make 
an  approximate  estimate  of  all  the  electrical  properties 
taxable  bv  the  State  to  insure  that  all  operating  com- 
panies should  be  on  the  same  basis  with  regard  to 
taxation;  this  to  be  followed  by  an  accurate  and  de- 
tailed estimate  to  be  taken  up  at  a  later  date  when  cir- 
cumstances permitted. 

The  systems  of  which  approximate  physical  valu- 
ations were  made  included  the  Oregon  Power  Company 
in  the  Willamette  Valley,  the  Rogue  River  Electric 
Company,  and  the  Klamath  Falls  Power  Company  in 
Southern  Oregon   (both  recently  absorbed  by  the  Sis- 


......  ...  „  .«..  -..-  , ,  •   ,  ■     .  kivou  Power  Company),  the  Pacific  Power  &  Light 

case  of  a  large  corporation  with  its  varied  and  intricate  ^^:^|^    ,^j^^,  j^  tj^e  Astoria  and  Pendletoi.  districts,  and 

financial  problems,  all  of  of  which  must  be  considered  ^^^  pastern  Oregon  Light  &  Power  Company  serving 
and  passed   upon   before  any  estimate  of  a   fair  rate  '  __.„.,,„         t-,..  ti„_^ 


can  be  made. 

Two  of  the  more  important  lines  of  work  under- 
taken bv  state  commissions  that  affect  the  electrical 
corporations  are:  (1)  regulation  of  rates,  service, 
and  accounting,  (2)  physical  valuation  for  purposes  of 
taxation.  These  are  closely  allied,  the  second  being  an 
important  part  of  the  first,  although  at  times  separate. 
Regulation  of  rates,  service,  etc.,  present  very  much  the 
larger  problem ;  the  variables  are  increased  by  many  so 
called  intangible  values  by  the  going  value,  etc. ;  fac- 
tors which  demand  from  the  engineers  of  the  commis- 
sion handling  these  quotations  an  unusual  business 
ability,  a  keen  insight  into  the  operating  condition-, 
and  a  rare  sense  of  justice.  The  second  point,  the  phys- 
ical valuation  of  the  properties  for  furnishing  the 
basis  for  taxation,  is  but  one  phase  of  a  large  question 
before  the  country  today:  the  di.scussion  of  methods 

•Paper    presented    before    Portland    Section    A.  I.  E.  E..    Deo. 
21,    1911. 


Baker  City  and  the  Grande  Ronde  Valley.  The  Port- 
land Railwav  Light  &  Power  Company  had  recently 
turned  in  a  report  so  this  company  was  not  included. 

The  number  of  companies  and  the  large  amount 
of  territory  to  be  covered  in  a  very  short  time  made  it 
necessary 'to  adopt  some  system  that  would  approxi- 
mate the  actual  valuation  and  insure  an  equable  assess- 
n^ent  for  all  the  companies  without  the  labor  and  time 
reouircd  for  accurate  estimates  of  all  the  details  ot 
construction  and  the  separation  of  items  of  engmeer- 
■m<r  supervision  interest  during  construction,  contin- 
P-rncic^  etc.  Therefore,  these  latter  items  were  com- 
bined in  one  percentage  depending  on  the  local  con- 

'  "physical  valuations  are  usually  based  on  one  of  two 
nethod<=-  rn  Original  cost  of  the  installation,  less  de- 
l.reciation.  (2)  Cost  of  replacement  new,  less  depre- 
ciation. Because  of  the  meager  and  inaccurate  records 
of  manv  of  the  original  companies,  most  of  which  had 
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changed  hands  several  limes,  it  was  impossible  to  get 
first  costs  of  many  of  these  properties,  so  the  latter 
method  was  employed. 

The  work  consisted  of  the  ins])cction  of  all  real 
estate,  plants,  sub-stations,  transmission  lines,  and  dis- 
tributing systems,  and  their  appraisement  on  this  basis 
of  replacement  new,  less  depreciation  for  the  number 
of  years  installed.  The  errors  of  this  assumption  are 
due  to  the  difference  in  costs  of  material  and  labor 
now,  and  at  the  time  of  erection ;  and  the  larger  differ- 
ence between  construction  completed  at  one  time  and 
the  so-called  piece  meal  construction.  Rates  of  depre- 
ciation on  power  houses,  sub-stations  and  all  machinery 
installed  were  based  on  the  figures  given  by  Mr.  Henry 
Floy  in  the  Proceedings  of  the  A.  I.  E.  E.  for  June,  1911, 
The  straight  line  method  was  adopted  because  of  its 
simplicity. 

Rates  of  depreciation  on  transmission  lines  and 
distributing  systems  were  based  on  the  average  life 
of  such  systems  in  that  locality,  taking  into  considera- 
tion the  materials,  type  of  construction,  and  climatic 
conditions.  The  valuations  of  the  distributing  sys- 
tems in  the  towns  were  based  on  the  number  of  poles, 
miles  of  wire,  number  and  capacity  of  transformers, 
meters  and  services.  A  large  percentage  of  these  fig- 
ures were  taken  from  company  records,  which  were 
available,  but  in  some  cases  these  were  estimated  from 
average  figures  obtained  from  statistics  of  similar 
towns  similarly  served  in  this  State.  Depreciation  was 
figured  on  the  average  life  of  the  distributing  system. 

The  actual  valuations  made  on  the  electrical  prop- 
erties arc  believed  by  the  writer  to  be  uniformly  low. 
This  is  due  in  part  to  causes  already  mentioned.  Two 
of  the  most  important  of  these  are:  (1)  The  well  re- 
cognized difference  between  costs  of  construction  work 
carried  out  completely  at  one  time,  and  the  costs  when 
the  same  work  is  carried  out  by  a  series  of  additions, 
the  latter  the  usual  conditions  in  the  case  of  companies 
serving  rapidly  developing  communities.  (2)  The  lim- 
ited time  available  for  covering  a  large  territory; 
the  impossibility  of  making  complete  investigation  of 
transportation  and  labor  costs,  of  foundations,  and 
hydraulic  work   will  be   readily  recognized. 

One  of  the  interesting  features  brought  out  by 
the  work  was  the  grouping  of  the  various  districts  of 
the  State  for  the  electrical  service.  (.At  this  point  a 
map  of  the  State  showing  the  districts  served  by  the 
various  companies  was  shown  and  a  brief  description  of 
each  system  was  given  bringing  out  the  interesting 
features  of  each.) 

As  shown  by  the  map  of  the  Umpqua  \'alley  is 
the  only  populous  area,  which  is  not  served  by  one 
of  these  five  companies.  A  further  evidence  of  the  com- 
pleteness of  this  distribution  is  shown  by  the  fact  that 
of  the  twenty-  towns  of  the  State  which  have  more 
than  two  thousand  population  according -to  the  last 
census  but  three  are  not  served  by  one  of  the  com- 
l)anies. 

Some  of  the  figures  obtained  for  the  distributing 
systems  may  be  of  interest,  showing  the  uniformity  in 
towns  of  similar  size,  even  where  the  type  of  load  is 
somewhat  different.  Below  are  tabulated  the  figures 
distributing  systems  of  ten  towns  with  popti- 
■  .  ..  ranging  from  four  thousand  to  ten  thousand  re- 
duced to  a  basis  of  one  thousand  population. 


Miles 
of 

I'oles.  Wire. 

1  125  10 

2  108  in 

3  116  10.6 

4  120  11.1 
r>      123  9.5 

6  105  10 

7  50  8 

5  110  9.5 
9      170  10 

10      ICO  12 


Serv- 

Metois.  ices. 

170  207 

150  IfiS 

l2r,  110 

101  132 

IH  125 

160  IGO 

108  125 

150  150 

112  112 

45  125 


Transformers 

Average 
Capacity 
Capacity  per 

No.  kw.  Tran. 

II  118  8.5 

13.;',  106  8 

12.6  70  5.5 

15.1  151  10 

13.3  91  7 

10  119  11 

9.3  70  7.5 

22  121  5.5 

19  92  5 

17  85  5 


.Vpproximate  averages : 

Tor    1000    population. 


Poles. 
120 


Transformers. 

Aver. 
Capac.       Capac. 
Miles  of  In  per 

Wire.     Meters.    Services.    Number.  kw.  Tran. 

10  125  145  14  105  7.5 


In  several  instances  there  are  figures  very  differ- 
ent from  the  average,  due  to  local  conditions,  but  on 
(lie  whole,  I  believe  the  averages  are  close  enough  for 
approximate  estimates  on  towns  in  Oregon  between 
the  limits  of  population  mentioned. 

Many  interesting  facts  came  out  in  citiincction 
with  the  summer's  work,  but  these  few  will  serve  to 
show  some  of  the  questions  to  be  considered  in  an  ap- 
praisement of  the  electrical  systems  of  the  State.  It 
is  to  be  sincerely  hoped  that  the  work  of  the  commis- 
sion in  Oregon  will  he  extended  until  the  State  has 
accurate  data  available  for  the  various  and  important 
uses  of  the  commissions.  The  State  is  comparatively 
new,  and  the  problem  undertaken  at  this  time  .should 
be  much  easier  of  solution  than  in  tlie  other  .States 
which  have  a  larger  number  of  systems  with  larger 
investments  in  public  utilities.  With  an  accurate  esti- 
mate of  the  electrical  properties  at  present  ocisting  in 
the  State  the  yearly  additions  made  by  the  companies 
could  be  easily  estimated,  keeping  these  valuations  up 
to  date  with  comparatively  slight  expense  to  the  State. 

The  increasing  distance  over  which  electrical 
power  may  be  transmitted  economically  and  the"  un- 
doubted gain  that  comes  from  consolidation  of  many 
plants  in  a  larger  network  points  to  the  ultimate  com- 
bination of  several  of  the  systems,  which  are  now  con- 
sidered large,  in  a  greater  system  with  great  improve- 
ment in  diversity  factor  and  in  load  factor,  due  to  irri- 
gation and  electrical  heating  loads,  which  will  prob- 
al)Iy  result  in  lowering  of  rates  and  improved  service 

Companies  of  this  type  with  the  courage  to  expand 
a  little  ahead  of  the  development  of  the  countrv,  with 
tlicir  close  organization,  and  the  highest  engineering 
and  financial  ability  available,  are  the  first  to  recog- 
nize the  value  of  a  rightly  constituted  commission, 
which  will  portect,  not  only  the  interests  of  the  people 
but  that  of  the  public  service  corporation  as  well. 


WIRELESS  FIGHTING  OF  FOREST  FIRES. 

Wireless  telegraphy  will  become  a  factor  in  the 
prevention  of  forest  fires  in  Montana,  if  experiments 
planned  by  R.  P.  McLaughlin,  forest  supervisor,  are 
successful.  It  is  proposed  to  establish  a  station  and 
open  communication  with  the  wireless  plant  at  the  Kal- 
ispell  Hijrh  School.  If  the  experiment  is  successful 
several  stations  to  be  operated  in  connection  with  the 
telephone  system  already  in  operation,  will  be  organ- 
ized. 


January  20.  1912  1 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


5i 


DRILLING  BOILERS  IN  THE  CALIFORNIA  OIL 

FIELDS. 

v.y  A.  Tj.  mknzin. 

In  the  selection  and  installation  of  mechanical 
equipment,  the  personal  preferences  of  men  play  only 
a  minor  part  in  comparison  with  the  dictates  of  local 
conditions.  The  effects  of  high  costs  of  materials  and 
scarcity  of  skilled  labor  and  transportation  facilities 
are  particularly  noticeable  in  the  oil  fields,  especially 
in  the  crude  and  make-shift  manner  of  setting  the  steam 
boilers  used  in  drilling  and  pumping. 

Owing  to  the  many  complex  operations  involved 
in  the  drilling  and  upkeep  of  wells,  apparatus,  as  well 
as  methods,  have  been  standardized  to  a  high  degree. 
I'or  drilling  purposes,  and  for  pumping  the  well  after 
it  is  made  productive,  until  superseded  by  a  more  per- 
manent plant,  the  boiler  commonly  used  is  of  the  hori- 
Kcintal  return  tubular  type,  4.S  inches  in  diameter  by  12 


^ujiporteJ  by  90-degree  arch  bars  which  rest  on  the 
rear  wall  and  against  the  boiler.  A  layer  of  dirt  or  oil 
.•>an(l  is  thrown  over  this  roof  and  over  the  top  of  the 
>1h1I  for  obvious  reasons.  The  furnace  floor  is  of  dirt, 
lire  brick  is  seldom  used  in  these  setting's. 

The  left  hand  boiler  of  Fig.  1  is  erected  with  the 
older  type  of  mud  setting.  The  gallows  frames  are 
made  up  of  square  timbers  and  the  retaining  walls  for 
llie  dirt  are  also  of  wood.  The  right  hand  boiler  has 
the  newer  type  of  setting.  The  gallows  frames  are 
made  of  old  well  casing  and  the  retaining  walls  are 
of  corrugated  sheet  iron.  This  latter  setting  is  fire- 
proof and  is  now  used  whenever  the  material  recjuired 
are  available. 

There  are  many  good  reasons  for  the  adoption  of 
such  a  setting  in  the  oil  fields,  lirick,  lime,  sand  and 
cement  are  very  cxi)ensivc,  and  bricklayers  are  scarce. 
Ii   t'rc(|uently  hapi)ens  that  a  boiler  has  to  be  moved, 
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feet  long,  with  forty  3-inch  tubes  expanded  between 
heads.  They  are  built  for  100  pounds  working  pres- 
sure. Since  good  water  is  seldom  obtainable,  it  is  nec- 
essary to  provide  facilities  for  cleaning;  hence  there  is 
usually  a  manhole  in  the  front  head  below  the  tubes 
and  another  manhole  in  the  rear  head  above  the  tubes. 
Although  manufacturers  of  this  type  of  boiler  fre- 
quently put  a  manhole  in  the  lop  of  the  shell  instead 
of  in  the  rear  head,  such  an  arrangement  would  not  be 
satisfactory  for  oil  country  service  since  the  top  of 
the  shell  is  usually  covered  with  loose  dirt  or  oil  sand 
lo  decrease  the  loss  of  heat  b}-  radiation  and  conduction, 
lioilers  are  usually  fitted  with  steam  domes  for,  in  drill- 
ing and  cleaning  wells,  sudden  demands  for  steam  are 
not  uncommon. 

The  stacks  are  of  sheet  iron,  and  are  usually  22 
inches  in  diameter  and  20  feet  long.  Dampers  are  not 
installed  as  a  rule. 

Although  boilers  of  the  type  described  are  very 
common  wherever  steam  is  used,  the  method  of  setting 
them  adopted  in  the  oil  fields  is  entirely  different  from 
that  met  with  elsewhere.  The  photographs,  Figs.  1 
and  2,  show  a  front  and  rear  view  of  the  typical  "mud 
settings."  Both  boilers  are  suspended  from  gallows 
frames  by  means  of  bolts  linked  with  hangers  riveted 
to  the  top  of  the  boiler  shell.  The  distance  from  the 
ground  to  the  bottom  of  the  shell  is  usually  about  30 
inches.  The  sides  and  rear  of  the  setting  are  made 
up  of  a  13  or  18  inch  wall  of  red  brick  laid  up  dry 
without  mortar  and  backed  u])  with  dirt  to  make  the 
wa'ls  about  30  inches  thick.  The  dirt  is  kept  in  place 
by  boards  or  sheet  iron  on  the  sides  and  castings  at 
the  'ear.     The  roof  of  the  rear  uptake  is  of  red  brick 


eitJKT  l^ecause  the  well  is  abandoned,  or  for  other  rea- 
sons. It  is  then  a  simple  matter  to  pull  down  the 
boiler  and  setting,  move  the  materials  to  the  new  site 
and  erect  them  again  with  the  ordinary  labor  avail- 
able. Such  a  setting  is,  of  course,  not  conducive  to 
high  efficiency  but  that,  as  in  all  development  work, 
is  secondary  to  low  first  cost. 

Patented  oil  burners  are  practically  unknown  in 
the  oil  fields.  Every  operator  makes  his  own  burner 
out  of  ordinary  pipe  fittings.  The  construction  varies 
somewhat,  depending  on  the  personal  ideas  of  the 
maker  and  the  quality  of  the  oil  burned,  but  the  gen- 
eral principle  is  illustrated  in  the  sketch  I-'ig.  3.  These 
Inirners  make  a  very  satisfactory  fire  and  seem  to  re- 
quire very  little  steam  for  atomizing  since  it  is  only 
necessary  to  "crack"  the  steam  valve  a  very  little  to 
make  a  good  forty  horsepower  fire.  No  oil  pumps  arc 
required  or  used — the  oil  being  supplied  by  gravity 
from  a  tank  set  from  6  to  10  feet  above  the  ground. 
However,  these  burners  will  operate  with  a  much  lower 
head  of  oil.  The  writer  has  made  a  good  fire  with  one 
of  these  burners  when  the  surface  of  the  oil  was  not 
more  than  3  feet  above  the  burner. 

An  important  peculiarity  of  this  burner  is  that  it 
is  self-regulating  to  a  great  extent.  The  impact  of  the 
jet  of  steam  issuing  from  the  inner  pipe  against  the 
burner  tip  produces  a  back  pressure  on  the  oil  issuing 
from  the  annular  space  between  pipes.  If  the  steam 
valve  is  adjusted  for  good  alomization,  any  increase  of 
the  steam  jiressure  will  cause  more  steam  to  flow 
through  the  inner  pipe.  This  will  increase  the  back 
pressure  at  the  ti])  and  choke  back  the  oil  coining  from 
the  annular  space,  thus  decreasing  the  fire.    If,  on  the 
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other  hand,  the  steam  pressure  drops,  tlie  back  pressure 
at  the  tip  will  be  decreased,  more  oil  will  flow,  and  the 
fire  will  be  increased. 

This  type  of  burner  is  very  sensitive  to  variations 
in  steam  pressure.  As  the  steam  pressure  goes  up  the 
fire  is  cut  down  until  a  point  is  reached  when  the  fire 
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Fig.   3.     The   "Home-Made"   Burner  of   the   Oil   Fields. 

becomes  spasmodic — it  almost  goes  out  and  then  starts 
up  again  with  explosive  action.  It  is  then  said  to 
"buck." 

Another  peculiarity  of  the  burner  is  that  it  will 
begin  to  atomize  when  the  steam  pressure  is  less  than 
a  pound  above  atmospheric.  As  soon  as  a  "sizzle"  is 
heard  issuing  from  the  steam  pii)e  and  before  the  needle 
of  the  steam  gauge  has  left  the  pin,  the  burner  will 
begin  to  atomize  and  will  make  a  fairly  good  fire. 


HYDROELECTRIC    DEVELOPMENT    IN 
MEXICO. 

It  is  learned  from  an  apparently  reliable  source 
that,  through  a  concession,  the  German  firm  of  Sie- 
mens &  Halske,  of  Berlin,  will  shortly  begin  the  con- 
struction of  a  large  hydroelectric  plant  on  the  Balsas 
River  in  the  State  of  Guerrero  at  the  point  where 
the  main  highway  between  the  capital,  Chilpancingo, 
and  the  city  of  Iguala  crosses  the  same,  that  the  sum 
of  $14,000,000  is  available  therefor,  and  that  the  j/ur- 
pose  of  the  plant  will  be  to  supply  power  for  the  many 
and  important  mines  of  this  State  along  the  Balsas 
River. 

Salvador  Ugarte  has  secured  a  contract  for  the 
installation  of  a  new  electric  power  plant  at  the  mines 
of  Guadalupe  de  los  Reyes,  Sinaloa. 

These  properties  are  among  the  most  famous  pro- 
ducers of  the  west  coast  interests.  The  new  plant 
will  consist  of  two  charcoal  gas-producer  engines  of 
180  horsepower  each,  a  reserve  battery  of  two  electric 
generators  of  120  kilowatts  each.  It  is  expected  to 
have  the  jilant  in  operation  by  May,  1912.  The  new 
plant  will  greatly  reduce  the  operating  costs  of  the 
mines  and  reduction  plant. 


METER  DEPOSITS  HELD  INVALID. 

The  practice  of  gas,  electric  and  water  companies 
of  requiring  deposit  fees  for  the  installation  of  meters 
has  been  held  to  be  invalid  by  the  State  District  Court 
of  Appeals  of  California.  The  San  Francisco  Gas  & 
Electric  Company  will  carry  an  appeal  to  the  State 
Supreme  Court. 


THE  GRAPHICAL  CONSTRUCTION  OF  AN 
INDICATOR  CARD.' 

BY   ROBERT   SIBLEY. 

It  not  infrequently  happens  when  taking  indicator 
cards  from  a  steam  engine  that  a  theoretical  intlicator 
card  drawn  to  the  simple  scale  of  the  card  taken  by 
means  of  the  indicator  appears  of  much  practical  im- 
port and  comparison  between  ideal  and  operating  con- 
ditions is  at  once  noted  and  means  of  correcting  irreg- 
ularities suggested.  It  is  possible  to  construct  an 
ideal  indicator  card  if  we  have  given  certain  of  the 
constants  of  the  engine  cylinder  in  question.  These 
constants  consist  of  the  boiler  pressure,  the  Ijack  pres- 
sure, point  of  cut-ofT,  length  of  stroke,  the  ])oint  of 
compression,  and  the  clearance. 

In   Fig.   1   we  have  an  indicator  card  constructed 
from  an  engine  cylinder  having  the  boiler  pressure  of- 
80  lb.  gauge  and  back  pressure  of  1.3  lb.  gauge,  the 
point  of  cut-oiT  four  inches  out  from  the  beginning  of 
the  stroke  of  12  in.  arid  clearance  of  0.1  stroke  or  2.4 
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A    Theoretical    Indicator    Card-Clearance 
Neglected. 


inches.  In  the  construction  of  this  card  we  first  start 
with  the  line  FG  which  is  the  zero  line  for  gauge  pres- 
sures and  is  commonly  known  in  engineering  practice 
a-  the  atmospheric  line.  Selecting  a  point  at  F  we 
next  measure  to  a  convenient  scale  the  distance  FH 
perpendicularly  below  FG  a  distance  equal  to  14.7  lb. 
or  the  pressure  of  the  atmosphere  above  the  absolute 
zero.  We  next  extend  FH  vertically  upward  to  A 
the  distance  FA  being  equal,  on  the  same  scale  with 
which  we  drew  FH,  to  80  lb.  The  distance  FE  is  next 
scaled  off  equal  to  1.3  lb.  which  is  in  this  case  the 
pressure  in  lb.  gauge  of  the  exhaust  steam  as  it  leaves 
the  engine  cylinder.  Through  E  and  A  we  next  draw 
the  line  ED  and  AB  parallel  to  our  atmospheric  line 
F(  i.  The  point  G  is  located  to  scale  24  in.  to  the  right 
of  point  F,  thereby  making  FG  equal  to  the  stroke  of 
the  engine  cylinder.  The  point  B  is  next  located  on 
the  line  AB  distant  6  in.  to  the  right  of  point  A,  there- 
by making  the  line  AB  equal  to  the  distance  from  A 
at  which  the  cut-oft  point  B  is  located  during  the 
stroke  of  the  piston  head. 

The  next  point  of  interest  for  our  consideration 
is  the  construction  of  the  expansion  curve   BC.     We 

'This  paper  comprises  the  Seventeenth  Lecture  of  the  series 
appearing  in  these  columns  entitled  "Primer  of  Applied  Ther- 
modynamics." 
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have  previously  seen  that  this  curve  is  neither  one  of 
isothermal  expansion  nor  adialjatic  expansion  l)ut  is 
situated  intermediate  between  these  two  curves.  As 
it  approaches  however  more  nearly  the  isotiierma! 
curve  and  as  tlie  isothermal  curve  is  easily  constructed, 
engineers  generally  assume  that  the  curve  is  one  of 
isothermal  expansion.  Fig.  1  represents  an  expansion 
curve  BC  in  which  the  steam  engine  cylinder  has  no 
clearance,  h'ig  2  on  the  other  hand  represents  a  cylin- 
der which  has  a  clearance  equal  to  0.1  of  the  stroke. 
I-et  us  first  take  the  more  simple  case,  that  shown  in 
Fig.  1  and  see  how  we  construct  the  expansion  curve 
RC.  We  first  produce  the  line  AB  to  the  right  to  K 
a  sufficient  distance  to  cover  the  stroke  of  the  engine 
and  platted  to  the  same  scale  in  which  the  point  of  cut- 
off B  has  previously  been  platted  on  the  line  AB.  We 
next  take  any  number  of  points,  1,  2,  3,  etc.,  along  the 
line  BK.  The  more  points  we  take,  the  more  points 
we  will  eventually  determine  on  our  expansion  curve. 
Let  us  next  draw  the  perpendicular  BM  from  B  to  the 
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line  II J.  We  then  draw  a  straight  line  IH  and  where 
this  line  intersects  the  line  BM  we  draw  a  horizontal 
line  la  to  intersect  the  perpendicular  line  la.  This 
point  of  intersection  a  is  a  point  upon  our  e.xpansion 
line.  In  identically  the  same  way  the  points  b,  c,  d, 
and  any  other  points  we  desire  to  ascertain  are  deter- 
mined. Finally  the  point  at  which  the  curve  BC  inter- 
sects the  perpendicular  GK  is  the  termination  of  our 
curve.  fl^ 

Looking  now  at  Fig.  2  we  can  at  once  extend  the 
identical  reasoning  which  we  applied  above  to  the  case 
in  which  our  engine  cylinder  has  a  certain  amount  of 
clearance.  Let  us  construct  this  diagram  in  identically 
the  same  way  we  constructed  Fig.  1,  with  the  exception 
that  the  line  QJ  is  located  to  the  left  along  our  absolute 
zero  pressure  line  a  distance  equal  to  0.1  of  our  stroke 
or  2.4  inches,  as  this  is  the  amount  of  clearance  given 
in  this  particular  example.  If  now  we  use  the  point 
J  in  Fig.  2  in  identically  the  same  way  we  used  tiie 
point  H  in  Fig.  1  we  construct  at  once  the  expansion 
curve  BC  for  this  particular  case  of  clearance.  In  Fig. 
1  the  points  B  and  C  are  theoretically  located.  As  a 
matter  of  fact  in  the  operation  of  the  steam  engine  it 
takes  time  in  which  to  open  the  valve,  hence  these 
points  are  shown  ordinarily  in  j)ractice  more  in  a  round 
shape  BCD  as  indicated  in  Fig.  2. 

Having  now  constructed  the  expansion  curve,  let 


us  next  proceed  to  the  compression  curve.  Looking 
again  at  Fig.  2  let  us  assume  in  this  case  that  com- 
pression takes  place  after  the  piston  head  has  travelled 
20  in.  on  its  return  stroke.  Marking  oft  then  DE  on 
our  scale  equal  to  20  in.  we  next  let  drop  a  perpendic- 
ular line  LO  extended  in  both  directions  from  E.  Along 
the  line  EN  we  take  a  number  of  points  1,  2,  3,  4,  etc. 
and  draw  lines  IJ,  2J,  3J,  etc.,  producing  them  upward- 
ly to  the  right.  At  the  intersection  of  the  vertical  per- 
pendicular 2b  line  with  the  horizontal  2b  we  deter- 
mine the  point  b  which  is  a  point  on  our  compression 
line  b'E.  In  identically  the  same  way  the  points  a,  c,  d, 
etc.,  are  determined  on  the  compression  curve  EF. 
It  is  seen  similar  to  the  case  in  the  construction  of 
the  expansion  line  that  as  many  of  these  points  are  de- 
termined as  we  desire.  Thus  ABCUEF  represents 
the  ideal  theoretic  indicator  card. 

In  the  year  1902  a  committee  of  the  American  So- 
ciety of  Mechanical  Engineers  made  the  report  on  en- 
gine tests  which  is  printed  in  the  transactions  for  that 
year.  Among  other  things  taken  up  in  detail  in  this 
lengthy  report  of  7S  pages  is  that  of  the  question  of 
determining  the  point  of  cut-oiT.  We  have  seen  that 
theoretically  the  point  of  cut-off  is  a  definite  point  but 
practically  speaking,  due  to  time  necessary  in  the  open- 
ing of  the  steam  valves,  the  point  of  cut-oft'  is  not  so 
definite.  As  a  matter  of  fact,  though  somewhat  indefi- 
nite, the  point  of  cut-oft'  is  usually  considered  to  be 
at  an  earlier  point  of  the  stroke  than  the  beginning 
of  the  real  expansion  line.  In  order  that  the  cut-off 
point  may  be  defined  in  exact  terms  for  commercial 
purposes  as  used  in  steam  engine  specifications  and 
Contracts,  the  committee  above  referred  to,  recom- 
mended that  unless  otherwise  specified  the  commercial 
cut-oft'  which  seems  to  be  a  preferred  expression  for 
this  term,  be  ascertained  as  follows :  through  a  point 
showing  the  ma.ximuni  pressure  during  admission, 
draw  a  line  parallel  to  the  atmospheric  line.  Through 
the  point  on  the  expansion  line  near  the  actual  cut-off 
draw  a  hyperbolic  curve.  The  point  where  these  two 
lines  intersect  is  to  be  considered  the  commercial  cut- 
oft'  point.  The  percentage  of  cut-oft'  is  often  found  by 
dividing  the  length  of  the  diagram  measured  to  this 
point  by  the  total  length  of  the  diagram  and  multi- 
plying the  result  by  100.  The  commer'^ial  cut-off  as 
thus  determined  is  situated  at  an  earlier  point  of  the 
stroke  than  the  actual  cut-off  used  in  computing  the 
steam  accounted  for  by  the  indicator. 

Since  this  difference  necessitates  the  construction 
of  a  hyperbolic  curve  on  the  expansion  line  of  the  indi- 
cator card,  it  will  be  interesting  to  see  how  this  is,  as 
a  matter  of  fact,  usually  accomplished.  .According  to 
the  rule  above  given  we  should  begin  our  curve  more 
properly  at  the  point  (J  shown  on  the  expansion  curve 
ABC  in  Fig.  3.  I'"or  our  purposes,  however,  as  the 
space  from  there  up  to  the  line  XF  would  be  some- 
what limited  we  shall  begin  the  construction  of  our 
curve  at  the  point  B.  Let  us  first  assume  that  the 
curve  XOBJNZ  represents  the  actual  indicator  dia- 
gram taken  from  test.  Parallel  to  the  atmospheric 
line  shown  in  the  diagram  we  draw  the  line  OY  a 
distance  to  scale  equal  to  14.7  lb.  below  this  line,  thus 
drawing  the  line  of  absolute  zero  pressure.  We  next 
draw  the  line  ZX  extended  downward  i)erpendicular  to 
this  line  and  intersecting  line  OY  at  the  point  E  and 
then  at  tlie  extreme  right  we  draw  a  perpendicular  line 
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KG  intersecting  the  line  O^'  at  (J.  J'lie  distance  EG 
now  represents  to  scale  the  stroke  of  the  engine  cj'lin- 
cKi-  in  (|iiestiLin.  It  is  next  necessary  tt>  determine  the 
clearance  point  O  before  we  can  proceed  fnrther. 

We  begin  at  two  points  along  the  expansion  QB 
which  are  apparently  even  and  characteristic.  Look- 
ing at  this  curve  we  see  that  the  points  B  and  C  indi- 
cate such  a  condition.  Let  us  draw  the  horizontal 
lines  BD  and  CE  and  at  the  points  D  and  E  at  which 
the  perpendicular  lines  CD  and  BE  respectively  inter- 
sect these  horizontal  lines,  we  draw  the  straight  line 
DE.  This  line  is  now  produced  until  it  intersects 
the  line  of  zero  pressure  EG  at  the  point  O.  The  dis- 
tance OE  scaled  off  will  give  us  the  clearance  of  our 
cylinder.  Several  different  pairs  of  points  may  be 
similarly  taken  along  the  expansion  line  antl  the  aver- 
age intersection  or  the  average  ()  on  the  line  f)f  zero 
l)ressure  I'.G  will  Ije  more  nearly  correct  for  this  point. 

3 


S.      Deti'imination    of    rommercial     l"ut-Off 
Point. 

Engineers  have  often  found  still  another  method 
of  arriving  at  the  location  of  the  pt)int  (J — in  words, 
at  the  clearance  value — by  taking  into  consideration 
the  compression  curve.  It  is  a  property  of  the  rec- 
tangular hyperbola  that  a  line  intersecting  the  hori- 
zontal and  perpendicular  axes  at  an  angle  of  45  degrees 
cuts  off  equal  segments  between  the  curve  and  the 
axes.  Acting  upon  this  principle  let  us  thaw  the  line 
M.S  so  that  this  line  intersects  our  curve  at  the  points 
L  and  N  making  an  angle  NMO  equal  to  45  degrees. 
.•\ccording  to  our  law  just  announced  we  may  now 
scale  the  distance  LM  with  our  dividers  and  niake  N."-^ 
exactly  equal  to  it.  The  perpendicular  then  let  fall 
from  S  upon  the  zero  pressure  line  EG  will  determine 
for  us  the  point  O  which  we  are  looking  for.  Many 
engineers  consider  this  method  more  accurate  than  that 
of  using  the  expansion  line.  It  is  a  good  plan,  however, 
to  utilize  both  methods  in  determining  this  point  and 
I  lien  take  an  average  value. 

Having  now  defiritely  determined  the  zero  point 
( )  we  now  proceed  to  construct  the  hyperbolic  curve, 
the  ideal  expansion  line  as  stated  above.  In  order 
to  meet  the  requirements  of  the  committee  of  the 
-American  Society  of  Mechanical  Engineers  in  the  de- 
termining of  the  point  of  cut-off  A,  we  should  begin 
at  the  point  O  on  the  expansion  line.  In  order,  how- 
ever, to  have  more  room  for  illustration  we  begin  at 
the  poiiits  B  and  C.  As  previously  set  forth  the  rec- 
tangle BDCE  is  constructed.  The  verticle  line  CD 
is  then  extended  upward  until  it  intersects  the  admis- 
sion line  X.\  produced  at  some  point  F.    The  diagonal 


line  b"0  is  then  drawn  and  at  the  point  where  CE  pro- 
duced to  the  left  intersects  the  line  l''(  >,  the  same  being 
the  pi>int  (i,  we  erect  .i  ]>erpendicular  (iA.  The  point 
.\  is  then  the  particular  ])oint  in  (juestion  for  which 
we  are  in  search ;  namely,  the  commercial  point  of 
cut-off. 

By  scaling  off  the  distance  X.\  we  can  at  once  de- 
termine the  distance  out  from  the  beginning  of  the 
stroke  at  which  the  point  of  cut-off  takes  place. 
We  can  now  determine  as  many  intermediate  points 
along  this  curve  as  we  may  desire,  for  by  taking  the 
])oints  1,  2,  3,  4,  etc.,  along  the  line  FA  and  connecting 
these  points  with  the  point  O  we  can  determine  a 
scries  of  points  on  the  curve.  I'or  instance,  let  us 
note  d',  which  is  the  point  where  the  line  30  intersects 
the  vertical  line  GA.  Then  by  drawing  the  vertical 
line  3d  and  the  horizontal  line  (I'd  to  their  point  of  in-, 
tersection  d  we  definitely  determine  this  ])oint  d  which 
is  on  our  theoretic  expansion  cur\e.  By  an  exactly 
similar  method  the  ])oints  a,  b.  c.  and  as  many  others 
as  we  may  desire  are  located. 

Thermotwisters. 

1.  In  a  government  test  on  a  marine  boiler  made  with 
California  oil  the  following  data  were  taken.  The  analysis 
of  weight  of  the  oil  fuel  was  as  follows:  Carbon  81..")2%; 
h.vdrogen  11.01';;;  sulphur  0.^^i^';/,  ;  oxygen  6.92%.  The  analysis 
of  the  chimney  gases  by  means  of  an  Orsat  apparatus  was 
in  volume  as  follows:  Carbon  dioxide  6.67^, ;.  oxygen  12.6%; 
carbon  monoxide  0.4%;  nitrogen  80.4%.  The  temperature 
of  the  boiler  room  was  96°  F.,  the  temperature  escaping 
chimney  gases  743°  F.  and  the  temperature  of  the  atomizing 
sleam  378°  P.  The  equivalent  evaporation  from  and  at 
212°  F.  was  11.19  lb.  of  water  per  lb.  of  fuel  oil.  Determine 
I  he  heat  balance  for  the  test  Steam  used  on  atomization  was 
ii.t;44  lb.  per  lb.  of  oil. 

(a)     The  heat  lost  in  the  flue  gases  =  0.24W  (T  — t) 


\V  =  - 


c  (Ua  -I-  8b  -I-  7c  -h  7d) 


3a  +  3c 

where  c  =  .Sl.".2.  a  =  6.6.  b  =  12.6,  c  =  o.4,  d  =  80.4.  A  =  n  (no 
ash  for  oil.) 

.8152   (11  X  6.6 -I- 8 -I- 12  1;       7       0.4 -f  7  X  80.4) 

.  .  W =  28.7 

3  X  6.6  -t-  :;  X  0.4 

..  0.24   W  (T  —  t)  =0.24  X  28.7    (743  —  96)  =4355  B.t.u. 

0 

Calorific    value    of    fuel  =  14600  c  +  62,000    (H )     -|- 4000S 

8 
0692 

=  14600  X  .8152  +  62.000     (.1101 )  -f- 4000  X  .0055 

8 
=  18.202   U.t.u. 
4355 

Hence  lost  in   due  .gases  = =  23.9%. 

18,202 

(b)  Loss   due   to   moisture  formed   by   burning  of  hydro- 
gen 

=  19H-L\V)    [212.9  — t -I- 970.4 -(- 0.48  t.— 212)    ] 
=  '.tX.ll<n    [212.9  —  96-1-970.4-1-0.48   (743  —  212)  ]=  1330 

1330 

Hence  in  percentage  loss:= =  7.3%, 

18202 

(c)  Loss   due   to   incomplete   combustion. 

10150  CO                              10150  X  0.4 
c  X =  .8125  X  =  473    B.t.u. 


CO,  +  CO 


6.6  -I-  0.4 


473 


Hence  lost  in  incomi)lete  combustions ^2.6";^. 

18,202 
(d)  Loss  due  to  superheated  steam  used  in  spraying  oil 
0.48  W.n   (T  — to)  =0.48  X  .644    (743  —  378)  =113  B.t.u. 

113 

Hence  in  percentage,  loss  = =  0.6% 

18202 
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(3)   Stray  losses. 

Total  heat  accounted  for 
=  435.J  +  1330  +  473  +  113  +  10,860  =  17131 
..  Stray  losses  =  18,202 —17131  =  10, 1   B.t.u. 

1071 

Hence  in  percentage,  stray  losses  =  - =  i>.i)'/i. 

18,202 
F.  Heat  absorbed  by  boiler. 

=  11.19  X  970.4  —  10860  B.t.u. 

10,860 

=  59.7% 

18,202 


efficiency  of  boiler 


CHRONOLOGY  OF  ILLUMINATION. 
BV    W.    R.    MORGAN. 

First  artificial  lighUng  by  "fire-pans,"  "censers"  and 

"metal  braiziers," 

Torches  used  for  interior  ligliting. 
Oil  lamps  first  used. 
Earliest    mention   of   coal    by    the   Greek    philosopher, 

Theophrastus. 

First  mention  of  coal  in  Kngland;   contained    in  the 
Saxon  Chronicle  of  the  Abbey  of  Petersborough. 
Coal  began  to  replace  wood  and  charcoal. 
Coal  first  mined  systematically  in  England. 
Coal  became  a  commercial  commodity. 
King    Henry    III    granted    charter    to    mine    coal    in 
Newcastle. 

Coal  used   in  London. 

A  Royal  Proclamation  issued  forbidding  use  of  coal 
in  London  on  account  of  the  "noisome  smell." 
First  attempt  at  street  lighting  in  Ixmdon.  Sir  Henry 
Barton,  Mayor,  ordained  that  "lanterns  with  lights  be 
hanged  out  on  winter  evenings,  between  the  hours 
of  Mallowlide  and  Candlemas." 

nazil  Valentine  discovered  muriatic,  sulphuric  and 
nitric  acids. 

Lanterns  used  for  street  lighting  in   Paris. 
Abotit  this  time  Paracelsus  discovered  hydrogen  gas. 
Special  license  granted  to  make  charcoal  and  smelt 
iron. 

Use  of  coal  prohibited  by  Queen  Elizabeth  in  L-ndou 
while  Parliament  was  in  session,  because  "the  health 
of  the  knights  of  the  shires  might  suffer  during  their 
abode  in  the  Metropolis." 

Val  Helmont  settled  in  Brussels  and  gave  the  name  of 
"Gas"  (from  "Geist,"  meaning  ghost  or  si)iril)  to  the 
aerift)rm  bodies  produced  by  combustion  and  by  fer- 
mentation. 
British   Royal   Society   formed    (Constitution   adopted 

1662). 

Thomas  Shirley  investigated  a  natural  gas  well  in 
Lancashire.  England,  and  wrote  the  first  description 
of  experiments  with  natural  gas.  (Published  in  the 
"Transactions  of  the  Royal  Society  for  June,  1667"). 
The  use  of  coal  become  so  extensive  that 
the  sum  of  £200,000  was  raised  by  means  of  a 
"Hearth  Tax"  imposed  on  fireplaces  by  King  Charles 
HL 

1662  Robert  Boyle  ennunciated  that  statement  known  as 
"Boyle's  Law." 

1670  Dr.  Clayton  experimented  with  natural  gas  at  Lan- 
cashire, England,  and  distilled  coal  to  produce  gas 
which  he  stored  and  lighted.  An  account  of  his  ex- 
periments was  published  in  the  Transactions  of  the 
Royal  Society  for  1739. 

167.T     Coal   distilled   for  the   production   of   tar. 

1676     Boyle's  Law  confirmed  by  Mariotte. 

1679  A  "coal  mine"  near  Ottawa,  111.,  U.  S.  A.,  mentioned 
by  Father  Hennepin,  a  Jesuit  Missionary. 


B.C. 
1450 

1200 

500 
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1852 

1000 
1180 
1250 
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1316 
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1500 

l.'.2l 
1541 
1560 
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lliO'J 

1645 
1659 

1662 


Iti'JT  First  street  lighting  ordinance  passed  in  New-  York 
City. 

1711(1     Coal  exported  from  England  to  European  countries. 

172()  Dr.  Stephen  Hales  published  "Vegetable  Statics"  de- 
scribing his  experiments  on  the  distillation  of  coal. 

1733     Lanterns  used  lor  street  lighting  in   Birmingham. 

1749     Coal  first  mined  in  Richmcnd  Basin,  Virginia,  U.  S.  A. 

1754  Dr.  Joseph  Black  discovered  carbonic  acid  gas  (car- 
bon  dioxide). 

1755  Coal  discovered  in  Ohio,  U.  S.  A. 

17C0     Theory  of  specific  heat  and  of  latent  heat  propounded 

by  Dr.  Joseph  Black. 
1762     Oil  lamps   (street  lamps)   first  installed  in  New  York 

City. 

1766  A  gold  medal  offered  by  the  I-'rench  Academy  ct 
Science  as  a  prize  for  the  best  essay  on  street  light- 
ing; won  by  Lavoisier. 

1767  Hydrogen  discovered  in  water  by   Henry   Cavendish. 

1774  Oxygen  discovered  by  Joseph  Priestly. 

1775  The  composition  of  atmospheric  air  discovered  by 
Lavoisier. 

1776  The  water  lute   (water  seal)    invented  by   Priestly. 

1781  A  patent  granted  to  the  Earl  of  Dundonald  for  dis- 
tilling coal — all  the  products  of  distillation  are  men- 
tioned except  gas. 

1781     The  pas  holder  invented  by  Lavoisier. 

1781     Jean    Pierre    Minckelers    lighted    gas    distilled    from 

coal  as  a  demonstration  to  his  class  in  the  Uni\ersity 

of  Louvain. 
1784.     The  composition  of  water  discovered  by  Cavendish. 
1789     A    description    of    Lavoisier's   gas   holder   published 

in  England. 
IT'tO     Anthracite  coal  first  mined  in  Pennsylvania. 
I7:iL'     William  Murdoch  distilled  coal  in  an  iron  retort  and 

conducted   the  gas  seventy   feet   through   tinned   iron 

and  copper  tubes  ta  light  his  house  and  grounds  at 

Redruth  in  Cornwall. 
17^7     -Murdoch   lighted   with   gas   his   house   and   offices   at 

Old  Cumnock. 
17118     Murdoch  lighted   with  gas  one  o(    Boullon   &   Watt's 

shops  at  Soho,  near  Birmingham. 
IT'J'J     .Murdoch  invented  the  "D"  slide  valve  (used  in  stoaiu 

engines  and  gas  meters). 
179>J     Philippe    Lebon     (in    France)     patented    a    "Therm- 
Sept.,     olampe  "  for  the  production  cf  gas  by  distillation  from 

wood,   coal,   etc. 
ISOl     Ledon  lighted  with  gas  his  house  and  gardens  in  th<; 

Rue  St  Dominique,  France. 

1802  Murdoch  gave  a    public    display    of    gas    lighting    at 
April     Soho  to  celebrate  the  Peace  of  Amit.is. 

1803  Frederick  Albert  Winsor  bagan  experimenting  with 
gas  apparatus  at  Hyde  Park,  I»ndon. 

1804  Murdoch  built  gas  works  and  lighted  Boulton  ic 
Watt's  shops  at  Soho. 

1804     Winsor  obtained  first   English   patent  for  gas-making 
May     apparatus. 

1804  Winsor  gave  a  public  display  of  gas  lighting  at  the 
Lyceum  Theatre,  London. 

1805  Matches  invented. 

1805  Murdoch  built  gas  works  and  lighted  the  cotton  mill 
of  Messrs.  Phillips  &  Lee  at  .Manchester;  nine  hun- 
dred burners  were  supplied. 

1805  Samuel  Clegg  built  gas  works  and  lighted  the  cot- 
ton mill  of  Mr.  Henry  Lodge  near  Halifax. 

1806  Edward  Heard  patented  a  process  of  using  lime  as  a 
purifier. 

180«     navi.l   Melville  in  New|..,rl.  Khnde  Island,  lighted  hi.s 

house  with  coal   gas. 
Dec      Lead    pipes   laid    in    Pall    .Mall,    London,   by    Winsor. 
1806    These  were  first  gas  mains  laid  in  a  public  street. 
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Jan.  28. 

1807     One  side  of  Pall   Mall  lighted  with  gas. 

June  12. 

1807     Both  sides  of  Pall  Mall  lighted  with  gas. 
July  12    First   meeting   of   gas   stockholders     (proposed    Na- 

1807  tional  Light  and  Heat  Company,  London). 

Feb  25  Murdoch  read  a  paper  describing  the  gas  installation 

1808  at  Phillips  &  Lee's  Cotton  Mill  before  the  Royal  So- 
ciety,   and    was   awarded    the    Count   Rumford   Gold 

Medal. 

Healing  before  the  House  of  Commons  upon  Win- 
sor's  application  for  a  charter  for  the  "National 
Light  &  Heat  Company."  He  was  opposed  by  Mur- 
doch and  Watt. 

Clegg  wrote  a  paper  on  the  application  of  gas  light- 
ing°to  mills  and  factories  and  was  awarded  a  silver 
medal  by  the  Society  of  Arts. 

Wet  lime  purifier  introduced  by  Clegg  in  a  plant  to 
light  Mr.  Harris'  factory  at  Coventry. 
Application  made   to  Parliament  by   Winsor  and  his 
stocltholders   to   form   the    "London   &   Westminster 
Gas  Light  &  Ool^e  Company." 

Act  of  Incorporation  passed  by  Parliament  in  favor 
of  the  "London  &  Westminster  Gas  Light  &  Coke 
Company." 

A  Royal  Charter  granted  to  the  "London  &  West- 
minster Gas  Light  &  Coke  Company."  This  was  the 
first  gas  company  formed. 

The  hydraulic  main   introduced  by   Clegg  in  a  plant 
to  light  the  cotton  mills  of  Ashton  Brothers  at  Hyde. 
Clegg    became    engineer   of    "The    London    &    West- 
minster Gas  Light  &  Coke  Company." 
Mar.  18  David  Melville  obtained  a  patent  on  his  apparatus  for 

1813    making  coal  gas. 
Dec.  31    Westminster   Bridge   lighted   with   gas   for    the    first 

1813     time. 

April 

1814 
Dec.  9 

1815 
Dec.  28 

1815 

1815 
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May  5 
1809 


1809 


1809 


1810 


1810 


April 
1812 

1812 

1813 


1816 
1816 


1816 

1816 

1816 
1817 
1817 

1818 

June  19 
1819 
1819 
1819 

1820 

May 

1S21 
1821-4 


The  oil  street  lamps  of  St.  Margaret's  Parish,  West- 
minster were  replaced  with    gas  lamps. 

First  gas  meter  invented  by  Clegg. 
Gas  lighting  first  proposed  for  Philadelphia  by  Mr. 
James  M.  Murtie. 

First  treatise  on  gas  lighting  published  by  Frederick 
Accum. 

Gas  lighting  introduced  in  Liverpool,  England. 
The    cylindrical    gas    holder    first    appeared.      Con- 
structed at  the  works  of  the  London  &  Westminster 
Gas  Light  &  Coke  Company  under  direction  of  Sam- 
uel Clegg. 

First  Gas  Company  incorporated  in  the  United  States, 
at  Baltimore,  Maryland. 

Gas  lighting  first  exhibited  in  Baltimore  at  Peale's 
Museum. 

Clegg  invented  the  wet  meter  with  revolving  drum. 
Gas  lighting  introduced  in   Manchester,  England. 
Clegg's  wet  meter  remodelled  and  improved  by  John 
Malam. 

Gas  lighting  introduced  in  Sheffield,  Glasgow  and 
Edinburgh. 

Heard  and  Gordon  obtained  a  patent  for  compressing 
gas  in  metal  drums  to  furnish  a  portable  supply. 
London  Portable  Gas  Company  formed. 
Gas  lighting  at  Birmingham,  Bristol,  Paris  and  Brus- 
sels. 

Process  of  Oil  Gas  Manufacture  patented  by  Taylor 
and  Martineau. 

Act  of  Parliament  pas.^ed,  authorizing  the  erection 
of  Oil  Gas  Works. 

Oil  Gas  Works  built  at  Bristol.  Colchester,  Dublin, 
Edinburgh,  Hull,  Leith,  Liverpool,  Norwich,  Plymouth 
and   Taunton. 


1822 
1823 
1823 
1823 

Jan.  19 

1824 
1825 

1825 
1S25 
1825 
1825 
1827 
1828 
J;:n.  1 
1S29 
1829 
1830 


Gas  Lighting  introduced  in  Munich  and  Belfast. 
Malam  patented  a  process  of  dry  lime  purifying. 
The  Boston   (Mass.)  Gas  Light  Company  established. 
Gas  Lighting  introduced  in  New  York  City. 

Broadmeadow  patented  the  exhauster. 

Gas    lighting    introduced    in    Amsterdam,    Hanover, 

Ghent,  Rotterdam  and  Rousells. 

Governor  invented  by  Samuel  Crosley. 

New  York  Gas  Light  Company  established. 

Benzole  discovered  by  Faraday. 

First  gas  lamps  erected  in  Brooklyn,  New  York, 

Gas  Lighting  in  Berlin. 

First  Gas  Works  In  Boston,  Mass.,  built  on  Hull  St. 


PMrst  gas  lamps  in  Boston  lighted  in  Dock  Square. 

Gas  lighting  introduced  in  Dresden. 

Manhattan   Gas   Light   Company   established   in    New 

York. 

1832  Meters  first  manufactured  in  the  United  States  by 
Samuel  Hill  in  Baltimore,  Mai-yland. 

1S32     Gas  lighting  introduced  in  Louisville,  Kentucky. 
.Mar.  19  A  dry  meter  invented  by  James  Bogardus,  an  Amcri- 

1833  can  engraver,  was  patented  by  Miles  Berry. 
1833     Gas  lighting  introduced  in  Vienna. 

1833     Gas  lighting  introduced  in  New  Orleans,  Louisiana. 
Oct.  12    The  telescopic  holder  patented  by  Hutchinson,  engi- 

1833  neer  of  the  London  Metropolitan  Gas  Company.  This 
holder  was  invented  in  1824  and  described  in  Creigh- 
ton's  Encyclopedia. 

1834  Gas  lighting  introduced  in   Havre. 

1835  Gas  meters  manufactured  in  New  York  by  Young 
and  in  1836  by  Samuel  Down. 

1S35  Gas  lighting  introduced  in  Caen,  Amiens,  Bologna, 
Lyons   and   St.   Petersburg. 

1836  Gas  lighting  inlroduced  in  Philadelphia,  Pennsyl- 
vania,  and   in   Pittsburgh,   Pennsylvania. 

1838     Gas  Lighting  introduced  in  Nantes  and  in  Leipslc. 
1840    Gas   lighting  introduced  in   Cincinnati,   Ohio  and   in 
Montreal,  Canada. 

1840  Meters  adopted  by  the  London  &  Westminster  Gas 
Light  &  Coke  Company. 

1841  Gas  lighting  introduced  in  Manchester,  New  Hamp- 
shire;  and  in  Sydney,  Australia. 

1S42    Gas  lighting  introduced  in  Toronto,  Canada. 
1843     Gas  lighting  introduced  in  Halifax,  Nova  Scotia. 

1843  William  Richards  made  a  dry  meter  with  two  dia- 
phragms, two  slide  valves,  and  a  dial,  which  with 
minor  improvements  is  the  meter  in  use  today. 

1844  Gas  lighting  introduced  in  Hamburg. 

1845  Gas   lighting  introduced  in   Madrid. 

1846  Gas  meters  made  legal  in  France. 

ISlti     Gas  lighting  inlroduced  in  St.  Louis,  Missouri. 

1847  Gas  lighting  introduced  in  Breslau,  Germany;  Fall 
River,  Massachusetts,  and  Newark,  New  Jersey. 

1848.     New  Haven  City.     Lighted. 

Patterson,  N.  J.    Lighted. 

Providence,  R.  1.     Lighted. 

Rochester,  N.  Y.     Lighted. 

Buffalo,  N.  Y.    Lighted. 

W'ashington,  D.  C.    Lighted. 
l&i'J     Quebec,  Canada.     Lighted. 

Norfolk,  Va.     Lighted 

Cleveland,  Ohio.     Lighted. 

Detroit,  Michigan.     Lighted. 

Syracuse,  N.  Y.     Lighted. 

Utica,  N.  Y.     Lighted. 
1849    A  company  formed  in  Boston,  Mass.,  by  Mr.  George 

Darracott  to  manufacture  meters. 
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1850 


i8r,i 


1833 


1854 


1855 
1856 


1857 


1858 
1860 
1861 
1862 

1863 
1864 
1865 


1866 
1867 


1868 

1869 
1870 
1871 

1872 

1873 
1878 
1879 
1885 
1887 


Chicago,  Illinois.    Lighted. 

Columbus,  Ohio.     Lighted. 

Hartford,  Conn.    Lighted. 

Worcester,  Mass.     Lighted. 

Kingston.     Lighted. 

Hamilton.    Lighted. 

Indianapolis,  Indiana.     Lighted. 

Memphis,  Tennessee.     Lighted. 

Buenos  Ayres,  Argentine  Republic. 

Brockville.     Lighted. 

Rome.     Lighted. 

Heidelberg,     Lighted. 

Milwaukee,   Wisconsin.     Lighted. 

Belleville.     Lighted. 

Nice.     Lighted. 

St.  Joseph,  Missouri.     Lighted. 

San  Francisco,  California.     Lighted. 

Toledo,  Ohio.     Lighted. 

Ottawa,  Canada.     Lighted. 

Vera  Cruz.    Lighted. 

Atlanta,  Ga.     Lighted. 

Melbourne.     Lighled. 

Warsaw.     Lighted. 

Scranton,    Pa.      Lighted. 

St.  Paul,  Minnesota.     Lighted. 

Copenhagen.    Lighted. 

Tasmania.     Lighted. 

Portland.   Oregon.     Lighted. 

Malta.    Lighted. 

Shanghai.    Lighted. 

Hong  Kong.    Lighled. 

Smyrna.     Lighted. 

Alexandria.     Lighted. 

Bombay.     Lighted. 

Rio  Janiero.    Lighted. 

Christchurch.     Lighted. 

Corea.    Lighted. 

Moscow.    Lighted. 

Kansas  City,  Missouri.    Lighted. 

Los  Angeles,  California.     Lighted. 

Oakland,    California.     Lighted. 

Ceylon.     Lighted. 

Omaha,  Nebraska.     Lighted. 

Stockton,  California.    Lighted. 

Leeds.    Lighted. 

Yokohama.     Lighted. 

Minneapolis,  Minnesota.     Lighted. 

Tokyo.     Lighted. 

Montevideo.    Lighted. 

Seattle,  Washington, 

Cologne.     Lighted. 

St.  Johns.     Lighted. 

Tacoma,  Washington. 

Spokane,  Washington, 


Lighted. 


Lighted. 


Lighted. 
Lighted. 


THE    INTERNATIONAL    ENGINEERING    CON- 
GRESS. 

To  formulate  plans  for  holding  an  international 
congress  of  engineers  at  San  Francisco  during  the 
Panama  Pacific  Exposition  in  1915  twenty-seven  dele- 
gates from  nine  engineering  societies  met  at  the 
Exposition  P.uilding  on  January  15.  At  this  meeting 
it  was  unanimously  decided  to  hold  such  a  meeting 
and  a  representative  committee  was  selected  to  take 
charge.  W.  F.  Durand,  professor  of  mechanical  engi- 
neering at  Stanford  University,  was  chosen  as  chair- 
man and  Otto  Von  Geldern  as  secretary,  the  other 
members  being  H.  A.  Lardncr,  C.  D.  Marx,  C.  B.  Wing, 
Geo.  W.  Dickey,  S.  B.  Christy  and  F.  W.  Bradloy. 

The  most  definite  assurance  of  support  was  re- 
ceived from  the  American  Institute  of  Electrical  Engi- 
neers, whose  delegates,  PI.  .\.  Lardner,  George  Murphy 
and  S.  J.  Lisberger,  reported  that  the  International 
Electro-Technical  Commission  had  granted  authority 
to  hold  an  International  Electrical  Congress  in  San 
Francisco  during  the  month  of  September,  1915.  the 
official  meeting  of  the  Commission  to  be  held  about 
the  same  time.  This  arrangement  will,  of  course,  pre- 
clude the  American  Institute  of  Electrical  Engineers 
from  merging  or  combining  these  congresses  into  a 
general  engineering  congress.  However,  it  is  greatly 
interested  in  this  meeting  and  will  do  all  in  its  power 
to  co-operate  in  the  arrangements. 

The  .American  Society  of  Mechanical  Engineers 
was  represented  by  Calvin  W.  Rice,  the  national  sec- 
retary; W.  F.  Durand  and  E.  C.  Jones,  and  assured 
its  hearty  co-operation  in  this  work. 

The  committee  from  the  American  Society  of 
Civil  Engineers,  consisting  of  A.  D.  Foote,  C.  D.  Marx 
and  \y.  A.  Cattell,  has  not  yet  received  definite  instruc- 
tions from  the  parent  society,  nor  has  the  American 
Institute  of  ]\Tining  Engineers  nor  the  Mining  and 
INFetallurgical  Society. 

The  Pacific  Coast  Gas  Association,  represented 
by  John  A.  Pritton,  C.  O.  G.  Miller  and  Frank  A. 
Leach.  Jr.,  stated  that  a  national  meeting  of  the  gas 
engineers  had  been  arranged.  The  other  organiza- 
tions, including  the  American  Society  for  Testing 
Matereials,  Society  of  Naval  Architects  and  Marine 
Engineers  and  Technical  Society  of  the  Pacific  Coast, 
have  given  the  matter  favorable  consideration  but 
have  not  vet  taken  definite  action. 


TRAIN  DISPATCHING  BY  TELEPHONE. 

The  appropriations  now  being  prepared  in  Winni- 
peg for  the  work  of  the  Canadian  Pacific  Railway 
during  1912  will  contain  an  item  for  the  installation  of 
over  1000  miles  of  telephone  circuits.  Such  systems 
have  already  been  successfully  used  on  railroads  in 
the  United  States,  and  Canadian  tests  of  the  tele- 
phone for  train  dispatching  have  also  proved  success- 
ful. It  will  not  be  long  therefore  before  this  method 
will  be  used  over  the  entire  system  of  the  Canadian 
Pacific  Railway.  Almost  all  the  new  circuits  will  be 
built  west  of  Fort  William,  the  work  of  equipping 
the  main  lines  in  the  cast  having  been  virtually  com- 
pleted. 


THE  BEE  AS  AN  ENGINEER. 
In  the  construction  of  the  hexagon  honey  cells  of 
material  from  her  own  body,  the  working  bee  at  once 
has  solved  the  problem  of  economy  of  room,  of  the 
lightest  possible  material  of  greatest  strength,  while 
the  dividing  wall  in  each  honey  case  allows  the  great- 
est number  of  workers  to  continue  "on  the  job."  Strips 
of  comb  a  foot  wide  and  four  feet  long  sustain  a 
weight  of  thirty  or  forty  pounds  of  honey,  while  the 
comb  itself  would  probably  not  weigh  more  than  five 
or  six  ounces. 


ELECTRIC   SIGNS   IN  PARAGUAY. 

Electric  signs  arc  not  neerled  in  .Asuncion,  Para- 
guay. Consul  Ferris  states  that  the  streets  are  de- 
serted after  7  p.  m..  and  the  shop  windows  are  closed 
by  heavy  iron  shutters. 
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THE    MAN-AND-A-WHEELBARROW. 

Ninety-five  per  cent  of  the  water  power  locations 
in  the  State  of  California  are  not  made  in  good  faith, 
nor  with  the  intention  of  developing  energy,  accord- 
ing to  a  statement  made  recently  by  Horace  T.  Jones, 
special  agent  for  the  Conservation  Commission  and 
the  Conservation  Board  of  Water  Power  Control. 
Our  own  views  on  this  subject  may  be  found  on  the 
editorial  page,  but  for  the  edification  of  our  readers  we 
publish  an  abstract  from  Mr.  Jones'  report. 

More  than  3000  water  power  locations  have  been 
investigated  by  the  Commission  and  Board.  It  is  held 
that  valuable  water  power  sites  are  being  held  by  the 
'•man-and-a-wheelbarrow"  method,  and  as  a  conse- 
quence development  of  the  power  resources  of  the 
State  are  retarded. 

Filings  are  made,  according  to  JoneS;  for  the  solo 
purpose  of  speculation.  The  locators  of  power  sit 
on  the  locations  and  wait  for  some  company  or  inter- 
est to  rome  along,  and  then  they  cinch  the  victim, 
who  is  out  for  power  with  the  intention  of  developing 
it  and  turning  it  into  commercial  uses. 

"Development  consists  largely,"  said  Jones,  "of 
trails  and  cabins  built  and  surveys.  Everything  is 
done  by  the  speculator  in  water  rights  that  can  be  done 
easily  and  without  much  outlay. 

"The  usual  custom  is  to  have  one  or  two  men, 
with  a  wheelbarrow  or  a  pick  and  shovel,  stay  on  the 
ground  until  it  can  be  ascertained  whether  or  not  there 
is  any  likelihood  of  a  big  company  or  interest  coming 
on  to  the  ground  and  buying  the  right,  such  as  it  is. 

"This  is  the  case  in  a  large  number  of  the  filings 
located  at  strategic  points  along  the  Tuolumne  river 
and  its  tributaries,  for  which  the  purchase  price  of 
$6.S3.000  was  paid  partly  to  acquire  certain  water  rights 
bekuiging  to  the  Ham  Hall  interests,  to  control  the 
San  Francisco  water  rights,  and  also  for  certain  reser- 
voir and  dam  sites  on  the  upper  Tuolumne  and  the 
upper  tributaries  of  that   stream. 

"It  was  for  the  purpose  of  avoiding  the  difficulty 
presented  to  the  city  of  San  Francisco  that  the  'Glavis- 
Pardee'  conservation  bill  was  introduced  in  the  Legis- 
lature at  the  extraordinary  session.  By  this  bill  the 
Board  of  Control  of  \\'ater  Power  would  have  been 
authorized  to  sit  as  a  quasi-judicial  body  to  pass  upon 
and  adjudicate  the  use  of  waters  on  the  various  streams 
of  the  State." 


COAL  PRODUCTION  OF  THE  UNITED  STATES 

.Mthough  the  production  of  coal  in  the  United 
States  during  1911  was  probably  second  only  to  that 
of  the  record  year,  1010,  the  year  was  unsatisfactory 
to  the  coal-mining  industry.  Overproduction  and  the 
struggle  for  trade  depressed  prices  heavily.  The  re- 
cord of  the  anthracite  region  of  Pennsylvania  was  a 
notable  exception  to  the  general  conditions.  The  ship- 
ments of  anthracite  for  the  11  months  ended  Novem- 
ber 30  amounted  to  63,838.872  long  tons,  and  the  De- 
cember shipments  are  estimated  at  6.2.'^0.000  long  tons. 
This  total  exceeds  the  nrovious  hitrh  record  of  1007 
bv  approximately  3.000.000  tons.  The  local  trade  in 
1011  amounted  to  about  2,000,000  long  tons,  and  the 
colliery  consumption  to  8,000.000  tons,  makincrthe  total 
production  for  the  year  close  to  80.100,000  long  tops, 


al^out  4,700,000  long  tons  over  the  1910  output.  A  part 
of  the  increase  in  production  is  probably  due  tc)  the 
slocking  of  fuel  in  anticipation  of  April  1,  1912,  when 
the  ])resent  wage  agreements  terminate,  but  the  mar- 
ket has  been  absorbing  an  unusually  large  tonnage, 
and  the  increase  is  not  chiefly  artificial. 

Much  of  the  bituminous  business  has  been  con- 
ducted at  a  loss,  and  the  trade  as  a  whole  has  been 
demoralized.  The  depression  of  the  iron  trade  has 
been  seriously  reflected  in  the  coking-coal  regions. 
It  is  estimated  that  the  production  of  coke  in  1911 
will  show  a  decrease  of  20  to  30  per  cent  from  that 
f)f  1910.  The  shutting  down  of  hundreds  of  coke  ovens 
has  added  the  burden  of  disposing  of  a  large  part  of 
the  slack  usually  consumed  by  that  industry  to  the 
other  troubles  of  the  bituminous  operators. 

The  total  production  of  bituminous  coal  in  1911 
was  probably  3  to  5  per  cent  below  that  of  1910.  .\ 
decrease  of  5  per  cent  means  a  decline  of  25,000,000 
sliort  tons,  or  more  than  the  total  coal  production 
of  Belgium,  the  sixth  coal-producing  country  of  the 
world.  With  this  decrease  the  bituminous  output  for 
the  year  would  be  between  395,000,000  and  405,000,- 
000  short  tons.  With  the  addition  of  the  total  anthra- 
cite output,  the  total  production  of  coal  for  1911  aggre- 
gates between  485,000,000  and  496,000,000  short  tons, 
compared  with  501,600.000  short  tons  in  1910.  These 
estimates  are  based  on  statements  from  leading  oper- 
ators, on  the  railroad  shipments  for  all  but  the  last 
few  weeks  of  the  year,  and  on  the  monthly  reports 
from    the   blast    furnaces. 


POWER  FROM  GARBAGE  IN  EUROPE. 

The  generation  of  electric  power  fronivj^he  com- 
l>nstion  of  garbage  <>n  the  continent  of  Furopc  lias 
been  less  successful  than  in  I-".ngland.  In  general  the 
plants  enqdoyed  are  dififerent.  the  (iermans.  for  in- 
stance, using  l\)rced  draft  of  300  to  6(X)  m.ni.  of  water, 
in>tead  of  60  to  100,  as  in  England.  Grates  of  the 
bar  variety  are  not  used,  but  troughs  into  which  the 
material  is  dunqjcd  and  through  iioles  in  the  sides  of 
which  the  air  is  blown.  Such  plants  have  been  built 
at  Wiesbaden,  Mickolez.  Kiel,  Brunn  and  Frankfort. 
Ci>ntinuous  grates,  however,  have  been  used  at  Paris, 
Ixeiles,  Havre  and  Rouen,  while  installations  of  this 
kind  are  under  construction  at  Rotterdam.  In  plants 
at  St.  Petersburg.  Zurich  and  Furth  automatic  devices 
for  charging  the  furnaces  are  used.  The  new  conti- 
nental plants  are  designed  with  a  view  to  power  i)ro- 
<lucti(»n,  the  usual  guarantee  being  one  pound  of  steam 
per  pound  of  refuse.  Data  regarding  some  continental 
plants  follows: 

Frankfort,  six  horizontal  water  tube  boilers  hav- 
ing 7.^0  square  meters  of  heating  surface  furnish  steam 
to  tw<i  500  h.p.  engines,  which  generated  2,290,143  kw-. 
h.,  of  which  the  plant  itself  consumed  377,039.  munici- 
pal lines  used  984.316  kw.  h..  and  the  water  works 
plant  928,788  kw.  h.  Barmen,  three  vertical  fire  tube 
boilers  having420square  meters  heating  surface,  which 
furnish  steam  toone600h.p.  engine, generating], 400.000 
kw.  h..  of  which  .'^OO.OOO  was  consumed  at  the  plant, 
the  balance  by  nninicipal  electric  systems.  Brunn, 
two  horizontal  water  tube  boilers  having  424  square 
metersv  heating  surface,  which  furnish  steam  to  two 
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boilers  of  675  h.p. ;  809,062  kvv.  h.  were  generated,  of 
which  138,615  were  consumed  by  the  plant,  the  bal- 
ance by  the  municipal  electric  system.  Fredcriksberg, 
three  horizontal  water  tube  boilers  having  615  square 
meters  heating  surface,  which  supplies  steam  to  two 
engines  of  340  h.p. ;  496,187  kw.  h.  were  generated, 
of  which  193,885  were  consumed  by  the  plant,  120,869 
by  the  municipal  hospital,  2.919  by  the  water  system 
and  125,514  for  private  lighting.  Zurich,  three  hori- 
zontal water  tube  boilers  of  410  square  meters  heating 
surface,  which  supplied  steam  to  one  220  h.p.  engine ; 
180,347  kw.  h.  were  generated,  of  which  130,751  was 
consumed  by  the  plant  and  49,596  by  shops.  .\t  Kiel 
there  are  three  horizontal  water  tube  boilers  having 
510  square  meters  of  heating  surface,  which  supply 
steam  to  one  80  hp.  engine. 


GAS  AND  ELECTRIC  EARNINGS  IN  THE  LEAD 

Henry  L.  Dohcrt}-  (^  Co.,  of  Xcw  York,  has  issued 
a  chart  and  tables  showing  the  relative  increases  and 
decreases  of  the  earnings  of  the  steam  railroads,  elec- 
tric lines,  gas  and  electric  companies  and  industrial 
corporations  from  1902  to  1910. 

These  data  show  that  the  gross  and  net  earn- 
ings from  the  gas  and  electric  business  increased  the 
more  rapidly,  and  that  they  were  practically  unaffected 
in  their  rate  uf  increase  by  the  panic  conditions,  even 
in  1907  and  1908.  Gas  and  electric  properties,  in  the 
eight  years  under  review,  experienced  no  decrease 
ill  net  earnings,  while  the  gas  and  electric  and  street 
railway  properties  are  the  only  ones  which  showed 
no  decrease  in  gross  earnings.  The  earnings  of  the 
railways  and  industrials,  on  the  other  hand,  were  sub- 
ject to  llie  most  \iolcnl  fluctuations.  faMing  very  rap- 
iiliv  in  the  \'ears  of  panic  and  de|)ression — 1903-4  and 
l''67-8. 

It  is  noted  that  the  rale  of  increase  in  gross 
earnings  of  gas  and  electric  com[ianics,  was  less  in 
I'HJS  than  in  any  of  the  other  years  under  review,  but 
net  earnings  were  unaffected.  The  Doherty  deduction 
and  e.\i)lanation  is  that  this  slacking  olf  was  due  to 
'he  fact  that  many  managers  ot  ligliting  plants,  fright- 
ened by  the  panic  curtailed  their  business  getting  e.x- 
lienditures  in  that  perioil.  In  this  they  erred.  It  is  also 
declared  that  earnings  of  steam  railroads  and  indus- 
trials fluctuate  in  common,  owing  to  their  dependence 
upon  freight  movement  and  industrial  conditions,  hard 
times  forcing  drastic  economies  in  purchases  of  main- 
tenance supplies,  while  electric  railways  derive  almost 
all  their  revenue  from  passenger  travel,  which  with 
them  is  very  little  affected  in  times  of  stress. 

Another  feature  worthy  of  note  in  this  interesting 
comparison  is  that  the  gross  earnings  of  all  properties 
under  review  have  shown  a  greater  percentage  of  in- 
crease than  that  of  the  net  earnings.  Probably  this  is 
due  largelv  to  the  fact  that  the  cost  of  materials,  or 
labor  or  both,  have  increased  more  rapidly  than  prices 
have  enhanced.  This  is  particularly  interesting,  in 
view  of  the  general  downward  trend  of  prices  for  gas 
and  electric  service  in  the  last  ten  years.  The  net 
I>rofits  arc  secminglv  coniing  from  a  constant  increase 
in  the  volume  of  sales,  rather  than,  as  formerly,  from 
small  sales  and  larger  profits. 


POWER  FROM  LAKE  GENEVA. 

Two  suggestions  have  been  made  fo'  exploiting 
the  Lake  of  Geneva  for  the  benefit  of  Pari",  one  being 
to  convey  its  water  through  an  aqueduct  'o  Paris  and 
the  other  to  utilize  the  water  power  of  the  upper 
Rhone  at  its  outflow  from  the  lake. 

.\ccording  to  the  latter  it  is  proposed  to  build  a 
huge  embankment  at  Gcnissiat,  which  is  to  convert 
the  whole  valley  of  the  upper  Rhone  as  far  as  Geneva 
into  an  artificial  lake  23  kilometers  long,  with  a  capa- 
city of  50.000,000  cubic  meters.  The  head  of  67-69 
meters  thus  available  would  supply  up  to  246,500 
kilowatts,  while  the  number  of  kilowatt  hours  avail- 
able during  a  year  would  be  equivalent  to  the  energy 
supplied  by  the  combustion  of  1,500,000  tons  of 
coal.  The  power  house  at  the  foot  of  the  embank- 
ment is  to  contain  24  units  of  10,000  kilowatts 
or  16  of  15.000  kilowatts,  and  three-phase  trans- 
mission at  120,000  volts  fpossibly  1.50,000  volts) 
is  to  be  adopted,  the  current  bein,g  generated  at  12,- 
000  volts  and  transformed  up  in  a  transformer  house 
about  80  feet  long.  The  Francis  turbines  are  to  work 
at  a  speed  of  250  revolutions  per  minute,  and  the  con- 
tinuous current  exciter  machines  C750  kilowatts,  160 
volts')  are  to  be  operated  by  vertical  turbines.  Each 
turbo-generator  set  is  to  be  quite  self-contained.  The 
four  high-tension  transmission  lines  from  Genissiat  to 
Pari<  are  to  convey  no  less  than  80.000  to  100.000 
kilowatts.  They  are  to  be  divided  into  two  groups, 
following  different  paths,  each  line  to  be  subdivided 
by  section  switches  info  sections  of  100-kilomctcrs 
iTuli.  transverse  lines  nermittincr  anv  injured  section  to 
be  cut  out  without  interfering  with  the  operation  of  the 
plant.  Thcv  arc  to  consist  of  aluniimmi  lines  ar- 
ranged 10  feet  apart  and  carried  bv  steel  towers  65 
feet  in  height.  A  thick  galvanized  steel  protective 
wire  is  to  run  on  ton  of  the  lines. 


OIL  PRODUCTION  OF  CALIFORrTIA. 

The  total  oil  production  of  the  State  of  '"alifornia 
for  1911  was  78.845.082  barrels,  according  to  figures 
iust  compiled  bv  R.  W.  Dallas,  manager  of  ths  Cali- 
fornia branch  of  the  Independent  Oil  Producers' 
Agencv.  This  is  an  increase  over  1910  of  5  834.522 
barrels,  or  about  8  per  cent.  The  total  produc'ion  for 
1910  was  73.ni0..^60  hnrrols.  Midwav  field  le?'fs  with 
a  production  of  20,000.000  barrels,  and  Coalinga  comes 
second. 


TAMPICO,  MEXICO,  ELECTRIC  ACTIVITY. 

Plans  are  said  to  have  been  completed  for  replac- 
iner  the  mule  cars  with  electric  cars,  for  enlarsfinSf  one 
of  the  electric-lieht  plants,  and  for  utilizing  the  water 
power  of  the  rivers  of  this  reeion  for  electric  power. 

The  stnbilitv  of  the  new  administration  in  ATexico  is 
addintr  wonderfidiv  in  the  rc^foration  of  confidence  in 
all  (luarters.  ThrouohnnI  the  repid)!ic  hvclroelectric 
enteriiri/es  are  being  proninlcd  and  the  rcopeninrr  of 
loiiir-closed  miningf  operations  is  of  material  aid  in 
assuring  the  consumption  of  electrical  power. 
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Since  the  beginning  of  creation  man  has  yearned 
and  longed  for  the  light.  Down  throngh  the  ages 
beginning  with  those  early  days 
Chronology  of  o'   which   we   read   that  "Darkness 

Illumination  ^^'^^  upon  the  face  of  the  deep  and 

the  spirit  of  God  moved  upon  the 
waters  and  God  said  "let  there  be  light,'"  man  has 
Steadfastly  yearned  and  longed  for  its  complete  ful- 
fillment. The  instinctive  desire  of  the  new-born  babe 
to  turn  its  eyes  toward  the  glistening  ray  which  per- 
chance throws  itself  across  the  darkened  bed-chamber 
is  the  most  striking  example  of  this  human  trait. 

V-ven  the  most  dissolute  of  human  beings  have  felt 
its  charms  and  we  can  almost  imagine  that  the  ruling 
passion  uppermost  in  the  thoughts  of  the  degenerate 
old  Roman  Emperor,  Nero,  as  he  quietly  fiddled 
away  in  the  presence  of  the  burning  of  Rome  which 
he  himself  had  planned,  was  not  that  of  "There'll  be 
a  hot  time  in  the  old  town  tonight,"  but  rather  that 
inborn  something,  that  something  which  moves  us 
all  no  matter  how  low  we  may  have  fallen,  namely 
"search  for  the  light." 

W'c  of  modern  times  can  scarcely  realize  what  the 
adxance  of  ingenuity  and  invention  has  done  for  the 
solution  of  this  burning  question  of  the  ages.  As, 
in  the  evening  we  enter  the  brilliantly  lighted  metrop- 
olis every  street  with  its  well  designed  electrolier  or 

Wclsbach,  every  ballroom  with  its  glittering  bespan- 
gled decorations  should  forcefully  contrast  itself  with 
the  dingy,  crime-lurking  streets  of  the  days  of  yore 
and  with  the  ballroom  of  yesterday  suggestive  more 
o!  spooks  than  the  fairy-winged  beauties  of  today. 

Elsewhere  in  these  columns  is  to  be  found  a 
chronology  of  illumination  by  VV.  R.  Morgan  which 
sets  forth  the  interesting  facts  or  mile  posts,  as  rt 
were,  in  the  advance  of  the  art  of  illumination^  Most 
striking  is  the  contrast  of  the  slow  progress  in  the 
art  for  centuries  upon  centuries  as  compared  with 
that  of  the  past  two  decades.  Even  the  far  famed 
"ten  league  boots"  could  not  follow  the  recent  comet- 
likc  progress  of  this  art  across  the  horizon  of  human 
progress. 

The  human  race,  like  the  philosopher  of  old  with 
his  lantern  lighted  in  broad  daylight,  is  ever  yearn- 
ing to  be  raised  to  a  higher  plane,  and  though  its 
efforts  may  be  as  futile  as  those  of  Diogenes  in  his 
search  for  an  honest  man,  yet  the  very  symbolism 
of  light  itself  so  forcefully  emphasized  by  the  modern 
improvement  in  illumination  is  unquestionably  work- 
ing ui)on  the  unconscious  psychological  side  of  man 
a  deep  felt  influence. 


The  subject  of  oil  burners  has  been  one  of  con- 
siderable agitation  of  late  both  in  the  columns  of  this 
Journal  and  elsewhere.  In  this 
OU  issue   will   be   found  an  article  on 

Burners  "Drilling  Boilers  in  the  California 

Oil  Fields,"  and  in  its  conclusion 
the  author,  A  .S.  Menzin,  has  given  interesting  de- 
tails of  a  home-made  burner  which  seems  to  have 
considerable  popularity  in  the  oil  producing  localities 
of  the  State. 

The  remarkable  efficiency  with  which  such  crude 
mechanisms  perform  their  purpose  proves  more  thor- 
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oughly  the  idea  now  so  well  recognized  among  engi- 
neers, that  after  all  the  question  of  the  burner  is  not 
one  of  paramount  importance.  The  actual  setting 
of  the  boiler  and  particularly  the  arrangement  of  the 
furnace  with  its  baffling  walls  seem  to  be  the  crucial 
points  in  deciding  the  efficiency  or  non-efficiency  of 
installations  of  this  sort. 

Not  many  months  ago  the  readers  of  this  Jour- 
nal were  treated  to  the  interesting  details  of  a  test 
on  the  Parker  boilers  installed  in  the  Fruitville  Plant 
of  the  Southern  Pacific  Company.  These  boilers 
showed  under  a  most  rigid  test  the  remarkable  effi- 
ciency of  83.7  per  cent.  It  is  the  usual  practice  to 
neglect  in  the  compilation  of  boiler  efficiency  the 
heat  stored  in  the  steam  used  for  the  atomization  of 
the  oil  and  also  the  heat  required  to  superheat  this 
steam  to  the  temperature  of  the  out-going  chimney 
gases.  In  a  word,  the  efficiency  of  the  boiler  is  gen- 
erally taken  from  the  standpoint  of  evaporative  profi- 
ciency rather  than  the  net  result  after  allowing  for 
this  energy  used  in  the  atomization  of  the  oil. 

Four  boilers  of  the  Parker  type  have  just  been  in- 
stalled and  put  in  operation  at  Station  C  of  the  Pacific 
r.as  &  Electric  Company  in  Oakland.  These  boilers 
are  to  be  used  to  operate  a  recently  installed  12,000 
kilowatt  Curtis  turbine.  It  is  planned  within  the  near 
future  to  subject  the  entire  boiler  and  turbine  instal- 
lation to  the  most  rigid  tests.  Hitherto  but  a  single 
boiler  has  been  tested  in  trials  of  this  sort,  but  in  the 
proposed  run  the  plant  as  a  whole  will  be  put  through 
the  ordeal. 

Engineers  arc  looking  forward  with  much  ex- 
pectancy to  the  results  that  may  be  brought  out  in  this 
test.  Undoubtedly  it  will  add  much  to  our  knowledge 
in  this  phase  of  engineering  on  the  Coast.  It  will 
be  interesting  to  follow  the  working  of  the  complete 
power  plant,  and  especially  to  note  the  question,  not 
only  of  the  boiler  evaporation,  but  also  the  efficiency 
of  the  entire  plant,  taking  into  account  every  loss 
which  we  are  able  to  completely  determine. 

At  Station  A  of  the  Pacific  Gas  &  Electric  Com- 
pany in  San  Francisco  has  been  recently  installed  the 
largest  turbo-generator  on  the  Coast.  This  gener- 
ator has  a  capacity  of  15.000  kilowatts  and  is  of  the 
Curtis  type,  with  six  stages  of  steam  expansion.  The 
test  upon  this  installation  will  also  be  of  much  prac- 
tical importance  for  Coast  conditions.  It  will  be  in- 
teresting to  note  the  economy  of  such  large  units. 
The  operation  of  units  of  this  magnitude  upon  the 
gigantic  network  of  hydroelectric  installations  of 
the  Pacific  Gas  &  Electric  Company  will  also  be  of 
much  interest  and  undoubtedly  there  will  be  devel- 
oped in  the  forthcoming  test  some  new  and  interest- 
ing ideas. 


"The    ^fan-and-a-Wheelbarrow."  the    title    of    an 
article  appearing  elsewhere  in  these  columns,  strikes 
once  again  at  the  hardy  prospector 
who  has  done  so  much  for  the  de- 
velopment  of  our  great   Western 
empire.     It  is  indeed  true  that  the 
locator  of  a  valuable  water  right  often  is  unable  to 
do  more  than  improve  his  project  by  the  wheelbar- 


The  Man-and-a- 
Wheelbarrow 


row  method.  Only  he  who  has  lived  in  the  cabins 
01  the  prospector,  where  either  mining  or  hydroelec- 
tric development  of  our  unknown  natural  resources 
was  being  undertaken,  can  appreciate  what  the  rugged 
life  and  stay-with-it-ive  ((ualities  of  this  type  of  citi- 
zen  really  are. 

It  is  stated  in  the  article  above  referred  to  that 
95  jjcr  cent  of  the  hydroelectric  power  sites  are  never 
actually  undertaken.  Undoubtedly  it  might  with  truth 
be  said  that  99  per  cent  of  the  mining  prospects  are 
never  actually  developed  and  yet  the  history  of  mining 
bears  record  to  the  fact  that  only  through  years  of 
toil  on  the  part  of  the  prospector  have  many  of  our 
great  mining  projects  ultimately  succeeded.  No  one 
knows  of  the  days  of  weariness  and  discouragement, 
\  ft  unceasing  efforts  of  this  class  of  men. 

It  is  true  that  if  some  kind  god  would  drop  down 
fmm  heaven,  create  the  market  for  power,  bring  the 
n.oney  for  its  development  and  all  the  other  accessories 
necessary  for  the  complete  project,  it  would  be  idle 
for  us  for  a  minute  to  defend  the  prospector  in  his 
work.  Human  conditions  are  such,  however,  that 
the  prospector  who  through  the  sweat  of  his  brow 
climbs  over  the  mountains,  runs  down  his  power  site, 
stays  with  it  year  after  year  in  the  face  of  every  ad- 
verse circumstance  is  entitled  to  be  rewarded  for  his 
service  in  sufficient  amount  to  give  him  a  life  compe- 
tency. 

From  childhood  we  have  learned  that  "the  mills 
of  the  gods  grind  slow,  and  exceedingly  small."  The 
progress  of  invention,  the  history  of  mining,  and  above 
all.  hydroelectric  development  are  monuments  to  the 
truth  of  this  ancient  adage.  We  turn  to  the  re- 
cords of  the  patent  office  and  find  a  million  patents 
have  been  issued.  Yet  patents  that  are  conunercially 
Ijossible  only  run  into  the  thousands.  Should  we  then 
because  of  this  small  showing,  announce  to  the  world 
that  ninety-five  per  cent  of  the  inventors  are  not  work- 
ing in  good  faith?  Again,  we  turn  to  the  mining  re- 
cords and  here  locations  are  made  literally  by  the 
millions.  We  go  out  into  the  mineral  districts  and 
find  hills  gophered  from  end  to  end  by  these  so-called 
si)eculative  prospectors,  and  yet  the  number  of  pay- 
ing mines  but  runs  into  the  hundreds.  Must  we,  then, 
condemn  this  great  body  of  industrious  mining  pros- 
pectors and  say  to  them,  though  they  have  grown 
gray-haired  in  their  fruitless  industry,  that  ninety- 
nine  per  cent  are  not  acting  in  good  faith?  Finally,  we 
turn  to  the  water  power  locator.  The  recortl  of  our 
western  states  show  volumes  of  applications  and  yet 
the  two  decades  of  hydroelectric  advance  have  wit- 
nessed scarcely  a  hundred  large  water  power  plants. 
Shall  we  then  say  to  the  water  power  prospectors  who 
have  spent  vears  of  search  in  a  wilderness  of  moun- 
tains, wandering  over  foot-blistering  rocks  and  dizzy 
clifTs  that  because  years  must  still  elapse  before  a 
nation's  development  can  justify  a  reward  for  a  life  of 
earnest  endeavor,  they  must  now  be  classed  as  not 
acting  in  good  faith? 

No.  brothers,  rest  soft  and  low.  Though  upstarts 
of  misunderstandings,  jealousies  and  muckraking  may 
apparentlv  dim  vour  chances,  the  all  powerful  force 
of  iusticc'  will  eventally  bring  sure  reward. 


62 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


I  Vol.    XXVIII— No.    3 


PERSONALS. 

B.  F.  Kierulff  of  Los  Angeles  was  a  recent  San  Ftancisco 
visitor. 

C.  L.  Cory  has  returned  to  his  San  Francisco  office  from 
a  Northwestern  trip. 

F.  B.  Gleason  of  the  Western  Electric  Company  was  at 
Los  Angeles  during  the  past  week. 

W.  D.  Thomas,  who  is  in  the  electrical  supply  business 
at  Petaluma,  was  a  recent  San  Francisco  visitor. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  AUis- 
Chalmers  Company,  is  visiting  the  Seattle  office. 

J.  A.  Herr,  representing  the  Sprague  Electric  Company, 
left  during  the  past  week  for  Southern  California. 

W.  A.  Doble,  former  head  of  the  Abner  Doble  Company, 
is  now  chief  engineer  of  the  Pelton  Water  Wheel  Company. 

J.  A.  Ulmer,  head  of  the  J.  A.  Ulmer  Machinery  Company, 
arrived  at  San  Francisco  from  Porterville  during  the  past 
week. 

A.  C.  Balch,  general  manager  of  the  Pacific  Light  & 
Power  Company  of  Los  Angeles,  was  a  recent  arrival  at  San 
Francisco. 

M.  F.  Steel,  of  the  Benjamin  Electric  Company's  Pacific 
Coast  agency,  is  in  Southern  California  on  an  extended  sell- 
ing trip. 

John  Coffee  Hays,  general  manager  of  the  Mt.  Whitney 
Power  Company,  with  headquarters  at  Visalia,  is  at  San 
Francisco. 

C.  O.  Poole,  of  the  electrical  engineering  firm  of  Manifold 
&  Poole,  with  offices  at  Los  Angeles,  has  been  spending  a 
few  days  at  San  Francisco. 

Ray  M.  Hart,  of  Coeur  d'Alene,  Idaho,  who  is  connected 
with  the  construction  and  operation  of  electric  tracticm  lines 
in  Idaho  and  Washington,  is  at  San  Francisco. 

.\.  E.  Rarlow,  who  represents  the  American  Ever-Ready 
Company  in  the  Pacific  Northwest,  with  headquarters  at 
Seattle,  spent  the  past  week  at  San  Francisco. 

II.  L.  .lacrkman,  general  manager  of  the  Western  States 
Oas  &  Electric  Company,  with  headquarters  at  Eureka,  has 
arrived  at  San  Francisco,  after  completing  an  Eastern  trip. 

F.  A.  Somers,  of  the  sales  force  of  the  Westinghouse 
Electric  &  Manufacturin.K  Company's  San  Francisco  office, 
is  traveling  through  the  interior  of  the  State  of  California. 

A.  J.  Wishon,  general  manager  of  the  San  .Toaquin  Ij'ght 
&  Power  Corporations,  has  arrived  at  San  Francisco  from 
Fresno,  accompanied  by  his  assistant,  E.  B.  Walthall. 

H.  E.  Sanderson,  the  newly  appointed  Jovian  Statesman 
for  Northern  '^'alifornia,  is  expected  to  do  a  great  deal  of 
much-needed  "boosting"  for  the  order  this  year. 

R.  F.  Oakes,  president  of  the  American  Ever-Ready  Com- 
pany, has  returned  to  factory  No.  8,  at  San  Francisco,  after 
visiting  Los  Angeles,  where  the  company  has  a  branch. 

Ralph  Bennett,  who  has  been  connected  with  the  engi- 
neering staff  of  the  Great  Western  Power  Company  for  some 
time,  has  gone  to  Los  Angeles,  where  he  will  maintain  head- 
quarters in  the  future. 

H.  C.  Goldrick,  Pacific  Coast  manager  for  the  Kellogg 
Switchboard  &  Supply  Company,  of  Chicago,  has  returned  to 
San  Francisco  after  a  successful  business  tour  of  Southern 
California. 

M.  H.  French  of  Los  Angeles,  who  has  the  contract  for 
the  transmission  line  constniction  of  the  Southern  Sierra 
Power  Company,  was  a  recent  San  Francisco  visitor  en  route 
to  Hut  to,  Montana. 

Thomas  I.  Stacey.  vice-pre.sident  of  the  Klectric  Appliiinct' 
Company  of  Chicago,  has  just  arrived  at  San  Francisco  after 
visiting  C.  C.  Hillis,  manager  of  the  company's  San  Francisco 
branch.    Mr.  Stacey  will  make  a  tour  of  the  Hawaiian  Islands. 


.lolin  S.  Eastwood,  consulting  engineer,  has  returned  to 
San    Francisco   from   Oregon   . 

Samuel  L.  Napthally,  general  manager  of  the  Great 
Western  Power  Company,  has  returned  to  San  Francisco 
irom   Portland. 

Elgin  O.  Stoddard  of  C.  C.  Moore  &  Co.  has  returned 
from  Honolulu,  where  he  went  in  connection  with  securing 
a  l)ig  electric  pumping  equipment  contract  for  the  Pearl 
Harbor  drydock. 

E.  J.  Dwyer,  who  has  been  manager  of  the  Holabird  Elec- 
tric (.'ompany,  of  Seattle,  for  several  years  past,  has  just  come 
to  San  Francisco  and  joined  the  sales  corps  of  the  Holabird- 
Royuolds    Company. 

Frank  Marcy,  who  was  formerly  district  manager  for  the 
Allis  Chalmers  Company  at  Salt  Lake  City,  and  who  is  now 
holding  a  similar  position  at  the  same  place  with  the  Mine 
&  Smelter  Company,  is  a  San  Francisco  visitor. 

Uion  J.  Arnold,  the  Eastern  traction  expert,  arrived  at  San 
Francisco  during  the  past  week,  with  a  corps  of  assistants 
who  will  collect  data,  and  begin  his  investigations  into  the 
city's  street  railway  problems.  His  remuneration  is  to  be 
$2."i0  a  day. 

Hamilton  F.  Gronen,  chief  engineer  of  the  Nisqually  power 
plant,  is  in  Milwaukee  inspecting  and  making  tests  on  the 
S.OdO-h.p.  turbines  and  generators  for  the  City  of  Tacoma's 
light  plant.  The  turbines  and  generators  are  being  built  at 
tlie  West  Allis  shops  of  the  Allis-Chalmers  Company. 

Elam  Miller,  commercial  engineer  for  the  Pacific  Tele- 
l>liune  and  Telegraph  Comjjany,  who  resigned  in  order  to 
accept  a  position  with  the  American  Telephone  and  Tele- 
graph Company,  has  gone  to  New  York  to  assume  his  duties. 
C.  P.  Morrill,  commercial  supervisor  for  the  first-named 
company  at  San  Francsco,  has  been  promoted  to  fill  the 
vacancy. 


A.  I.  E.  E.  MEETING  NOTICES. 
.\t    the    .lanuary    IHth    meeting    of    the    I'ortland    Section, 
A.  I.  K.  E.,  J.  R.  Thompson  presented  a  i)aper  entitled  "When 
Docs  It  Pay  to  Develop  Water  Power?" 

The  San  Francisco  Section,  A.  I.  E.  E,,  will  meet  at  8  p.  m. 
on  .laiiuary  2Cth  at  the  Home  Telephone  Company's  building, 
where  Otto  A.  Falch,  engineer  with  the  Sierra  and  San  Ftan- 
cisco  Power  Company,  will  present  a  paper  on  the  "Design 
of  High-Tension  Transmission  Lines." 

The  Los  Angeles  Section,  A.  I.  E.  E.,  will  hold  its  Feb- 
ruary meeting  on  the  second  or  third  Tuesday  of  the  month 
and  will  discuss  papers  on  'Oil  Gas  Manufacture,"  by  D.  J. 
Young,  superintendent  of  manufacture  for  the  Los  Angeles 
Gas  and  Electric  Corporation,  and  "Gas  Producer  Plants,"  by 
O.  S.  Ensign  of  the  United  States  Reclamation  Service. 


ELECTRICAL  LEAGUE  AT  LOS  ANGELES. 
At  the  Electrical  Lunch  Club  at  Los  Angeles  on  January 
lUh  a  new  organization  was  perfected  and  the  name  changed 
to  the  Electrical  League.  New  by-laws  and  rules  were  pre- 
sented for  adoption  and  it  was  decided  to  hold  weekly  meet- 
ings instead  of  monthly  meetings.  More  complete  details  will 
be  published  later. 


PACIFIC  COAST  A.  I.  E.  E.  CONVENTION. 
The  executive  committee  of  the  I'ortland  Section  of  the 
American  Institute  of  Electrical  Engineer.s  has  decided  to 
hold  the  Pacific  Coast  convention  April _1 6th  to  20th,  inclusive, 
and  has  also  decided  upon  the  Hotel  Afultnomah  as  the  head- 
quarters. 
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RADIANT    GRILL. 

The  General  Electric  radiant  grill  provides  one  of  the 
most  flexible  and  useful  cooking  devices  ever  designed  for 
the  table,  nursery  or  sick-room  or  for  us  wherever  desired, 
within  reach  of  a  lamp  socket.  It  can  be  used  for  toasting, 
broiling,  frying  and  boiling. 

In  toasting,  the  slices  of  bread  may  be  placed  either 
alMjve  or  below  tlie  radiant  heater  coil  of  Calorite  wire.  Pro- 
tective gratings  on  both  sides  of  the  heater  coil  prevent  the 
substance  cooked  from  coming  in  contact  with  the  coil. 

The  lowermost  receptacle  is  the  broiler  pan.  This  is  pro- 
vided with  a  corrugated  metal  rack,  the  design  of  which  per- 


Radiant   Electric   Orlll    .Vsscmblcd. 

mits  of  the  steady  regulation  cf  the  distance  of  the  food 
from  the  heater  coil.  The  rack  lies  on  the  bottom  of  the 
broiler  pan;  in  one  position  it  holds  the  food  away  from  the 
healer  coil,  and  by  simply  turning  the  rack  over,  tlio  f  od 
is  brought  closer  to  the  coil. 

The  uppermost  receptacle  is  the  stew  pan.  which  is 
provided  with  a  cover  which  can  be  turned  over  and  used 
as  a  frying  pan  or  a  griddle.  This  cover  is  made  of  aluminum 
and  therefore  does  not  ro(piire  the  use  of  grease  for  makiiis; 
pancakes. 


Raillant    Grill    Sliowins    Tarts. 


The  toj)  of  the  stove  containing  the  heater  coil  is  hinged 
to  the  broiler  pan.  The  hinges  are  of  special  design — per- 
mitting easy  access  to  the  pan  below,  or  allowing  the  top 
of  tlie  stove  to  be  entirely  removed  from  off  the  broiler  pan 
ior   the   convenient   handling   of   the   latter. 

The  entire  device  is  finished  in  polished  nickel  and  its 
neat  appeai-ance  makes  it  a  pleasing  addition  to  the  table, 
while  its  capacity  of  600  watts  adapts  it  for  use  on  the  ordi- 
nary lighting  circuit.  A  specially  important  feature  is  the 
ease  with  which  it  can  be  kept  clean. 


METALLIC    FLAME    ARC    HEADLIGHTS. 
The  rapid  growth  of  the  use  of  metallic  flame  arc  lamps 
has  led  to  their  adoption  in  another  field  formerly  served  by 
the    carbon    lamps   exclusively,    that    of   headlights    on    inter- 
urban  electric  cars.     Such  cars  require  a  thoroughly  reliable 


source  giving  a  large  volume  of  i)enetrating  liglit.  These 
characteristics  coupled  with  great  economy  of  operation  are 
possessed  to  a  marked  degree  by  the  metallic  flame  arc 
headlights  now  being  put  on  the  market  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pittsburg,  Pa. 
An  additional  advantageous  feature  of  these  lamps  is  the 
fact  that  by  reversing  the  direction  of  current  through  the 
electrodes  by  means  of  the  plugs  a  dim  greenish  light  is 
obtained  which  is  suitable  for  use  when  the  car  is  traversing 
city  streets 


Tniprnved     TTeadligcIit. 

.Metallic  flame  arcs  give  much  more  light  for  the  same 
exiienditure  of  energy  than  do  either  carbon  arcs  or  incan- 
descents  and  furthermore  the  light  emitted  is  very  penetrat- 
ing thus  adapting  them  particularly  for  headlight  service. 

The  lamps  are  designed  for  use  only  on  direct  current  cir- 
(•  ills,  the  voltage  of  which  is  above  120.  They  take  4  amperes 
and   appro.\iniately   70  volts  at  the  arc. 

To  reduce  the  line  voltage  to  that  required  at  the  lamp 
terminals,  and  also  for  the  purpose  of  steadying  the  arc, 
there  is  supplied  a  resistor  consisting  of  giooved  porcelain 
spools,  around  which  a  special  wire  is  wound,  all  closed  in  a 
icadily  removable  case.  The  wire  is  made  of  a  non-corrosive 
alloy  that  will  not  be  affected  by  continual  changes  in  tem- 
perature, and  the  resistance  is  such  that  it  can  be  readily 
adjusted  to  give  the  proper  voltage  at  the  lamp  terminals 
with  a  range  of  line  voltage  from  325  to  600. 

Essentially,  the  metallic  flame  arc  headlight  consists  of 
a  simple,  rugged  feeding  mechanism  (enclosed  within  a  weather- 
proof case)  arranged  to  so  feed  a  metallic  electrode  that  it 
will  maintain  a  steady  arc.  Sheet  iron  is  used  in  forming 
the  body  of  the  case,  and  the  case  r'm  and  the  door  frame 
are  brass  castings.  A  hooded  cliimney  is  provided  at  the 
top,  and  a  hinged  door  at  the  bottom  for  inserting  the  nega- 
tive electrode.  Supporting  brackets,  provided  with  hooks, 
fasten  the  headlight  to  a  car  dashboard.  The  hooks  engage 
over  a  loop  of  strap  metal,  which  should  be  provided  on  the 
dashboard  of  the  car  or  they  may  hang  on  the  upper  edge 
of  the  dashboard.     Two  adjusting  screws,  which  have  rubber- 
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covered  bumpers  arranged  lo  bear  against  tlie  daslilioard,  are 
attached  to  extensions  at  the  bottom  of  the  case.  These  are 
used  for  properly  directing  the  beam  of  light. 

The  glass  front  consists  either  of  flat  sections,  in  which 
case  a  parabolic  reflector  of  spun  brass,  heavily  nickeled  and 
highly  polished,  is  furnished,  or  of  a  semaphore  lens.  In 
both  styles  the  rays  projected  from  the  headlight  are  parallel. 

A  feeding  mechanism  of  the  simplest  possible  design 
has  been  developed  for  this  headlight.  It  consists  of  a  sole- 
noid with  its  winding  in  series  with  the  arc,  which,  through 
a  positively  acting  clutch  and  a  series  of  levers,  feeds  the 
electrode.  The  lower  or  negative  electrode  is  attached 
to  a  lever  and  is  drawn  toward  or  away  from  the  stationary 
positive  electrode  by  the  movement  of  the  solenoid  and 
clutch.  The  clutch  engages  an  auxiliary  rod  attached  to  an 
operating  lever.  No  dashpot  is  required.  By  turning  a  screw, 
the  arc  length  can  be  adjusted. 

The  electrodes  are  similar  in  composition  to  those  used 
in  Westinghouse  multiple  and  multiple-series  metallic  arc 
lamps.  The  negative  one  is  about  5  inches  long  and  ^  inch 
in  diameter  and  is  composed  of  certain  metallic  oxides.  The 
positive  one  is  a  metallic  block.  Negative  electrodes  have  a 
life  of  70  to  SO  hours  and  the  positive  electrode  will  last  about 
500  hours.  They  can  be  changed  without  removing  the 
mechanism  from  the  case. 

A  particularly  efficient  application  of  this  lamp  is  its  in- 
stallation on  steam  locomotives  when  used  in  connection 
with  the  small  turbo-generators  train  sets. 


NEW   BENJAMIN    LAMP   GRIP. 

The  Benjamin  Klectric  Manufacturing  Company  of  Chi- 
cago is  placing  upon  the  market  a  new  device  which  will  play 
an  important  part  in  the  prevention  of  lamp  breakage,  acci- 
dents and  general  inconvenience  due  to  the  loosening  of  lamps 
in  places  where  there  is  any  considerable  vibration,  such  as 
factories,  steam  cars,  street  cars,  shops,  etc. 

The  device  consists  of  a  spring  collar,  operating  through 
slots  in  the  threaded  socket  shell  and  engaging  the  lamp  base 
with  sufficient  force  to  prevent  it  from  loosening  and  fall- 
ing out. 
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Its  advantages  are  apparent.  It  prevents  lights  from 
going  out  unnecessarily,  saves  time  in  readjusting  them  when 
they  work  loose,  as  is  often  the  case  during  the  day;  also 
prevents  accidents  in  dangerous  quarters  where  the  lamp  might 
strike  the  workmen. 

The  company  is  prepared  to  supply  this  lamp  grip  with 
its  entire  line  of  reflector  sockets  covering  the  range  of  lamps 
from  25  to  500-watt,  and  is  now  adapting  it  to  its  other  light- 
ing units. 


PELTONDOBLE   COMBINATION. 

.\n  annouuceuu'iit  of  intcrcsl  to  the  engineering  world 
is  that  of  the  absorption  by  the  Pelton  Water  Wheel  Com- 
pany, of  San  Fi'ancisco  and  New  York,  of  the  entire  rights, 
including  patents,  goodwill,  patterns,  etc.,  of  the  Doble  water 
wlioel  business,  formerly  conducted  by  the  Abner  Doble  Com- 
pany of  San  F^-ancisco. 

\V.  A.  Doble,  former  head  of  the  Abner  Doble  Company, 
goes  to  the  Pelton  Water  Wheel  Company  as  its  chief  engi- 
neer, vice  Geo.  J.  Henry,  Jr.,  who,  until  recently,  occupied 
that  position. 

.\  particularly  strong  combination  is  thus  formed,  as 
these  companies  have  for  years  been  rftiognized  as  the  pio 
neers  in  the  development  of  hydroelectric  engineering,  and 
the  merged  experience  of  the  two  companies,  together  with 
patents  now  controlled  by  the  Pelton  Water  Wheel  Company, 
forms  an  organization  with  the  best  possible  facilities  to 
cope  with  any  problems  in  the  field  of  hydraulic  engineering. 

In  addition  to  Pelton  and  Doble  tangential  water  wheels, 
the  Pelton  Water  Wheel  Company  manufactures  the  Pelton 
Francis  turbine,  adapted  for  medium  heads  and  large  powers, 
besides  a  line  of  high  grade  centrifugal  and  turbine  pumps. 
Pelton  oil  pressure  governors  are  also  a  feature  of  this  com- 
pany's product. 

The  Atlantic  department  of  the  Company,  with  offices  in 
New  York  City,  has  recently  completed  large  and  veil 
equipped  machine  shops  in  Harrisburg,  Pa.,  the  two  points 
of  manufacture  thus  facilitating  deliveries  to  all  parts  of  the 
world. 


ELECTRICAL  CONTRACTORS'  NOTES. 
Bids  are  being  called  for  electric  work  on  the  Sacramento 
Armory. 

The  General  Electric  Construction  Company  was  awarded 
the  wiring  for  a  five-story  apartment  and  stores  at  Sixteenth 
and  Valencia  streets  at  |3,500. 

The  John  G.  Sutton  Company  received  the  co'ntract  for 
wiring  St.  Luke's  Hospital  at  $15,250;  also  the  contract  for 
the  power  plant,  and  heating  and  ventilating  equipment  at 
$25,600. 

The  cost  of  building  in  San  Fran- isco  for  the  year  1911 
was  ?24,431,268,  against  $22,873,942  for  1910.  Oakland,  $7,118,- 
197  in  1911,  $7,078,635  in  1910;  Los  Angeles,  $23,004,185  in 
1911,  $21,684,100  in  1910. 

The  Pacific  Gas  and  Electric  Com.iiany  has  commissioned 
.Architect  E.  C.  Heminway  to  prepart  plans  for  a  five-story 
class  A  building  in  Sacramento,  th«  cost  of  which  will  be 
about  $100,000. 

The  electric  work  for  the  Girls'  Hi^h  School  was  awarded 
to  the  Standard  Electric  Company  for  the  sum  of  $5,497. 
Other  bids  were:  Butte,  $5,737;  Sutton,  $6,280;  Central, 
$6,290;  General  Electric  Construction  Company,  $6,467;  Mc- 
Fell,  $6,695;   Turner,  $6,700;   National,  $7,800. 


TRADE   NOTES. 

The  Allis-Chalmers  Company  has  sold  the  Salt  River  Val- 
ley Consumers'  Association  of  Phoenix,  Ariz.,  twelve  500-kw. 
transformers  for  the  distribution  of  power  generated  at  the 
electric  generating  plant  supplied  from  the  great  Roosevelt 
dam. 

Kalenborn  &  Pahl,  electrical  contractors,  San  Francisco, 
report  the  completion  of  a  difficult  job  of  submarine  cable 
work  for  the  United  States  Government  which  has  recently 
connected  Angel  Island  with  an  11,000  volt  power  cable  to 
the  mainland  at  Tiburon  across  Raccoon  Straits.  They  also 
have  just  finished  the  installation  of  a  100  h.p.  motor-pumping 
plant  near  Woodland  and  are  at  work  on  another  plant  of 
like  size  for  the  Oulton  Land  Company  on  Twitchell  Island, 
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rNCORPORATIONS. 
LOS    ANGELES,    CAL. — International    Fuse    Lighter    & 
Electric  Mlg.  Company  has  been,  incorporated  for  $1,000,000. 
Ijy   li.   H.   Mears,   D.   M.   Potter,  .1.   Auchell,   W.   \V.   Bearman 
and   F.  Fette. 

LOS  ANGELES,  CAL.— Central  California  Gas  Company 
has  been  incorporated  for  $100,000  capital  stock,  with  direc- 
tors C.  S.  Forney,  J.  H.  Straede,  I)e  VV,  S.  Childress,  F.  R. 
Miller  and   H.   B.   Landes. 

SAN  DIEGO,  CAL. — Vulcan  Water  Company  has  incor- 
porated with  capital  stock  of  $1,000,000.  Will  operate  in  all 
kind.s  of  irrigation  and  water  supply  enterprises.  Incorpor- 
ators are  Wm.  G.  Henshaw,  Ed  Fletcher  and  others. 


TRANSMISSION. 
LINDSAY,  CAL.— Tlie  Tulare  County  Power  Company, 
through  Purchasing  Agent  IloUey  of  Lindsay,  Cal.  has  given 
an  order  for  Locke  insulators  to  equip  I.'jO  miles  of  transmis- 
sion line  to  Piersou,  Koeding  &  Co.,  and  110  tons  of  wire  to 
the  National  Conduit  &  Cable  Company. 

RED  BLUFF,  CAL.— The  Oro  Water,  Light  &.  Power  Com- 
pany, operating  in  liutte  County,  and  with  head  offices  in  San 
Francisco,  lias  purchased  the  interests  of  the  Butte  and 
Tehama  Power  &  Irrigation  Company  and  the  Sierra  Irriga- 
tion Company.  The  Oro  Company  has  been  operating  in  and 
about  Oroville  for  many  years,  and  lately  has  been  preparing 
to  erect  additional  plants  and  extend  its  lines  to  Sacramento 
and  on  to  San  Francisco  bay.  A  large  generating  plant  on 
Mill  Creek  will  be  erected  at  once. 

OROVILLE,  CAL. — A  force  of  surveyors  in  the  employ 
of  the  Oro  Electric  Corporation,  has  located  its  camp  near 
Central  House,  south  of  this  city.  A  course  to  be  followed 
by  the  power  line  from  Humbug  Valley  in  Plumas  County  is 
being  surveyed.  During  the  present  year  the  erection  of  a 
power  plant  at  Humbug  Valley  will  be  started.  The  power 
line  will  leave  the  mountains  at  Pentz,  about  15  miles  north  of 
this  city,  will  come  here  and  then  on  to  Marysville  and 
Sacramento,  whence  it  will  continue  to  San  Francisco. 


ILLUMINATION. 
CASTLE  ROCK,  WASH.— The  Castle  Rock  Coal,  Light  & 
Power  Company   will  build  an  electric   lighting  system  and 
power  system  here. 

OCEANSIDE,  CAL.— The  Oceanside  Electric  Company 
has  been  notified  of  the  expiration  of  its  three  years'  lighting 
contract  with  the  city. 

EMMETT,  IDAHO.— The  report  that  the  Idaho-Oregon 
Light  &  Power  Company  will  build  a  dam  across  the  Pay- 
otte  River,  near  here,  at  a  cost  of  $250,000  is  erroneous. 

PASADENA,  CAL.— C.  W.  Koiner,  general  manager  of 
the  municipal  lighting  department,  was  given  permission  to 
spend  $3090  on  operating  supplies  and  construction  material. 

LOS  ANGELES,  CAL. — A  gas  plant  is  now  being  erected 
at  Bell  Flower  Acres.  Mains  will  be  laid  in  a  short  time 
and  gas  will  be  supplied  to  the  entire  tract  for  heating  and 
lighting  purposes. 

ROSEVILLE,  CAL.— At  the  meeting  of  the  Roseville 
Board  of  Trustees  bids  were  called  for  electric  energ>'  for  a 
period  of  five  years.  Only  one  bid,  that  of  the  Great  Western 
Power  Company,  was  offered.  The  terms  of  the  resolution 
of  the  board  were  accepted  and  the  price  set  at  l>4c  per  kw. 
hour. 


TACOMA,  WASH. — An  announcement  was  made  by  Dis- 
trict Manager  R.  T.  Laffin  of  the  Stone  &  Webster  interests 
in  the  Northwest,  of  the  consolidation  of  the  various  com- 
panies operating  west  of  the  Cascades  under  one  general  man- 
agement. The  new  company  is  to  be  known  as  the  Puget 
Sound  Traction,  Light  &  Power  Company. 

MARTINEZ,  CAL.— The  Town  Trustees  by  a  vote  of  3  to 
2  have  rejected  the  offer  of  the  Great  Western  Power  Com- 
pany to  pay  the  2  per  cent  on  the  gross  earnings  of  the  com- 
pany for  light,  heat  and  power  in  this  city.  The  trustees 
ordered  that  the  suit  pending  in  the  Superior  Court  to  enjoin 
the  company  from  proceeding  with  work  in  the  town  be 
carried  to  the  Supreme  Court. 


TRANSPORTATION. 

LOS  ANGELES,  CAL.— Mayor  Alexander  vetoed  the  res- 
olution adopted  by  the  City  Council  giving  the  Pacific  Elec- 
liio  permission  to  electrify  the  Santa  Monica  Air  Line. 

WILLOWS,  CAL. — A  franchise  has  been  granted  by  the 
Corning  trustees  to  F.  H.  Ridley  for  a  mono-rail  railroad,  pro- 
posed to  be  built  from  Paskenta  to  Red  Bluff  via  Corning. 

SAN    DIEGO,    CAL.— The    San    Diego  Electric    Railway 

Company   has    been    granted    a    franchise  to   operate    for   a 

period  of  forty  years,  a  street  railway  on  certain  streets  of 
the   city. 

MONTEREY,  CAL.— An  electric  railway  is  to  be  built 
from  Pacific  Grove  to  Pebble  Beach.  A  clearing  of  the  right 
of  way  through  17-mile  reservation  from  Lake  Majela,  the  end 
of  the  Southern  Pacific  road,  is  now  being  made.  The  road 
is  lo  be  built  by  the  Pacific  Improvement  Company. 

S.\NTA  CLARA,  CAL.- James  P.  Sex,  representing  the 
Peninsular  Railway  Company,  appeared  before  the  Board  in 
regard  to  the  proposed  franchise  for  a  railroad.  The  fran- 
chise is  to  run  50  years.  The  board  decided  to  advertise  the 
franchise  for  sale,  the  bids  to  be  opened  February  12th. 

VALLEJO,  CAL.— President  T.  T.  C.  Gregory  of  the  Val- 
lejo  &  Northern  Electric  Uailway  Company,  which  proposes 
to  join  Vallejo  and  Sacramento  with  an  electric  line,  an- 
nounces that  bids  will  be  opened  in  the  San  Francisco  office 
in  the  near  future  for  the  terminal  work,  which  is  to  be 
Iierformed  in  this  city.  The  job  will  consist  mostly  of  grad- 
ing. 

OAKLAND,  CAL.— As  the  result  of  an  active  campaign 
started  several  months  ago  by  the  members  of  the  Elmhurst 
Board  of  Trade  the  Key  Route  has  agreed  to  extend  the  Key 
Route  Twelfth-street  extension  from  Thirteenth  avenue  and 
East  Fourteenth  street  to  the  eastern  limit  of  Elmhurst.  This 
change  will  take  place  within  the  next  two  weeks,  or  as 
soon   as   the  new   cars  are  ready. 

S.V.N'  JOSE,  CAL. — Five  miles  of  new  electric  line  con- 
necting Meridian  Corners  and  Santa  Clara  will  be  built 
at  once  by  the  Peninsula  Railway  Company.  The  road  will 
connect  the  company's  line  at  the  former  place  and  the  South- 
ern Pacific  depot  in  the  latter  city.  Work  on  the  new  line, 
which  will  eventually  be  a  part  of  a  system  connecting  San 
Jose  and  San  Francisco  on  the  west  side  of  the  bay,  has 
begun  at  Meridian  Corners  and  will  be  pressed  rapidly. 

SAN  FRANCISCO,  CAL.— A  resolution  has  bean  drafted 
lor  presentation  to  the  Supervisors  for  extending  the  permit 
under  which  the  old  Geary  Street  Railway  Company  can 
cperate  for  30  days  from  January  16.  The  present  permit 
expires  on  that  date.  Commissioner  Laumeister  reported 
that  the  plans  for  the  new  cars  for  which  bids  are  to  be 
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asked  will  be  reaily  in  a  few  days,  but  probably  will  be  re- 
ferred to  Bioii  J.  Arnold,  the  Eastern  expert,  before  adver- 
tising;  lor   bids. 

SEUKO-WOOLKV,  WASH.— The  WhaUoni  County  Rail- 
way &  Light  Company,  Bellingham,  is  extending  interurban 
service  to  this  place  and  will  construct  a  substation,  depot 
and  shipping  facilities  here. 

SEATTLE,  WASH. — A  permit  has  been  granted  by  the 
Board  of  Public  Works  to  the  Seattle  Electric  Company  to 
install  an  additional  curve  at  First  avenue  and  Yesler  way  and 
to  double-tiack  Twelfth  avenue  South,  between  Lane  and  Nor- 
man  streets. 

SAN  PRANCISC'O,  CAL.— Paul  Shoup  of  Los  Angeles, 
vice-president  of  the  Pacific  Electric  road  system  in  Southern 
California,  an  adjunct  of  the  Southern  Pacific,  is  at  the 
Palace.  Shoup  is  in  the  city  conferring  with  President 
Sproule  of  the  latter  company  regarding  plans  for  extend- 
ing the  electric  system  in  many  directions  during  this  year. 
Recently  the  electric  road  company  authorized  a  stock  issue 
of  1100,000,000  and  a  bond  issue  of  like  amount.  Money  from 
the  sale  of  these  new  bonds  will  be  used  for  new  lines  from 
time  to  time,  a  definite  start  being  made  this  year. 


TELEPHONE  AND  TELEGRAPH. 

KENNEVVICK,  WASH— The  Kenucwick  Valley  Telephone 
Company  has  commenced  work  on  the  installation  of  new 
central  energy  system,  to  take  the  place  of  the  present  sys- 
tem. 

WATSONVILLE,  CAL.— The  Carlton  District  Telephone 
Company  has  organized  and  elected  officers.  Work  has  com- 
menced on  the  erection  of  a  line  to  serve  the  residents  in 
that  district.     Walter  E.  Pecham  is  president. 

CHICO,  CAL.— The  first  step  toward  the  ultimate  light- 
ing of  the  downtown  business  streets  with  electroliers  was 
taken  when  the  members  of  the  Board  of  Trustees  adopted 
a  design  of  electroliers  submitted  by  John  Waterland. 

SANGER,  CAL. — The  application  of  the  Sanger  Telephone 
Company  for  a  25-year  fi'anchise  for  a  telephone  system  in 
this  city  was  heard  and  the  ordinance  granted.  The  franchise 
is  to  be  advertised  for  bids  and  granted  to  the  highest  bidder. 

HOQUI.\M,  WASH. — Two  new  rural  telephone  lines  are 
now  being  promoted  and  indications  are  that  one  of  them 
will  be  built  within  the  next  few  months.  The  proposed  lines 
are  to  give  Pacific  Beach  and  Noclips  connections  with  Ho- 
quiam. 

VALE,  ORE. — Juntura  will  have  telephone  connections 
with  Boulah  within  the  next  30  days,  as  a  company  of  the 
people  of  that  section  has  formed  for  the  installation  of  a  line 
for  a  distance  of  12  miles.  Persons  backing  the  enterprise 
are  Dan  Gilkey,  R.  L.  Scott,  D.  F.  Murphy. 

TULARE,  CAL.— At  the  annual  meeting  of  the  Tulare 
Home  Telephone  Company  the  Board  of  Directors  were 
elected  as  follows:  T.  D.  Blodgett,  M.  G.  Cottle,  Sol  Rosen- 
thal, S.  B.  Anderson,  and  G.  C.  Harris.  The  officers  are  G. 
C.  Harris,  president;  T.  L.  Blodgett,  vice-president;  Sol  Ros- 
enthal, secretary.  The  company  is  contemplating  a  large 
increase  in  the  farmers'  lines.  All  lines  outside  of  the  city 
limits  must  be  erected  at  the  expense  of  the  farmers,  but 
the  company  gives  them  a  rate  of  50c  per  month.  The  com- 
pany is  now  furnishing  725  phones. 

SAN  FRANCISCO,  CAL.— Both  the  Pacific  Telephone  & 
Telegraph  Comi)any  and  the  Bay  Cities  Home  Telephone  Com- 
pany have  each  signified  their  willingness  to  carry  out  the 
consolidation  which  has  been  talked  of  for  some  time.  The 
Bay  Cities  Telephone  Company  has  filed  with  the  Board  of 
Supervisors  a  draft  of  an  ordinance  permitting  the  consolida- 


tion, together  with  a  jielilion  lor  its  enactment  signed  by 
Kniiert  A.  Frick,  vice-president,  and  G.  H.  Ocheltree,  secretary 
of  lli;il  comiiany.  Henry  T.  Scott  of  the  Pacific  Telephone  &. 
Ti'Ic.nraph  Conii)any  lias  stated  that  the  consolidation  would 
be  effected  if  the  i)eoplo  wisliod  it.  He  does  not  exactly  say 
tliat  I  lie  terms  have  been  determined,  but  the  companies  are 
near  enough  together  to  prevent  any  failure  of  the  negotia- 
tions. The  same  is  true  of  the  situation  in  Berkeley  and 
Oakland,  the  only  other  places  where  the  Home  company  is 
operating  in  the  bay  region.  Scott  said  that  he  thought  there 
sluiuld  be  no  objection  to  the  consolidation  as  long  as  the 
Su|)ervisors  had  the  rate-making  power,  and  stated  that  the 
service  of  the  Pacific  company,  which  has  been  improved  since 
the  competition,  would  be  continued  at  its  present  level  of 
efficiency.  The  proposal  made  to  the  Board  is  that  in  addition 
to  the  600  free  telephones  given  the  city  it  shall  have  the  free 
use  of  two  of  the  conduits  of  the  Home  company  for  fire  and 
jiolice  lines;  and  that  the  Pacific  company  "will  be  allowed, 
for  rate  fixing  purposes,  a  return  only  on  such  portion  of  the 
liroperty  acquired  from  the  other  company  as  may  be  reason- 
ably useful  and  necessary  in  the  operation  of  its  system."  It 
is  also  stated  that  the  form  of  ordinance  presented  was 
drafted  by  the  San  Francisco  Chamber  of  Commerce.  In  the 
petition  signed  by  Frick  and  Ocheltree  are  the  following  para- 
graphs: "During  the  eighteen  months  in  which  this  company 
has  operated  the  Home  system  in  San  Francisco,  notwith- 
si:inding  that  excellent  service  has  been  given,  the  difTiculty 
in  securing  subscribers,  and  the  repeatedly  expressed  views 
of  the  citizens  of  San  Francisco,  have  made  it  clear  that  the 
jieDple  of  this  city  are  strongly  opposed  to  the  maintenance 
of  two  telephone  systems,  and  greatly  desire  that  they  be 
(insolidated.  In  response  to  this  public  demand,  this  com- 
ii:iiiy  and  the  Pacific  Telephone  &  Telegraph  Company,  with 
the  permission  and  ai>proval  of  your  honorable  Board,  are 
ready  to  merge  their  respective  telephone  systems  in  this 
city.  As  the  Pacific  Telephone  &  Telegraph  Company  covers 
the  entire  Pacific  Coast  this  consolidation  of  the  systems  in 
San  Francisco  can  only  be  made  by  means  of  a  transfer  of 
tlie  property  of  this  company  to  the  Pacific  Telephoae  &  Tele- 
graph Company." 


WATERWORKS. 
CARLTON,  ORE.— Carlton  will  hold  an  election  February 
.".th  to  vote  bonds  amounting  to  $40,000  for  the  construction 
of  the  proposed  gravity  water  system. 

BEAVERTON,  ORE.— Engineers  have  estimated  that  an 
ample  supply  of  water  can  be  obtained  by  Beaverton  for 
$10,000.  The  plan  is  to  sink  wells  and  pump  the  water  by 
electric  power. 

ELLENSBURG,  WASH.— The  City  Council  has  awarded 
tlie  contract  for  the  construction  of  the  $150,000  municipal 
waterworks  and  distributing  system  to  the  International  Con- 
tract Company  of  Seattle. 

SPOKANE,  WASH.— Approximately  $2,000,000  worth  of 
stock  is  being  issued  to  stockholders  of  the  Washington 
Water  Power  Company.  The  money  is  to  be  used  for  exten- 
sions and  improvements  for  the  entire  system  of  the  com- 
pany, and  for  work  at  Long  Lake,  for  power  plants  and  street 
paving. 

MODESTO,  CAL.— This  city  will  soon  vote  en  a  bond 
issue  of  $82,500  for  the  improvement  of  the  municipal  water 
system.  The  plans  of  the  council  mean  the  entire  rebuilding 
of  the  system.  The  changes  and  additions  proposed  include 
new  mains  to  cost  $41,724;  additional  hydrants,  $3,141;  addi- 
tions and  changes  in  the  pumping  plants  including  the  pur- 
chase ot  the  Cressey  pump  at  the  old  gas  works,  extensive 
improvements  at  the  Eighth  and  Seventeenth  streets  and 
Wisecravir  stations,  $22,000;  other  improvements,  including 
two  tanks  of  a  capacity  of  100,000  gallons  each,  $11,990. 
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THE  SOOKE  WATER  SUPPLY  SYSTEM 


The  water  sit|)|)ly  system  fur  the  city  of  X'ictoria,  will  i)c  raised  12  feet  by  means  of  a  concrete  and  earth- 

liritish    COhuiihia.    for    which    tlie    contracts   are    now  filled  dam  at  the  southern  end  of  the  lake,  afTording  by 

being  drawn,  has  many  interesting  details.     The  gen-  this  means  a  storage  of  over  13,000  acre  feet.     The 

eral  scheme  that  the  work  contemplates  is  the  iitiliza-  catchment   area   tributary   to   this   source  is  about   31 

tion  of  the   waters  of  .Sooke   Lake,  which   lies  in  the  square  miles,  and  the  average  annual  rainfall  70  inches. 


Map  of  Sooke  Water  Supply  System,  about  to  be  cons^tructed,  showing  relative  positions  of  the  Sooke  Lake  Catchment  Area,  the 
Lake  with  dam  and  headworks  at  southern  extremity,  conduit  line  to  Humpback  Reservoir  and  pressure  line  to  Victoria. 
Sooke  Basin  and  the  Canadian  Northern  Pacific  Railway,  now  under  construction,  will  offer  shipping  facilities. 


Malahat  District  to  the  northwest  of  Victoria  about  18 
miles.  The  piping  sj-stem  w'ill  convey  16  million  im- 
perial gallons  of  water  daily  from  Sooke  Lake  to  the 
present  mains  of  the  city. 

The  present  elevation  of  the  lake  is  655 — Victoria 


From  the  lake  to  the  pressure  reservoir,  near  Gold- 
stream,  there  will  be  constructed  a  reinforced  concrete 
pipe,  40  inches  in  diameter,  laid  on  a  grade  approxim- 
ately 1  foot  in  1000.  The  pipe  will  be  24  miles  in 
jenf^th    and    extremely   crooked.      It    will    be    without 


datum— or  555   feet  above  sea-level.     The  lake  level     pressure,  and  will  empty  into  Humpback  Reservoir  at 
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elevation  of  495.  From  this  elevation  the  water  will 
cascade  into  the  reservoir,  which  will  ha\e  its  normal 
full  level  at  elevation  480.  This  pressure  reservoir 
will  contain  approximately  130  million  imperial  gal- 
lons, and  to  retain  this  quantity  there  will  be  con- 
structed a  concrete  dam  containing  8000  cubic  yards, 
and  400  feet  in  length,  with  a  ma.ximum  height  of 
approximately  50  feet  above  bedrock.  Passing 
through  the  headworks  and  a  large  Venturi  meter,  the 
water  will  enter  a  36-inch  riveted  steel  p\pe  to  be  con- 
veyed to  the  city,  where  a  connection  will  be  made  to 
the  existing  distributing  system. 


The  specifications  for  the  work  were  turned  over 
to  the  City  Council  on  November  1st  of  last  year  by 
Wynii  Meredith  of  the  engineering  firm  of  Sanderson 
&■  Porter.  No  untried  or  experimental  features  are  in- 
cluded, and  designs  of  a  highly  ornamental,  or  ex- 
pensive character,  have  been  avoided,  the  utilitarian 
features  receiving  first  consideration.  The  construc- 
tion provided  for  is  of  a  substantial  character,  as  it 
should  properly  be  for  municipal  works. 

No  provision  has  been  made  for  covering  the  flow 
line  conduit  between  Sookc  Lake  and  the  Humpback 
Reservoir  as  a  protection  against  freezing.     Such  pro- 


Successful  Bidder 


DKSCRIPTION.  yuiinlity 

Excavating  drain  cliannel,  earth..  100  yd.-*. 

Kxcavatiii)^  drain  cliannel,  rock..  lioO  yds. 

Clearing    300  ac. 

Clearing  submerged    SO  ac. 

Wagon    road    11.600  ft. 

Haleys    bridge    

Total  Schedule  "A" 


B.      1 


S. 

9. 

10. 


1).      1. 

i. 

4. 
5. 
5. 
5. 
6. 


8. 

4. 

4. 

4. 

5. 

6a. 

6b. 

7. 


I'nlt  Prices. 
$1.50 

7.50 
150.00 

aoo.oo 

1.50 


Lump 

sum. 

1150 

J.6L'5 

45,000 

liO.OOO 

17.400 

500 


.\%'eraj;c 

Unit 

price. 

$1.40 

4.1'0 

276.00 

24  2.00 

1.14 


Bidder 

Lump 
sum. 
$140 
1,466 

S2,S33 

l'J.37  4 

13,237 

510 


I'artial  Bidder        EnKincers'  Estimate 


Dam    exc,    earth 2.400  yds. 

Uam   exc,    rock 1,300  yds. 

Concrete    in    foundations 520  yds. 

Concrete    in    foumlations 10  yds. 

Concrete    in    foundations 10  yds 

Dam   and   Intake 


Total  Schedule   "B" 


Exc.  earth,   pipe  bed 26, 

Exc.    rock    69, 

Clearing  right  of   way 

Clearing   right   of   way 

Trestles,      5-f  t.    bents 

bents 

bents 

bents 

bents 

bents 

bents 


10-tt. 
15-ft. 
20-ft. 
25-ft. 
30-ft. 
35-ft. 


Trestles. 
Trestles. 
Trestles. 
Trestles, 
Trestles. 
Trestles. 
Culverts.    12-inch 

Culverts,    24-inch    

Culverts.    40-inch    

Ravine  crossing    

Wood    stave    pipe 118 

Steel    riveted    pipe 120, 

Concrete  pipe    125 

General    


500  yds. 
000  yds. 
23  mis.      2, 

Per  bent, 
Per  bent. 
Per  bent. 
Per  bent. 
Per  bent. 
Per  bent, 
Per  bent. 
Per  foot. 
Per  foot. 
Per  foot, 
150   Each, 

,000  ft. 

,000  ft. 

,000  ft. 


.70 

4.75 

11.00 

15.00 

13.00 


.60 

1.75 

400.00 

62.00 

60.00 

80.00 

100.00 

140.00 

180.00 

215.00 

1.10 

3.20 

6.00 

97.00 

2.47 

5.25 

2.53 


Totals     Schedule      "C" 
wood   stave   pipe.. 


witli 


Totals     Schedule      "C"      with 
steel    riveted    pipe 

Totals     Schedule      "C"      with 

concrete    pipe    

Earth  exc 

Rook    exc 

Clearing    reservoir    

Gravel    bottom    10,000 

Concrete    foundations    

Concrete.  Class   "B" 

Concrete,   Class   "G" 

General    


85,675 

1,680 

6.175 

5,720 

150 

130 

30.000 

43.855 

15,900 

120,750 

55,200 

2,080 

3,000 

1,120 

1.200 

1,120 

7  20 

430 

1,540 

2,880 

3,000 

14,550 

241,460 

660,000 

316,250 

7,000 


471,950 


890.490 


l.OS 

3.94 

11.40 

15.30 

13.20 


.79 

2.43 

1,900.00 


Total  Schedule  "D" 


Earth    trench    

Rock    trencli    

Trench    backfill    

Concrete   piers.   Class   "B" 

Concrete  piers.  Class   "A" 

Concrete  piers.   Class   "C" 

Lap  w^elded   pipe 

Steel   riveted,    5/16-inch 

Steel  riveted   pipe,    %-inch 

Lock   bar   pipe 

General    

Totals     Schedule      "E"      with 
lap   welded   pipe 


Totals     Schedule     •'£" 
steel  riveted  pipe.. 


Totals     Schedule 
lock  bar  pipe. 


with 


"E"      with 


Wood  stave  and  lap  welded..  .  . 

Wood  stave  and  riveted 

Wood  stave  and  lock  bar 

Concrete  and  lap  welded  pipe. 

Concrete  and  riveted  pipe 

Concrete  and  lock  bar 


Sum  of 
Schedules 

$1,154,430 


471,450 

Tender  F. 
1,154,430 


1,094,930        1.094.930 


1.143.630        1.143.630 


1.229.220        1.229.220 


1,169,720        1,169.720 


117.560 

2,600 

5,110 

5,954 

153 

132 

30,065 

44,014 

20,905 

167,823 

43,764 

3,125 

4,745 

1.656 

1.7  82 

1,469 

882 

4S1 

2,478 

3,560 

3.472 

16.683 

573,726 

566,944 
10.534 


857,085 


Cnit 

price. 

$0.83 

3.30 

135.00 

135.00 

1.04 


.66 

3.00 

9.O0 

11.00 

10.00 


Lump 

sum. 

$83 

1.155 

40.500 

10,800 

12,064 

600 

65.202 

2,554 

3,900 

4,680 

110 

100 

19.400 

30,744 


Lfnit 

price. 

$1.60 

3.00 

250.00 

200.00 

1.10 


1.00 

2.00 

15.00 

l.T.OO 

15.00 


.76 

1.90 

1,495 

652 


Lunii) 

sum. 

$160 

1.050 

75,000 

16,000 

17.000 

1,200 

110,410 

2,400 

2,600 

7,800 

150 

150 

28,259 

41,359 

20,190 

131,100 

34,375 

15,000 


55,319 
75.000 

8.000 
Included  in  trestles. 


3.67 

433.365 

9.61^] 

,152,940 

4.15 

510,710 

9,280 

706,629 


1,426,204 


j  16,740 

850.303 

809.655 

5,300  yds. 

.65 

3,4  45 

5.412 

.85 

4,505 

1.50 

7.950 

750  yds. 

4.00 

3,000 

2,391 

2.20 

1,650 

3.00 

2.250 

40  ac. 

350.00 

14.000 

19,445 

75.00 

3,000 

300.00 

12,000 

10.000  vds. 

1.00 

10,000 

17,845 

2.00 

20,000 

1.00 

10,000 

200  yds. 

12.50 

2,500 

2,616 

11.00 

2,200 

15.00 

3.000 

10  yds. 

10.00 

100 

110 

9.00 

90 

10.50 

105 

500  yds. 

9.25 

4,625 

4,578 

7.50 

3,750 

8.00 

4,000 

.60 

33,000 

90,881 
143,278 

.75 

15,000 
50,195 
40,500 

.70 

107,276 

70.670 

146,581 

54.000  vds. 

3  2.400 

42,066 

37,800 

10.000  yds. 

3.00 

30.000 

31.810 

3.00 

30,000 

3.50 

35,000 

50.000  yds. 

.15 

7.500 

16,250 

.50 

25.000 

.50 

25,000 

600  yds. 

20.00 

12.000 

9,072 

12.50 

7,500 

20.00 

12,000 

10  yds. 

20.00 

200 

173 

15.00 

150 

20.00 

200 

10  yds. 

18.00 

180 

115 

10.00 

100 

15.00 

150 

54.000  ft. 

7.00 

378.000 

477.600 

8.25 

445,500 

7.15 

385,901 

19.000  ft. 

5.25 

99,750 

156.777 

8.85 

168,150 

35,000  ft. 

6.25 

218,750 

327.700 

9.90 

346,500 

54.000  ft. 

6.80 

367,200 

448,500 

8.10 

437,400 

22,000 

32,408 

60,000 

27,490 

4S2.280 

609.494 

608,750 

523,544 

616,371 


5S0.394 

Sum  of 
Averages. 


677,900 


600.650 


1, 

771,431 

1. 

778.308 

1 

764,649 

1, 

771,526 

1,528,544 


1,631,549 


1,218,420        1.218.420 


1,735,549 


December  29,  1911. 
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tcction  is,  it  is  believed,  unnecessary,  and  on  account 
of  the  scarcity  of  material  available,  would  prove  some- 
what expensive,  but  should  it  be  found  needful  at  a 
later  date,  the  cost  would  be  no  greater  than  at  present. 
Experience  with  the  o])cn  flume  of  the  Jordon  River 
development  of  the  British  Columbia  Electric  Railway 
Company,  during  last  winter,  confirms  this  opinion. 
This  flume  is  located  at  a  higher  elevation,  and  sub- 
jected to  more  severe  conditions,  than  will  prevail  on 
the  flow  line  conduit,  and  little  or  no  difficulty  was  ex- 
])ericnced  in  maintaining  a  continuous  flow  of  water 
throughout  the  winter.  Necessarily,  standpipes,  air 
valves,  relief  valves  and  fittings  will  be  enclosed  in 
wooden  boxes  and  packed  with  sawdust  for  frost  pro- 
tection. 

The  subdivision  of  the  contract  into  different 
schedules  was  made  with  a  view  of  obtaining  separate- 
tenders  upon  various  parts  of  the  work.  The  division 
into  schedules  is  a  natural  one,  by  virtue  of  location 
and  the  difi'ercnt  classes  of  construction  and  materials 
required,  and  has  resulted  in  obtaining  tenders  from 
responsil)Ic  contractors  experienced  in  the  respective 
classes.  Schedule  F  combiius  an<l  includes  in  one  ten- 
der all  of  the  work  and  items  in  Schedules  .\,  R.  C. 
D  and  E. 

Bids  were  opened  for  the  contract  on  December 
l.'ilh  and  the  firms  below  submitted  tenders.  No 
tender  was  received  and  deposited  by  the  city  unac- 
companied by  a  certified  check  for  $1.=;,000.  With  the 
awarding  of  the  contract  all  checks  were  returned  to 
the  respective  tenderers  except  that  of  the  successful 
firm.  The  check  of  the  latter  was  returned  with  the 
signing  of  the  contract  and  filing  of  the  required  bond, 
which  was  10  per  cent  of  the  contract  price  to  guar- 
antee a  satisfactory  completion  of  the  work.  A  for- 
feiture of  the  check  of  course  would  have  obtained  in 
case  the  bidder  failed  to  enter  into  the  agreement. 

The  quantities  in  the  schedule  are  approximate 
only  and  were  given  as  a  basis  for  uniform  comparison 
of  bids.  The  quantity  of  any  class  or  portion  of  the 
work  may  be  increased  or  decreased  as  may  be  deemed 
necessary  by  the  engineer.  An  increase  or  decrease 
in  the  amount  of  excavating  or  in  the  amount  of 
masonry  or  concrete  will  not  alter  the  unit  prices 
nor  the  time  allowed  for  completion  of  the  work. 

The  rate  of  progress  prescribed  is  shown  thus: 

Three    months    S%  of  work  completed. 

.'ilx    months    ISr^  " 

Nine  months    45C.  " 

Twelve   months    SSf^  "  " 

Fifteen   months    65%  "  " 

Eighteen  months   80%  "  " 

Twenty-one  months    95%  "  " 

Twenty-four  months    100%  "  " 

The  contractors  who  tendered  bids  are :  The 
Westholme  Lumber  Co.,  Victoria  :  The  Graff  Construc- 
tion Co.,  Seattle:  Naylor  Bros.,  ^''ancouver:  Norton, 
Griffiths  &  Co.,  Ltd.,  Vancouver:  Holf  &  JeflFrey. 
Seattle :  Victoria  ^fachinery  Dep..  Porter  Bros.,  Vic- 
toria ;  Geo.  C.  Deitrich  &  Co.,  Seattle ;  Sound  Construc- 
tion Co.,  Seattle,  and  P.  J.  McHugh,  Seattle. 

The  contract,  including  concrete  flow  line  pipe 
and  riveted  steel  pressure  pipe,  was  awarded  to  the 
Westholme  I^umber  Company  at  the  price  of  $1,169,- 
720.     This  sum  is  shown  segregated  among  the  vari- 


ous items  in  the  accompanj'ing  table,  which  also  shows 
the  .\verage  of  Tenders,  the  Engineer's  Preliminary 
Estimate  and  the  Completion  Requirements. 

The  by-law  authorizing  this  contract  was  approved 
l)y  the  taxpayers  at  the  General  Municipal  Election 
held  January  11,  and  there  is  every  reason  to  expect 
the  work  to  proceed  at  once. 

Sooke  Harbour  oft'crs  many  facilities  for  delivery 
by  water  of  materials  and  supplies  adjacent  to  part  of 
the  work,  and  the  Canadian  Northern  Pacific  Railway 
will  oflfer  similar  service.  This  railroad  is  now  in 
process  of  construction  from  Victoria  north  along 
Sooke  River,  approximately  paralleling  the  flow  line 
conduit  from  Sooke  Harbour  to  tiie  lake.  I'he  grading 
of  this  line  is  now  completed  to  within  about  1^  miles 
of  Sooke  Lake  and  it  is  probable  that  the  track  will  be 
laid  earlv  this  year. 


THE    PROPOSED    MAMMOTH    WIRELESS 
TOWER. 

The  Memorial  Tower,  the  construction  of  which 
has  been  endorsed  and  approved  by  the  Board  of  Direc- 
tors of  the  Panama-Pacific  International  Exposition, 
has  become  of  world-wide  interest,  on  account  of  the 
wireless  possibilities.  If  the  shaft  is  placed  in  Lincoln 
Park  and  a  wireless  station  installed  in  the  tower, 
it  will  make  San  Francisco  the  highest-powered  sta- 
tion in  operation  and  will  produce  long  distance  re- 
sults hitherto  considered  impossible,  placing  San  Fran- 
cisco in  direct  communication  with  Washington,  Key 
West,  Colon,  Honolulu,  all  .Maskan  stations,  vessels 
in  the  Pacific,  and  possibly  with  stations  on  the  coast 
of  Japan. 

A  letter  received  from  George  von  L.  Meyer,  Sec- 
retary of  the  Navy,  says: 

"The  Navy  Department  is  taking  steps  towards 
erecting  a  high-power  station  on  the  California  coast, 
in  connection  with  its  chain  of  wireless  stations  across 
the  Pacific,  and  for  communication  with  ships  in  the 
eastern  Pacific  Ocean.  Since  the  range  of  wireless  de- 
pends principally  upon  the  height  of  the  aerial  wires 
above  the  ground,  and  since  the  location  of  this  station 
at  San  Francisco  would  be  most  advar*:ageous  to  that 
city,  it  would  seem  that  the  Memorial  Tower  should 
be' erected  with  a  view  to  its  use  for  supporting  one 
end  of  an  aerial  of  the  most  powerful  wireless  station 
in  the  world.  The  Eiffel  Tower  in  Paris,  1000  feet 
high  has  produced  wonderful  results  in  long  distance 
wireless  work,  and  the  proposed  tower,  1350  feet  above 
sea  level,  would  insure  even  more  remarkable  results. 

"\  site  near  the  ocean  beach  at  San  Francisco 
will  give  ideal  wireless  conditions,  there  bemg  no  tall 
buildings  or  trees  in  the  sending  direction  and  I 
strongly  recommend  that,  before  the  exact  site  of  the 
Memorial  Tower  is  selected,  the  Navy  Department 
be  consulted  as  to  the  needs  of  the  proposed  wire  ess 
station  Such  a  station  would  in  no  way  interfere 
with  the  use  of  the  tower  as  an  observation  station  for 
visitors  or  for  its  use  as  a  weather  station.  Ihe 
Imall  wires  of  the  aerial  could  not  detract  m  the 
S  est  from  the  appearance  of  the  tovver,  while 
adding  greatly  not  only  to  its  utility,  but  to  its  attract- 
iveness  for  visitors." 
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EVOLUTION    VS.    REVOLUTION    IN    PUBLIC 
SERVICE.' 

BY   T.    B.    COMSTOCK. 

As  in  most  of  the  so-called  revolutions  of  his- 
tory, the  reform  substituted  for  the  earlier  regime  is 
but  a  grafting  of  new  ideas  upon  old  stock. 

There  was  plausibility  which  went  far  to  excuse 
the  visible  methods  of  the  trusts  in  destroying  com- 
petition, and  there  might  have  been  a  longer  and  a 
brighter  epoch  of  consolidation  had  only  the  brainy 
chiefs  of  the  new  system  been  able  and  willing  to 
demonstrate  practically  the  real  merit  of  their  scheme 
by  an  equitable  distribution  of  the  gains,  through 
lowering  of  prices,  or  even  by  measuring  capitaliz- 
ation on  the  basis  of  actual  investment.  But  there  is 
another  point  of  view  which  the  mass  of  the  people 
are  not  prone  to  regard.  The  power  acquired  to 
set  the  price  of  the  necessities  of  life  through  the  own- 
ership of  public  utilities  and  the  control  of  produc- 
tion and  distribution  did  not  come  I)y  chance,  nor 
by  simple  annihilation  of  competition.  It  was  as 
much  due  to  risks  taken  by  the  Iambs  of  the  people 
in  speculating  in  over-valued  securities  and  to  their 
failure  to  get  orthographic  projections  of  the  perspec- 
tive presented.  Now  that  the  public  spirit  is  awak- 
ening, there  is  grave  danger  that  it  will  be  led  astray 
as  far  in  the  opposite  direction  by  the  counsels  of 
such  as  know  no  antidotes  for  poison  save  drastic 
emetics. 

If  the  people  had  not  been  implicated  in  the 
deal  by  their  participancy  in  the  transactions  in  Wall 
Street  their  case  would  have  become  more  a  matter 
of  legitimate  business  and  much  less  a  football  for 
office-seeking  politicians  than  it  appears  today. 

Gradually,  but  slowly,  we  are  approaching  better 
conditions,  thanks  to  the  calm  and  patient  work  and 
self-sacrifice  of  those  who  care  only  for  the  reward 
that  comes  from  consciousness  of  well-doing.  And  1 
can  say  to  you,  fellow  engineers,  that  the  hope  for 
the  future  which  no  untoward  event  ran  drive  from 
me,  is  dependent  upon  the  firm  conviction  due  to 
abundant  experience,  that  the  courts  and  the  lawyers, 
on  both  sides  of  these  public  questions,  have  already 
gone  about  as  far  as  is  possible  along  the  lines  of 
action  demanded  by  the  theory  of  their  profession. 

I  have  so  often  compared  notes  with  other  engi- 
neers, and  have  had  so  much  benefit  from  their  well 
earned  opinions,  that  I  feel  warranted  in  asserting 
that  the  solution  of  the  economic  problems  of  the 
coming  days  must  eventually  be  recognized  as  fittingly 
and  peculiarly  adapted  to  the  engineer's  field  of  labor. 

There  are  two  elements  of  danger  to  the  life 
of  any  profession.  One  is  the  pride  of  cult  which 
may  come  from  the  culmination  of  authority.  The 
other  is  the  ultra-conservatism  which  is  liable  to  re- 
sult from  the  clannish  spirit  developed. 

The  profession  of  engineering  is  now  established 
by  the  justification  of  itself  by  its  works  in  many 
branches  of  construction  and  operation.  There  are  par- 
tisans and  charlatans,  too,  in  our  own  ranks,  who  do 
not  scruple  to  veer  with  the  breeze  which  blows  most 
money  or  other  sordid  gain  to  their  hand.     They  are 

^Abstract  from  paper  presented  Dec.  19th.  1911.  before  the 
A.  I.  E.  E.  and  Engineers'  &  ArchUeot?'  Association.  Joint 
Meeting,    at   Los   Angeles,    Cal. 


products  of  the  same  un])rc)fessional  systems  which,  by 
association  with  degraded  trade  methods,  have  honey- 
combed the  better  recognized  professions  with  corrupt 
practices. 

These  dangers  have  been  largely  forestalled  by 
better  methods  of  applying  engineering  testimony  in 
the  deliberations  of  boards  directly  concerned  in  the 
regulation  of  public  service.  New  York,  Wisconsin 
and  other  States  have  set  the  mark  in  this  particu- 
lar, and  nearly  all  the  civic  powers  engaged  in  this 
duty  have  permanent  staffs  of  engineers  employed. 

Reports  of  these  various  commissioners  show 
clearly  that  at  least  from  2/3  to  4/5  of  the  scope  of  work 
performed  consists  of  matters  which  require  reference 
to  engineers  in  first  instance.  And  the  largest  pro- 
portion of  these  are  decided  upon  rulings  formulated 
by  the  engineering  staff. 

It  could  not  well  be  otherwise,  when  the  engineer- 
ing character  of  the  service  is  duly  considered.  And 
it  is  gratifying  to  observe  that  the  decisions  of  engi- 
neering questions  and  matters  of  accounting  which 
have  been  adjudicated  by  the  several  boards,  on  the 
advice  or  by  direct  ruling  of  the  engineering  corps, 
have  almost  always  been  identical  where  equivalent 
principles  have  been  involved. 

The  need  of  public  regulation  of  public  service  is 
apparent  to  all  who  have  given  close  attention  to  the 
abuses  which  have  grown  out  of  loose  and  venal  meth- 
ods of  handling  such  business.  And  this  need  is  re- 
cognized and  freely  admitted  by  the  most  capable  of 
the  managers  and  staffs  of  the  operating  companies 
themselves.  Between  the  attitude  of  him  who  was 
reported  as  saying  "The  public  be  damned,"  and  the 
agitator  who  would  counsel  destruction  of  the  plant 
as  a  source  of  relief  from  corporate  greed,  Hiere  is  a 
mean  line  of  equal  justice  to  which  both  the  public 
and  the  corporations  should  be  brought  as  speedily 
as  possible.  There  never  will  be  complete  and  sat- 
isfactory public  service  until  this  be  accomplished  in  a 
spirit  of  friendly  co-operation.  And  it  is  a  matter  of 
very  great  moment  at  this  juncture  to  have  this  done 
intelligently  and  permanently,  so  that  its  practical  suc- 
cess may  be  demonstrated  and  its  continuance  guar- 
anteed. 

The  conditions  existing  in  Los  Angeles  are  pe- 
culiar and  not  well  adapted  to  the  immediate  applica- 
tion, m  toto,  of  a  plan  based  upon  an  ideal  situation. 
It  would  be  much  simpler  and  more  facile  in  regula- 
tion to  have  each  utility  monopolized  by  one  corpora- 
tion, instead  of  two  or  three  companies  of  each  kind 
serving  the  same  territory. 

But  we  have  to  consider  that  the  competition, 
which  is  really  incompatible  with  the  theory  of  reg- 
ulated monopoly,  the  very  plan  adopted  for  over- 
coming the  evils  of  competition— was  fostered  and  ex- 
tended by  the  people  for  the  purpose  of  obtaining 
just  what  the  new  plan  is  now  supposed  to  ensure. 

The  best  way  is  to  let  "Nature  take  her  course," 
and  this  has  already  resulted  in  such  rearrangement 
of  the  transportation  service  as  to  accomplish,  at  least 
on  paper,  the  realization  of  the  ideal.  That  is  to  say, 
the  local  lines  may  now  all  be  regarded  as  one  monop- 
oly unit,  ostensibly,  and  all  the  interurban  lines  as 
another  unit  monopoly. 

So,  from  construction  and  operating  standpoints, 
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regulation  is  becoming  more  practicable  than  would 
have  been  possible  formerly.  Eut  the  gridiron  has 
grown  with  the  expansion  of  the  city  without  much 
reference  to  any  general  plan  for  the  future.  With  a 
much  greater  number  of  cars  per  mile  of  track  than 
other  cities,  the  distribution  of  traffic  is  such  as  to  cause 
serious  congestion  in  rush  hours,  in  many  parts  of 
the  business  district.  Attempts  to  overcome  this 
piecemeal  have  been  about  as  futile  as  to  try  to  tickle 
a  mule  in  the  flanks  without  making  him  kick,  or  to 
catch  an  agile  fly. 

The  only  way  out  of  the  puzzle  is  to  earnestly  and 
persistently  watch  the  traffic  and  study  its  statistics, 
making  direct  crossings  of  streets  as  far  as  possible 
to  eliminate  curves  and  routing  cars  over  looped  cir- 
cuits to  avoid  obstruction  of  streets  by  trolley  turnings. 

Tiie  problems  which  confront  officials  charged 
with  liie  duty  of  regulating  public  service  in  the 
liands  of  private  corporations,  are  not  very  different 
from  those  which  constantly  beset  these  operatives 
themselves.  Sometimes  the  registering  of  a  complaint 
with  a  city  board  may  expose  a  blemish  or  a  deficiency 
of  service  which  had  not  been  previously  noticed  or 
regarded  as  important  by  the  railway  officials.  Occa- 
sionally honest  difference  of  opinion  may  result  from 
investigation  from  both  sides,  and  there  may  be  neces- 
sity for  ruling  against  the  contention  of  the  company's 
representatives.  Again,  it  may  happen  that  a  tenta- 
tive judgment  of  the  regulating  body  will  be  found 
inapplicable  after  consideration  of  more  evidence  pro- 
duced by  the  company. 

There  may  be  short  periods  of  excited  public  feel- 
ing when  all  considerations  of  justice  appear  to  be 
thrown  to  the  winds.  It  is  quite  as  much  to  the  peo- 
ple's interest  in  the  long  run  that  they  be  protected 
from  untoward  results  of  their  own  ignorance  or  im- 
prudence as  to  be  guarded  from  purely  selfish  aggres- 
sion on  the  part  of  the  utility  corporations. 

No  member  of  the  board  or  any  of  its  officials 
should  be  chosen  or  retained  in  position  unless  he  be 
fully  capable  of  sifting  evidence,  of  character  unim- 
peachable, without  any  interests  or  political  aspira- 
tions which  may  prejudice  him  for  or  against  one  side 
or  the  other  in  advance  of  specific  investigation.  He 
must  of  necessity  refrain  from  investment  and  from 
advising  others  on  investments  in  public  utilities  or 
securities  in  any  way  related  to  the  business  amenable 
to  his  jurisdiction.  He  ought  to  be  one  of  ripe  years 
of  experience  in  construction,  operation  and  execu- 
tive work,  with  practical  knowledge  of  the  principles 
involved  and  of  the  sources  of  supply,  the  forces  util- 
ized and  the  requirements  of  the  service  which  he  un- 
dertakes to  supervise. 

The  average  politician,  and  sometimes  the  appoint- 
ing power  itself,  is  incompetent  to  select  even  if  there 
be  intent  to  select,  just  the  proper  persons  to  sit  in 
judgment  upon  questions  which  require  intimate  ac- 
quaintance with  details  and  adequate  knowledge  of 
the  relations  of  parts  in  operation. 

Unless  politics,  in  the  sense  of  wire-pulling,  in- 
trigue and  partisanship,  can  be  absolutely  divorced 
from  the  regulating  board,  it  will  be  futile  to  hope  for 
results  that  will  satisfy. 

The  pecuniary  stipend  of  such  men  as  are  quali- 


lied  will  have  to  be  placed  far  above  the  ordinary 
allowance,  or  the  incumbents  must  be  sought  among 
ihose  who,  with  equivalent  earning  capacity,  are  so 
situated  that  they  may  afford  to  serve  regardless  of 
llie  remuneration  offered. 

There  are  three  methods  of  supervision  in  effect 
in  the  United  States  outside  the  scope  of  the  Inter- 
Stale  Commerce  Commission,  which  is  not  included 
in  this  discussion. 

New  York  State,  Massachusetts,  Wisconsin,  Wash- 
ington State,  California  (just  beginning)  and  other 
States  and  cities  have  boards  of  from  3  to  23  mem- 
bers, who  are  given  varying  degrees  of  jurisdiction 
over  more  or  less  restricted  range  of  service. 

Some  cities,  like  Los  Angeles.  Chicago,  St.  Louis, 
Kansas  City,  Boston,  Haltimore  and  others,  have 
boards,  usually  of  three  members,  whose  jurisdiction 
and  degree  of  control  and  initiative  are  not  strictly 
comparable.  There  is  no  uniformity  of  powers  or 
methods  in  this  class. 

In  many  cities,  as  Des  Moines,  Seattle,  St.  Louis, 
etc..  the  so-called  commission  form  of  government 
has  been  adopted  in  many  varieties  of  expression.  So 
far  as  the  public  service  regulation  is  concerned,  in 
the  majority  of  these  last  instances,  one  man  is  the 
responsible  executive  head  of  a  bureau,  charged  with 
powers  and  duties  of  autocratic  nature,  and  subordi- 
nate to  the  council  of  similar  chiefs,  of  which  he  is  a 
member. 

All  of  these  commissions  are  ostensibly  intended 
to  meet  the  popular  demand  for  one  and  the  same 
principle  in  government.  They  are,  however,  about 
as  widely  divergent  as  if  born  of  unrelated  concep- 
tions. This  result  is  due  more  to  differences  in  State 
Constitutions  and  local  city  charters  than  to  inten- 
tional variations  in  practice.  Some  are  wholly  experi- 
mental, their  continuance  probably  as  much  depend- 
ent upon  the  personnel  of  the  incumbent  officials  as 
upon  the  method  of  action  prescribed. 

One  great  obstacle  in  the  way  of  speedy  and  cor- 
rect solution  of  our  public  service  problems  is  the 
lask  of  understanding  of  perspective,  the  inability  of 
many  people,  including  ordinary  citizens,  and  some 
public  officials  and  coporation  managers,  to  measure 
things  as  they  are,  instead  of  as  th.-y  may  appear 
at  different  distances  and  from  a  single  point  of  view. 
The  training  of  the  architect  and  the  engineer  and 
his  habit  of  work  lead  him  to  prepare  perspective 
drawings  for  his  public;  but  his  files  of  working  plans 
are  drawn  in  orthographic  projection,  his  construc- 
tive and  operative  work  are  based  upon  combina- 
tions of  many  perspective  views. 

Transportation  is  the  most  complex  and  most  im- 
portant, and  at  the  same  time  the  real  fundamental 
issue  in  the  regulation  of  public  utilities.  It  de- 
mands most  capital,  most  concessions  and  privileges 
from  the  community  and  it  is  most  essential  to  the 
inhabitants  in  their  daily  movements  for  all  purposes. 
The  location  and  development  of  industries,  the  filling 
up  of  residence  districts  with  homes,  the  character 
and  extent  of  a  city's  growth,  the  distribution  of  parks, 
school  houses,  churches,  theatres  and  various  other 
accessories  are  wholly  dependent  upon  the  layout  of 
the  traffic  arteries,  and  no  acceptable  or  effective 
city  plan  can  be  laid  out  independently  of  these. 
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Li  all  railways  of  every  kind  vvilhin  Ihe  city  liniils  jng  his  problem  intelligently.  Mutual  re.spect  between 
were  to  be  operated  by  electricity,  as  is,  perhaps  immi-  oflicials  of  the  city  ancl  the  corporation  is  an  excellent 
neiil,  the  casual  observer  might  regard  lliem  as  of  one  wcirkiiig  asset  for  both,  lint  this  canntit  lie  main- 
class.      Until   recently,   it   was   customary    with   some  taiiied  unless  both  are  sincere. 

degree  of  propriety  to  segregate  them  in  two  groups  ^  gentleman  with  moderate  business  experience 

as  steam  and  electric.     JJut  now  it  is  daily  becoming  j„  retail  merchandising  was  asked  to  assume  the  posi- 

more  necessary  to  make  three  main  divisions,  and  prob-  tjo^  of  general  manager  of  one  of  the  largest  mining 

ably  some  six  subdivisions  will  be  recognized  as  essen-  companies  in  Colorado.     He  modestly  dclined  on  the 

tially   distinct  in  regulation   before  very   long.     This  ground  that  he  knew  nothing  of  the  business.     The 

complete  list  comprises:  reply  was  "All  you  need   is  to  get  a  good  foreman, 

.  .  and   you   can   handle   it   as   well   as   anybody."     Too 

Divisions.  Sub-Divislons.  ■'  ■  ,i  ,  ■,,       i  xi-vr    l      i 

many  corporations  thus  do  manage  with  AN  Y   body 

1.      Trunk    L,ini' A.      Passenger  ,  •       ,,  , 

B.    Freight  as  the  nominal  head. 

-     inur-uiban    c.    Kapid  Transit  Another  very  important  enterprise  was  in  control 

D.     Accomodation  .  i        i       i  ^-       i    i  i      i  c  ti        i         • 

K.    K.xpress-i'reifa'ht  of  a  man  who  had  no  practical  knowledge  of  the  busi- 

3.    Inter-Mural   !• .    L.ocai  Passenger  ness  and  was  witliout  training.    At  liis  death,  his  most 

efficient    skilled   lieutenant   succeeded    him.     In    one. 

W  ithm  the  past  year  significant  changes  of  tech-  ^.^.^^  ^^^^  reduction  of  costs,  increase  of  output,  stop- 
nical  ownership  and  management  have  occurred  which  ^^.^„^^  ^j  ^^,^^3^^  ^^j  improvements  made,  completely 
have  lett  the  situation  ostensibly  as  here  presented,  revolutionized  affairs.  The  new  manager  had  be- 
Kut  1  am  not  sure  that  this  classification  in  detail  ^,,,„^^  pecuniarily  worth  hundreds  of  thousands  of  dol- 
ls in  strict  accord  with  the  designs  ot  those  in  con-  j.^j.^    ^^    ^1^^    corporation 

trol  ot  the  destinies  oi  all  the  operating  lines,  nor  can      '    '  ^^^  ^^^^^^^^^  ^^^^_  ^  ^^^-^^^^^^  ^,^^,  ^^^^^^^^  manager  re- 

I  predict  with  surety  what  changes  may  be  wrought  ^^       j_  ^^^^^^^^  1^^  ^^.^^  ^^^^^^^  ^,^  increase  of  salary 

by  legislation  under  inlluence  ol  those  vyho  may   be  ,       ^^^^j,^^^   corporation.     He   was   succeeded   by   an 

in  auUionty  in  the  city  government  lor  the  next  five  ^^^^,,^^,^g  officer   who  judged   results   by   the   books 

^*^^'^^'  "  .    .    I.  _i_l4^_i_«i'  alone.     He   had  a   hobby,   and   proceeded   to   demon- 

The   grouping   here   given,   is   based    upon    close  gyrate  that  greater  saving  of  metal  was  possible  than 

study  of  the  history  of  the  development  of  the  trans-  i,ad  ever  been  shown  by  his  predecessor.     The  result 

portation  systems  for  nearly  fifteen  years  and  upon  ]„  „et  earnings  the  first  year  was  a  decided  gain,  and 

two  years  of  daily  experience  with  the  necessities  and  i,is  slags  were  cleaner.    Proud  of  his  supposed  achieve- 

short-comings  of  the  unwieldy  status  quo.  incm,  he  gave  way  to  a  man  familiar  with  the  "kraft 

The  status  of  the  iiUerurban  service  is  far  from  and   stoff"   of   the   art,    who   shortly    found    that    the 

satisfactory    from    the    standpoint    of   the    city   or   of  furnace  linings  required  renewal,  (the  lack  of  rework- 

the    company,      it   is   a   nice   problem    in    engineering  able   slag   for   mixtures   demanding  higher  Sieat)    and 

economics,  and  there  are  others  connected  with  local  that   the   reserve   supply   of   fuel    purchased   in   prior 

service  which  cannot  be  solved  by  juggling  with  them,  years,  was  almost  exhausted,  while  the  plant  in  gen- 

nor  will  they  be  settled  without  patient  forbearance  and  eral  had  been  greatly  damaged.    At  the  same  time,  no 

co-operation  on  the  part  of  the  public  and  the  cor-  outlay  for  opening  new  ground  had  been  incurred  and 

porations  interested  repairs   had   not   been   kept   up.     The   books   and   the 

There  are  two  methods  of  approaching  and  hand-  pockets   of  stockholders   showed   increased   net   earn- 

ling  the  railway  situation  in   Los  Angeles,  now,  that  '"pj    ^^^    the    net    results    were    on    the    other    side 

we   have    fairly   well   ascertained   what   is   the   matter  "'  actual  profit  and  loss. 

with  the  mix-up.     City  officials  and  the  corporations  One  railroad  company   was  officered  by  capable 

may  work  together  in  harmony,  but  independently  in  men,  constructing  and  operating  engineers,  in  effect, 

acquiring  adequate  knowledge  of  facts  and  in  compar-  but    these    were    dominated    by    the    legal     staff     and 

ing  notes  and  striving  to  adjust  differences  amicably,  manipulators  of  securities,  who  were  engaged  in   the 

even  at  some  sacrifices  of  acquired  or  inherent  rights,  process  of  wrecking  the   plant   for  ulterior   purposes. 

Or  each  party  may  stand  upon  the  letter  of  the  law  You  probably  know  how  that  turned  out  as  a  business 

and  quibble  and  quarrel  until  one  or  other    (or  pos-  organization. 

sibly   both)    be  beaten  in  the  contest.     Which  is  the  There  is  a  gigantic  system  of  operations  conducted 

better  way  in   the   estimation  of  those   to   whom   the  by   a   public   utility  corporation,   whose   attorneys  are 

work   is   entrusted   on   either   side   may   be   dependent  noted  for  keeping  out  of  litigation  and  amicably  ad- 

largely   upon   the   training  and   experience   of   the   ar-  justing  difficult   situations.      But   the   active   manage- 

bitrators.     Aly  observation  shows  that  the  training  of  nient  and  control  rest  with  an  untrammeled  engineer- 

the  engineer  best  fits  him  to  meet  the  issues,  because,  ing  staff,  whose  record  is  superb  for  low  cost  and  high 

if  he  be  worthy  his  profession,  his  first  and  greatest  quality  of  output   under    stringent    regulations   as   to 

ambition  must  be  to  get  at  the  facts,  and  then  to  ad-  rates  and  conditions  of  operation. 

just  matters  for  the  economical   working  of  the   ma-  Now   I   think  you   must   have   already   made   due 

chinery  and  the  prevention  of  waste.  application  of  the  significance  of  these  facts  in  their 

There  are  corporations  and  corporations .    All  can-  bearing  upon  the   right   regulation   of  public   service, 

not  be   treated  alike.     Some  deserve   respect,   others  And  ])leasc  bear  in  mind  that  the  public  and  its  officers 

need  coercive  treatment.   Only  one  wdio  knows  the  dif-  can    go   as   widely   wrong   in    their   conclusions   as   to 

ference  between  the  two  classes  is  capable  of  attack-  adequate  rates  and  reasonable  privileges  and  restrict- 
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ions  as  the  owners  and  operators  of  the  i  lants  which 
furnish  the  necessities  of  life.  Public  ownership,  if  it 
jje  successful,  pre-supposes  efficient  management,  and 
this  cannot  be  secured  by  election  or  appointment  of 
responsible  officials  without  knowledge  of  the  work 
they  are  permitted  to  supervise. 

There  are  two  dangers  lurking  in  the  appointment 
of  utility  boards,  and  the  fixing  of  rates  and  regula- 
tion of  service  by  elected  officers,  even  when  their 
honesty  of  purpose  is  assured.  One  arises  from  un- 
certainty of  the  ability  of  these  officers  to  determine 
correct  standards  of  cost  and  efficiency.  The  other 
ccjmes  from  lack  of  such  experience  as  will  enable  them 
t(j  apply  standards  justly  in  individual  instances. 

The  time  must  come  when  it  will  be  generally  re- 
cognized that  unbiased  determination  of  facts  as  they 
are,  and  ruling  thereon  without  prejudice  or  partisan- 
ship, is  the  only  method  of  securing  efficient  service 
at  justifiable  rates. 

Municipal  ownership  is  neither  the  "bug-a-boo" 
/lor  the  "cure-all"  claimed  for  it  by  its  enemies  and 
friends  respectively.  It  will  not  replace  successfully 
the  private  corporation  unless  it  retains  the  princi- 
ples of  good  management  and  discards  the  elements  of 
l)ad  management  which  attach  to  the  present  system 
of  distribution.  It  will  surely  replace  the  private  cor- 
poration, as  «  matter  of  public  necessity,  unless  there 
be  found  effective  means  of  securing  the  same  ends  by 
pul)lic  control. 

Any  mi»n  or  woman  who  cares-  more  to  justify 
opinions  th  m  to  reconcile  opinions  to  the  truth  is  a 
menace  to  society,  whether  the  cause  be  venal  mo- 
tive or  ignorance.  Incorporation  of  utilities  under 
public  ownership  is  but  an  evolution  of  the  private 
corporation,  itself  the  evolution  of  individual  propri- 
etorship. 

Finally,  it  is  the  engineer  who  will  be  in  demand 
in  the  future,  because  his  jirofessiim  is  the  one  which 
trains  an  unbiased  attitude  and  the  getting  of  re- 
sults in  accordance  w-ith  the  immutable  laws  of  \ature, 
which  ai'er  all  determine  the  ])rice  of  water,  gas. 
electric  current,  telephone  service  and  transportation 
of  good,:  and  of  men. 

Bui  all  these  irritating  questions,  which  afford  free 
capital  for  loud-mouthed  agitators,  are  to  be  settled 
by  foice  of  circumstances  beyond  any  man's  power 
to  permanently  brook,  and  the  most  of  them  are 
merely  side  issues  to  the  main  necessity  of  directing 
public  control  into  wholesome,  intelligent  and  compe- 
tent channels  of  administration. 

Engineers  must  think  upon  these  matters,  and 
to  a  purpose ;  and  in  much  larger  degree  than  some  of 
you  may  be  aware,  the  settlement  is  to  come  from 
the  work  of  engineers  who  can  see  clearly,  act  prompt- 
ly and  meet  and  conquer  in  emergencies.  The  real 
engineer  is  the  one  wdio  conquers  emergency  situa- 
tions, and  an  emergency  is  confronting  us  now  which 
demands  courageous  and  dauntless  energy  to  prevent 
(lire  disaster,  .^s  the  true  engineer  will  save  life  at 
any  cost  of  property,  in  case  of  fire  or  flood,  so  must 
every  consideration  now  be  made  to  give  way  in  our 
ranks,  to  the  greater  good  of  humanity.  But  coolness 
•awr'  .dm  judgment  are  as  neccssar}'  as  bravery,  ami 
thrre  is  no  call  for  sacnncr  .^f  the  substance  in  order 
\^  iave  the  -"Wnnxvn  st'^vvv  which  ma}'  not  pix..^ 
»•    indicate  the  presencr'  ot  a  human,  after  all. 


SIX  METHODS  OF  COMPUTING  IRREGULAR 
AREAS,' 

Hv  uiir.i;i;T  siblioy. 

The  engineer  is  often  confronted  with  the  profb' 
Icm  of  computing  the  areas  of  irregular  figures.  Of 
course,  when  a  figure  has  definite  symmetrical  boun- 
daries the  computation  of  areas  by  the  simple  laws  of 
elementary  arithmetic  and  geometry  follows  at  once. 
When,  however,  the  boundary  lino  of  these  areas  is 
irregular  in  shape,  at  times  it  becomes  a  problem  to 
estimate  the  enclosed  area  with  a  sufficient  degree 
of  accuracy,  especially  if  no  ])lanimeter  or  mechanical 
area  measuring  machine  is  at  hand.  It  is  convenient, 
then,  to  have  at  hand  dclinite  methods  with  which 
to  attack  the  problem  of  area  conii)utation  when 
caught   short-handed   . 

The  following  methods  arc  comi)ik(l  particularly 
for  the  computation  of  areas  for  indicator  cards  but 
as  a  matter  of  fact  they  are  ecpially  ap])licable  to  all 
other  areas  necessary  to  be  comi)utcd.  The  six 
methods  to  be  discussed  in  this  lecture  are  as  follows: 

1.  The  small  square  method. 

2.  The  trapezoidal    rule. 

3.  The  line  proportional  to  area  melliod. 

4.  liy   weighing. 
.T.  Simpson's  rule, 
f).  The   planimcter. 

Let  us  now  proceed  to  study  these  six  different 
methods  and  master  them  if  ])ossil)le,  in  order  that 
we  may  be  ready  at  all  times  to  meet  such  ])roblems 
as  luay  arise  in  the  computation  of  areas.  By  master- 
ing these  six  methods  we  can  pick  from  them  when 
occasion  arises  the  one  which  will  apply  with  the 
greatest  degree  of  accuracy  upon  the  ])rol»lem  in  which 
it  is  necessary  for  us  to  compute  the  area. 


^^ 

:== I  I  I i 1 i 


V\-A.      1       T'ne  .'imall   Square  Mt-tIio,l. 

1.  The  small  square  method.  By  reference  to 
I"ig.  1  we  see  that  the  irregular  shaped  area  is  first 
platted  to  a  definite  scale  and  then  the  entire  en- 
closure is  divided  into  small  squares.  By  simply 
counting  these  squares  and  approximating  the  small 
fractions  of  squares  around  the  perimeter  of  the  area 
auu  adding  these  to  our  number  of  whole  squares,  we 

'This  paper  compri.'ie.c  the  Eighteenth  L,ecture  of  the  series 
apprtirinK  in  the.se  column.s  entilleil  •Primer  of  Applied  Ther- 
modynamics." 
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thus  arrive  at  a  value  for  the  complete  area  enclosed. 
If  now  we  multiply  this  area  by  the  square  of  the  scale 
to  which  our  figure  is  drawn,  we  at  once  arrive  at  the 
area.  It  is  evident  that  the  smaller  these  squares  are 
made  the  more  nearly  will  we  arrive  at  a  true  result. 
Hence  squares  should  be  taken  as  small  as  is  con- 
venient in  the  working  out  of  a  definite  problem. 

2.  The  trapezoidal  rule.  This  method  is  used  a 
great  deal  in  the  computation  of  railway  road-beds 
and  other  earth  excavation  work.  The  given  figure, 
which  is  seen  by  referring  to  Fig.  2,  is  divided  by  a 
series  of  equally  distant  parallel  lines;  such  as  a,  b, 
c,  d,  etc.  As  shown  in  i'ig.  2  the  individual  line  is 
distant  from  its  neighbor  by  h  units.  By  looking  at 
this  figure  we  see  that  the  small  areas  now  making 
up  the  complete  enclosure  are  very  appro.ximately 
trapezoids. 

In  elementary  geometry  we  learn  that  the  area 
of  a  trapezoid  is  equal  to  Yi  the  sum  of  the  par- 
allel sides  multiplied  by  the  perpendicular  distance 
between  them.  Hence  looking  at  Fig.  2  we  see  that 
the   area   of   the   first    small    enclosure   on    the   left    is 

a  +  b 

( )    h,   and    the   area   of   the    second    small    en- 

2 

b-fc 
closure   ( )  h.  and  likewise  the  area  of  the  third 
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The    Trapezoidal    Rule. 


c-fd 
small   inclosure  is    ( )  h. 


and  so  on.     The  total 


area  of  the  enclosed  figure  is,  therefore,  equal  to  the 
sum  of  these  individual  areas  which  is  expressed  alge- 
braically 
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ween  any  two.     This  is  seen,  then,  to  represent  a 
larkably   easy   yet   accurate   method   of  arriving  at 
area  of  an  enclosure. 
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3.  The  line  proportional  to  area  method.  As 
signified  by  the  name  this  method  consists  again  in 
dividing  the  figure  in  small  areas  as  shown  in  Fig.  3. 
My  reference  to  this  figure  it  is  seen  that  by  their 
average  length  1,  2,  3,  4,  etc.,  represent  approximately 
by  their  length  the  area  of  each  little  small  subdivision, 
hence  if  we  scale  off  these  lengths  and  sum  them  up 
either  graphically  or  arithmetically  we  can  at  once 
arrive  at  an  approximate  measurement  of  the  whole 
of  the  enclosure.  This  process  while  not  as  accurate 
as  the  trapezoidal  method,  is  yet  more  convenient 
at  times,  especially  in  the  case  of  certam  graphic 
treatment  of  forces  met  with  in  the  design  of  roof  and 
bridge  structures.  In  its  use,  however,  by  simply 
dividing  the  area  of  any  figure,  it  is  simple  and  easy  of 
application. 

4.  By  weighing.  When  one  has  ready  access 
to  a  set  of  balances,  this  method  is  at  once  simple  and 
accurate.  It  consists  simply  of  plotting  accurately  to 
scale  the  enclosure  which  contains  the  area  desired. 
It  is  necessary,  however,  in  choosing  and  selecting 
the    paper    upon    which    this   enclosure    is    platted    to 


Fig.   4.      Method   of  Weighing. 


In  other  words  the  area  by  the  trapezoidal  method  use  careful  judgment  in  the  way  of  choosing  an  even, 

is  equal  to  the  summation  of  one-half  the  first  ordi-  uniform  paper. 

nate  plus  the  sum  of  the  intermediate  ordinates  plus  After  the  enclosure  has  been  carefully  and  accu- 

one-half  the   last  ordinate   multiplied  by   the   distance  rately  plotted  to  the  scale,  the  outline  of  the  figure  as 
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shown  by  illustration  in  Fig.  4  is  cut  out  with  a  pair  of 
scissors  and  weighed  upon  a  pair  of  dehcate  balances. 
After  this  has  been  performed  an  area,  I  in.  x  1  in. 
or  in  other  words  an  areea  of  1  sq.  in.  is  also  weighed 
upon  the  scales.  It  is  seen  now  that  the  true  area  of  the 
figure  described  is  as  many  square  inches  in  size  as 
the  weight  of  the  one  sq.  in.  section  is  contained  in 
the  weight  of  the  complete  area. 

5.  Simpson's  Rule.  In  the  consideration  of  the 
trapezoidal  rule  we  find  that  the  end  lines  connecting 
the  non-parallel  sides  of  the  small  areas  were  assumed 
to   be   straight,   whereas   in    reality   they   are   curved. 


l-iK. 


.'Simpson's    UuU' 


Years  ago,  a  mathematician  and  engineer  by  liie  name 
of  Simpson,  observed  this  fact  and  still  further  ap- 
pro.ximated  the  area  of  each  small  enclosure.  This 
approximation  is  in  fact  so  exact  that  it  has  been 
adopted  universally  by  engineers  in  the  computation 
of  areas.  In  deducting  the  theoretic  basis  for  his 
rule,  Simpson  made  use  of  the  well  known  theorem 
in  analytic  geometry  that  "the  area  of  a  segment  of 
a  parabola  is  equal  to  two-thirds  the  area  of  the  cir- 


Flg,  6.     Analytical  Proof  of  Simpson's  Rule. 

cumscribing  parallelogram."  Looking  now  for  an  in- 
stant at  Fig.  6.  we  can  at  once  follow  the  simple  rea- 
soning by  which  this  useful  law  was  founded.  In  this 
figure  BDGF,  represents  the  segment  of  a  parabola,  the 
area  HCDEGF  represents  the  area  of  the  circum- 
scribing parallelogram  in  which  the  point  D  in  the 
line  CE  is  tangent  to  the  parabola. 

If  now  we  divide  the  parabolic  arc   RI^dKl,  into 


an  even  number  of  small  areas  shown  at  a,  b,  c,  d,  e, 
some  interesting  results  follow.  Let  us  for  a  moment 
consider  the  area  of  the  figure  ABDGH. 

a-l-  c 
Area    ABGH=( )   2h 

2 

Area  BDGF  =  2/3  Area  BCDEG 

=  2/3  (DP)  X  2h 

But  DF  =  DN  —  FN 

a  +  c 
or  DF  =  b 


Area  BDGF  =  —  (b- 


a  -f-  c 


-)   2h 


a  4-  c  2 

Hence  areas  ABDGH  =  ( )  2  h  -^ (b 

2  3 


a  +  c 


-)  2h. 


In  a  similar  manner  the  next  two  small  areas  can 
)e  grouped  together  and  we  have 


Area   HGKLM : 


c  -1-  e  2  c  -I-  e 

( )  2h-(-  — (d )  2h 

2  3  2 


By  adding  this  result   to  the   former  we  get  the 
total  area  shown  in  Fig.  6.    Thus, 


a  -t-  c  2 

Total  area  =:  ( )  2h  -] (b  - 

2  3 


a  -I-  c 


') 


c  +  e 
2  h  -f-  ( )   2  h  -I-  ■ 


(d- 


-)2h 


=  h  [a  -f  c  H b- 

3 


=h[- 


+  — (b-f  d)  -1-- 
3  3 


c-1-  c  -1-  e-l- 

3 

!  e 

■c-l--] 
3 


-d c- 

3  3 


e] 


--    [  (a-he)  -|-4(b-i-d)  -f2c] 
3 

I  f  now  we  let   (a  -f  e)  =  A,  (h  -f  d)  =  B,  c  =  C, 

we  have 

h 
Total   area  =  —  [A-l-4B-(-2C] 
3 

From  this  reasoning  which  is  easily  extended  so 
as  to  cover  any  even  number  of  small  segments,  it  is 
seen  that  if  any  area  is  divided  by  means  of  a  series 
of  parallel  equi-distant  lines,  forming  an  even  number 
of  small  areas  as  were  drawn  in  the  consideration  of 
the  trapezoidal  rule  (although  in  that  case  the  num- 
ber of  areas  may  be  either  even  or  odd),  a  complete 
law  for  area  computation  follows  at  once  by  means 
of  the  following  rule.  If  A  represents  the  sum  of  the 
first  and  last  ordinates.  C  the  sum  of  the  other  odd 
ordinates,  B  the  sum  of  the  even  ordinates  and  li 
the  i)crpendicular  distance  between  each  adjacent  or- 
dinate, then  the 

h 
Area  =  —  (A-H4B  -|-2  C) 
3 

C.  The  planimeter.  This  method  is  at  once  the 
most  exact  and  most  popular  method  known  to  the 
modern  science  of  engineering  in  the  computation  of 
irregular  shaped  areas.  The  planimeter  appears  to  the 
trade  in  a  variety  of  forms.  The  basis  of  the  theoretic 
considerations  upon  which  it  operates  involves  the  use 
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oi  IJKit  hrancli  of  liiglier  mathematics  known  as  cal- 
culus and  hence  the  theory  underlying  it  will  not  be 
undertaken  at  this  time.  Suffice  it  to  say,  however, 
that  its  ])rinciple  depends  upon  soutid  reasoninsj. 

In  order  to  measure  an  area  by  means  of  a  plan- 
imeter  it  is  simply  necessary  to  run  a  marker  accu- 
rately around  the  perimeter  of  the  enclosure  whose 
area  it  is  desired  to  obtain.  It  is  of  course  necessary 
ti'  t)l)scrve  certain  other  rules,  depending  upon  the  par- 
ticular style  of  planimeter  made  use  of  by  the  engineer. 
As  this  instrument  is  however  expensive  and  better 
adapted  for  office  use  than  for  the  field,  it  is  re- 
stricted in  its  wide-spread  application  largely  to  the 
draughting  room.  Hence  a  thorough  mastery  of  tlie 
first  five  methods  of  computing  areas  as  detailed  in  this 
lecture  is  very  essential   for  the  field  engineer. 

Thermotwisters. 

1.  Civen  the  indicator  cards  of  crank  and  head  ends  as 
shown  l)elow  taken  from  a  steam  engine,  compute  the  area 
l)y  all  six  methods,  thus  satisfying  yourself  as  to  accuracy  of 
each. 


I'roblftn    in   Area    Measurement. 

SOLUTION  OF  THERMOTWISTERS— TWELFTH   LECTURE 

1.  If  .')(!()  li.t.u.  arc  added  to  C  llj.  of  air  having  a  pressure 
of  30  lb.  per  sq.  in.  anu  a  volume  of  oO  cu.  ff.  what  is  the  final 
V,  p,  t  and  the  work  done? 

(a)  When  the  heat  is  supplied  and  expansion  takes  place 
at  constant  pressure. 

(b)  When  the  heat  is  supplied  and  expansion  takes  place 
at  constant  temperature. 

(c)  When  the  heat  is  supplied  and  the  volume  remains 
constant. 

(d)  When  the  heat  is  supplied  and  the  expansion  follows 
the  law  p  v""  =  K. 

3.j  500 

(a)   p,  =  30  X  144  Vi  =  —     p,  v,  =  R  Ti     Q  = or  heat  sup- 

6  6 

plied  per  lb. 

p,  V,       30  X  144  X35 


T, 


=  472.°0 


R 


53.37  X  6 
500 


Q  =  Cp(T,  — T,)  where  Q^ 
500 


Op  — 
500 


•  =  .239   (T, 


p,  V,  =  R  T, 
Work 


472.5)   or  T.,= 

RT, 
P= 


.239     T,  =  472.0 

-I-  472.0  =  821.0 


v 


6  X  .239 
52.37  X  821.0 

30  X  144 


:  10.13 


R  53.37 

6  X (T.  — T,)  =6  X (821  —  472) 

1— n  1—0 

=  18,620  X  6  =  111,720  ft,  lb,     An"i, 


(b)     Since  law  of  expansion  is  in  this  case  pv  = 

V; 

Q  =  P,  v,  loge  — 
V, 

500  35  35 

778  X =  30  X  144  X  —  [loge  v.  —  loge  — ] 

6  6  6 


=  30  X  144  X  —  X  2.306  [lcg,„v, 
6 


35 
log,.—] 
6 


778  X  500  X6  35 

log,„  V,  = h  Iog,„  — 

6  X  30X  144  X  35  X  2.306      6 

=  0.1116  +  0.7661  =  0.8777 

.-.  V,  ::=7.55 

P.  V;  =  p,  V, 

p,  V,    30  X  144  X  35 


v.. 


:3336. 


Ans. 


6  X  7.55 


All  heat  supplied  poes  toward  work.     Hence  total  work  is 
500  X  778  =  389,000  ft.  lb.     Ans. 


(c) 


(d) 


500 


500 
6 


Q  =  C,,   (T,  — T,) 

500 

=  .17   {T.  — 472.) 

6 

500 

.•    T.  = h  472  =  962.5 

6  X  .17 

In  this  case  n  =:  0.6  in  the  general  equations. 

R 

Q=:C    (T.  — T,)H (T,  — T,) 

1  — n 

53.37  1 

1  —  0.6 
53.37 


:.17   (T:-472)   -I- 


(T,  — 472)  X 


(T,  — 472.5)    [.17  + 
500 


T.: 


0.4  X  (V! 
+  472.5  =.  1 


]    =(T:  — 472.5)  (.3415) 


lfi°.5.     Ans. 


6  X  .3415 

p  V" « =  K  or  R  T,  y"'  —  R  T,  v," « 

Substituting 

T, 

v:''  = V."' 


T, 
T. 


35     472.; 


35 


( )  =— x.50  =  2.92.     Ans. 

716.5  6 


p,  V,  =  R  T; 
53.37  X  716.5 


2.92 


^  13,100.     Ans. 


6  R 


\Vork  = (T 

1  — n 

6  X  53.37  X  243.5 
0.4 


6  X  53.37 

T,)  = (716- 

1  —  0.6 


472.5) 


:  194,800   ft.   lb.     Ans. 


2.     The   above   air   expands   adlabatically    until    the    final 
volume  is  70  cu.  ft.  what  is  the  final  p,  t,  and  the  work  done? 


p,v;"  =  PiV 

1.41 

P- 

=  Pl 

v,  '•" 
(  —  )  =30  X 

V:: 

35 

144  (  — ) 
70 

.41 

P:: 

=  30  X  144  X  .371  = 

=  1601.  A 

QS 

p,v,  =  RT, 

p,v. 

1601  X  70 

-  =  2ior. 

a 

R 

53.37 

Ang, 
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SOLUTION    OF    THERMOTWISTERS— THIRTEENTH 
LECTURE. 
1.     Take  Pig.  32  which  gives  a  page  from  Peabody's  Steam 
and  Entropy  Tables  and  connect  up  all  computations  for  each 
column  as  was  done  in  this  lecture  for  Fig.  .33. 


40 


SATURATED    STEAM  — TABLE    I. 


£   i 
Iti 

III 

p 

1 
9 

i. 

¥ 

ft 

K 
fn 

X 
4p« 

•0^ 
c  — 

3 

III 

f 

1 

=  r-^ 
III 

228 

229 
230 

•i3i 
233 

23i 

228 
229 
230 

231 
232 
233 

234 

20  02„ 
20  Aoll 

20  78^° 

21  17,. 

21  57" 

22  38 

198.5 
197  5 
198.5 

199  5 
200.  i 

201  5 

202  5 

959  < 

958.7 
958.1 

957.4 
956  8 
956  1 

95.1  4 

885  1 
884  3 
883  6 

882.8 
882.1 
881  3 

880  1 

74  3 
74  4 
74  5 

74.6 
74.7 
74  8 

74  8 

0.3363 
0.337S 
0.3.392 

0.3407 
0.3422 
0  3436 

0  MS! 

I  3955 
1  3925 
1  3895 

1.3866 
1.3836 
1  ■•S06 

I  ..n 

2"  <"35 

1904,, 
!5  7l" 

I8.395- 

13.0t>. 

0  04983-, 
0  0507  f 
0.0516  ^ 

0  0575  c 
00134  » 
00544'^ 

0.0553 

Fig.    32.     Paso    from    Peabody's   Steam  ami   Kntropy  Tal)Ies. 

Let  us  take  line  corresponding  to  231°  F.  in  column  one. 
From  column  two  we  read  that  at  231"  F.  saturated  steam  has 
a  pressure  of  21.17  lb.  per  sq.  inch  abs.  This  would  corres- 
pond to  6.47  lb.  gauge. 

Friim  column  three  we  read  that  q  is  litit..">  U.t.u.,  which 
iiK'ans  that  by  experiment  it  has  been  found  that  199. :"■  B.t.ii. 
are  reciuired  to  raise  1  lb.  of  water  from  32"  F.  to  231°  F. 

From  column  four  we  find  that  r  is  9.">7.4  B.t.u.,  which 
means  that  by  experiment  it  has  been  found  that  957.4  B.t.u. 
are  required  to  evaporate  1  lb.  of  water  at  231°  F.  into  sat- 
urated steam  at  231°  F. 

From  column  five  we  are  informed  that  P  has  a  value 
of  882. S  B.t.u.,  which  informs  us  that  although  we  have  Just 
found  957.4  B.t.u.  required  to  evaporate  1  lb.  of  water  at 
231°  F.  into  saturated  steam  at  231°  F..  yet  only  8S2.8  B.t.u. 
still  remain  in  the  steam  in  the  form  of  internal  energy,  and 
as  a  consequence  in  considerations  of  the  steam  turbine  ex- 
pansion use  of  steam,  this  would  be  the  value  to  use. 

Column  six  states  that  of  the  heat  required  to  evaporate 
a  pound  of  water  at  231°  F.  into  saturated  steam  at  231°  F.  74.6 
B.t.u.  are  necessary  to  overcome  external  work  as  the  water 
expands  into  saturated  steam.  We  have  found  that  work 
performed  in  expansion  under  constant  pressure  is  com- 
puted by  the  product  of  the  pressure  and  volume.  This  re- 
sult is  in  ft.  lb.  p.nd  to  convert  into  B.t.u.  we  must  divide  by 
778.  Or  since  the  pressure  is  21.17  X  144  lb.  per  sq.  ft.  and 
the  volume  19.04  cu.  ft.  per  lb.  we  have 


21.17  X  144  X  19.04 


External   work  : 


=  74.6    B.t.u. 


Column  seven,  headed  entropy  of  liquid,  follows  at  once 
from  its  definition. 

T.  231  +  459.4 

e  =  loge =  2.306  log,„  ( ) 

T,  32  +  459.4 

690.4 

=  2.306  log,,  ( )=  0.3407.     Ans. 

491.4 


Entropy  of  vaporization,  heading  column  eight,  is  —  and 

T 
is  equal  to 


957.4 


957.4 


■=1.3866.     Ans. 


459.4  +  231         690.4 

The  ninth  column  or  specific  volume  is  comiuiteU  from 
tho  formula 

AP 

L  =  T( )    (v  — v.) 

At 

I.  =  r  =  957.4,  T  =  231 +459.4  =^  690.4,  ap  is  the  increase 
in  pressure  in  lb.  per  sq.  ft.  from  230°  to  232°  or  the  increase 
for  At  =  2  and  is  seen  to  be  21.17x144  —  20.78x144 
=  .79  X  144,  v  is  the  ((uantity  s  which  we  desire  and  v,  is  the 
volume  occupied  by  1  lb.  of  water,  which  is  .016  cu.  ft. 

.79  X  144 

778  X  957.4  =  690.4  ( )    (s  —  .016) 

2 

957.4  X  2  X  778 

s  = +.016=19.04.     Ans. 

690.4  X  .79  X  144 

The  tenth  column   is  simply   the  reciprocal  of  the  ninth 

1  1 

column  or  — =: ^^0.0525.     Ans. 

s  19.04 


778 


LIST  OF  FRANCHISES  ABOUT  TO  EXPIRE  IN 
SAN  FRANCISCO. 
The  following-  street  railway  franchises  arc  about 
to  e.\])ire  in  San  Franci.sco.  .As  the  success  of  the 
ti^rcat  Panama  Pacific  International  E.xposition  of 
1915  largely  depends  upon  the  facility  of  transporta- 
tion, the  disposition  of  the  expired  fraiicnises  will  be 
watched  with  much  interest  not  only  by  engineers 
but  the  public  at  large: 


TABULATION    OF    EXPIIUNG    FRANCHISES 


mencement  of 

'•fran- 

Order 

Street 

From 

To 

Grantee. 

Fr 

inch 

ise. 

chise,   yrs. 

No. 

1549 

Baker 

Greenwich 

Jefferson 

Presidio   &    Ferry   R'y 

<"o. 

Dec. 

10 

18S8 

25 

2015 

fnion 

Greenwich 

Presidio    &    Ferry   R'y 

Co. 

Dec. 

in 

1S8S 

2i> 

2419 

.Tefrer.son 

lyewis 

Presidio   &    Ferry    Ry 

Co. 

Deo. 

10, 

1SS8 

25 

2621 

California 

l'"irst  Avenue 

City   Cemetery 

G.  Sutro 

Dec. 

1. 

1S86 

25 

1SS3 

Clay 

Ka.st 

Battery 

W.  11.  Martin  et  al. 

July 

11. 

lS8(i 

25 

1871 

Battery 

.Stockton 

W.  H.  Martin  et  al. 

Sept. 

27. 

1887 

25 

1026 

Hast 

Sacramento 

Clay 

W.  11.  Martin  et  al. 

July 

li. 

1886 

25 

1871 

■WashinKton 

Market 

Dec. 

10. 

1888 

25 

1540 

■Washington 

Jackson 

Presidio   &    Ferry   R'y 

Co. 

Dec. 

10, 

1888 

25 

2015 

Franklin 

Vallejo 

Union 

Presidio   &   Ferry  R'y 

Co. 

Dec. 

10, 

1888 

25 

547ns 

Greenwicli 

Baker 

I-yon 

Presidio   &    Ferry   R'y 

Co. 

Dec. 

23. 

18S8 

25 

2419 

Jackson 

First   Avenue 

Steiner 

W.  H.  Martin  et  al. 

July 

14, 

1886 

25 

1871 

Ka.st 

Montgomery 

Presidio  &   Ferry   R'y 

Co. 

Dec. 

10, 

1888 

25 

2015 
1549 
2015 

.Tefferson 

Baker 

Presidio   Res. 

Presidio   &   Ferry    R'y 

Co. 

Dec. 

3, 

1888 

25 

L*arkln 

T'liion 

Vallejo 

Presidio   &    Ferry   R'y 

Co. 

Dec. 

10. 

1S88 

2.5 

54  7ns 

Mason 

■Washington 

Montgomery 

W.   H.   Martin  et  al. 

July 

H. 

1886 

25 

1S81 

Union 

Jackson 

Presidio   <t    Ferry   R'y 

Co. 

Dec. 

10, 

1888 

'lit 

1549 

Alontgromery 

.lackson 

Washington 

Presidio   &•    Ferrv    R'y 

Co. 

Dec. 

10. 

1888 

25 

2015 

Presidio  (Cen'l  A 

V.)     Jackson 

California 

W.   H.   .Martin   et  al. 

Sept. 

27. 

1887 

25 

1926 

Sacramento 

Battery 

Fast 

A\'.    11.  Martin   et  al. 

July 

14, 

1886 

25 

1871 

Battery 

Powell 

W.   H.   M.irtin  et  al. 

Sept. 

27. 

1887 

25 

1926 

Seventh   Ave. 

California 

Golden    Gate    Park 

^V.   If.   Marl  in   et  al. 

Sept. 

27. 

1887 

25 

1926 

Steiner 

.Jackson 

Washington 

■W.    H.  .Martin   et  al. 

July 

h! 

1886 

25 

1871 

Stockton 

Clay 

Washington 

W.   H.   Martin   et  al. 

Sept. 

27 

1887 

25 

1926 

32d  Avenue 

California 

I^ake 

G.   Sutro 

Dec. 

"{, 

18SG 

25 

1883 
1549 

ITnion 

Montgomery   .\ve. 

.=!teiner 

Presidio   &    Ferry   R'y 

Co. 

I>ec. 

10. 

1S8S 

25 

2015 

.<teiner 

Baker 

Presidio   *    Ferry   R'y 

Co. 

Dec. 

10. 

IS  88 

25 

2015 

Vallejo 
Washington 
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PRECIPITATION.  ALTITUDE,  AND  GRADIENT 
IN  THE  SIERRA  NEVADAS. 

BY  WILHELM  KREBS,  GROSSFLOTTBEK    (HOL.STEIN). 

Tlie  article  of  JMr.  Charles.  11  Lee'  on  the  exem- 
plary studies  made  by  the  Los  An<jeles  Aqueduct  offi- 
cials, on  Precipitation  and  Altitude  in  the  Sierras,  was 
extraordinarily  interesting  to  me  due  to  one  of  its  con- 
clusions :  "The  general  slope  of  the  country  seems  to 
have  more  to  do  with  the  amount  of  precipitation  than 
does  altitude." 

In  the  "V'ersannnlung  Deutscher  Xaturforcsher 
und  Aerzte'"  1904,  at  Breslau,  I  expressed  a  similar  con- 
clusion :  "The  formation  of  precipitation  depends  more 
on  the  gradient  of  a  slope  than  on  the  difference  of  alti- 
tude." This  conclusion  is  more  radical  than  that  of 
Mr.  Lee,  hut  it  is  verified  by  observations  made  under 
suitable  conditions  in  different  parts  of  the  world. 
Most  convincing  of  these  observations  are  those  grant- 
ing control  by  valuation.  I  beg  permission  for  a  short 
communication  of  such  obser\ations  published  by  me 
in  the  "Deutsciie  Rtuidschanfur  Geographie  und  Sta- 
tistik"  of  August,  1890'  and  of  September  1908*.  (  Wicn, 
A.  Hartlebens  Verlag.) 

Table  1.  Slope  of  the  Storm  and  Draken  Moun- 
tains in  South  Africa  directed  ahead  to  the  prevailing 
atmospheric  drift  in  the  Rains. 

I  II  III  IV. 

Gradient       Amt.  of 

Eleva-  from       mean  sea- 

,  ,       .  Distance     tion  above       Coast       sonal  pre- 

Name  of  htation.       from  Coast,    sea  level.  II;I       cipltation. 

1.   King  Williams  Town    45   km.  400   m.  0.0089  639   mm. 

■i.   Cathcart                            110   km.  1200   m.  0.0109  769   mm. 

3.  Queenstown                    160   km.  1070   m.  0.0067  507   mm 

4.  Mentzburg                        64   km.  640   m.  0.0100  743   mm. 

o    ..        ,  ,,  Gradients 

l^stio  of  Klevations.       Precipitations.      of  slope. 

II-  IV.  HI. 

1.  K.  W.  T.    :2  Cathcart  1:3.0  1    l   2  11   •' 

3.  Qu.  .2  Cathcart  1.5:1.0  1:1.5  i^l's 
1.  K.  W.T.  :4  Mar.  1:1,6  II  2  ril 
^-   Qu.              ;1    K.  W.  T.           3.6:1.0                        li   3  i:i'3 

4.  Mar.  ;2   Cathcart  1:1.7  1:1.09  1:1.03 

o    ..        ,  Gradients 

liatio  of  Elevations.  Precipitations.       of  Slope. 

II-  III.  IV. 

3.   Qu.      :4   Mar.  2.5  :  1.0  1:1.5  1:1.5 

Table    II.      Eastern    Slope    of    the    Cordillera    Santo    Thoma.s. 
Cuzon. 

1-  II.  111.  IV. 

.Amount  of 
.,  ^  .  Elevation  mean   sea- 

Name   of       Distance  from        above   sea  Gradient        sonal  pre- 

station. Coast.  level.  from  Coast,     cipitation. 


Bayombong       9S   km. 
Baguio  140   km. 


253    m. 
14  56    m. 


0.0026 
0.0104 


11S3 
4293 
IV. 
Gradients 
of  slope. 
1:4.0 


Ratio  of  Elevations.  Precipitations. 

Bay    :    Bag.  1  :  5.S  1:3.6 

It  is  evident  from  Tables  I  and  II  that  the  ratin 
of  precipitations  in  these  cases  agrees  in  a  very  high 
degree  with  the  gradients  of  slope  and  differs  in  a  high 
degree  from  the  ratio  of  elevations. 

Cases  of  such  nature  occur  also  on  the  sea-side 
slopes  of  the  Sierra  Nevada.     I  have  chosen  the  best 

1.  .Journal  of  Electricity,  Power  and  Gas,  July  S,  1911, 
page    23. 

2.  Verhandlungon  der  Gesellschaft  Deutscher  Naturtor- 
cher  und  Aerzte  76.  Versammlung  fer  Breslau,  18.-24.  September. 
1904.  Leipzig,  F.  C.  W.  Vogel's  Verlag.  1905.  II,  1  p.  215.  The 
concluded  law  is  employed  by  me  on  page  223  of  the  same 
publication  to  explain  the  doubling  of  precipitation  on  the 
outskirts  of  a  tall  timber  forest,  observed  by  Professor  F. 
Schubert   of   the   Forest-Academy.    Eberswalde. 

3.  W.  Krebs:  Uberdas  Klima  des  aussertropischen  Suda- 
prika   L.    c.   p.    495. 

4.  W.  Krebs:  Die  Xiederschliagsverhaltuisse  der  Phillip- 
pinen.  1.  c,  p.  535. 


situated  three  stations  of  the  Central  Pacific  group  and 
of  the  Mokelumne  Group  and  calculated  in  the  same 
manner.  Indeed  the  best  site  for  such  studies  is  the 
most  exposed  to  that  side  in  a  middle  level.  As  starting 
line  of  the  gradient,  were  chosen  not  the  sea-coast  but 
the  swampy  banks  of  the  Sacramento  River,  repre- 
sented by  Sacramento,  and  of  the  San  Joa(|uin  River, 
represented  by  Stockton. 

Table    III.      Central    Pacitlo   Group  of   Stations   on    the    sea- 
side of  the  Sierra. 

1.                        II.  Ill  IV. 

Distance        Elevation  Gradient  Amt.  of  mean 

Name  of                    from               above  from  seasonal 

Station.                                   Sacramento.  precipitation. 

1.  .\uburn                48,870   km.            393    m.  O.OOSO  34.93   Inches 

2.  Gold    Run           78,519   km.            961    m.  0.0122  54.49   inches 

3.  Blue  Canyon    94,125   km,         1410  m.  0.0150  72.82   Inches 

Gradients 
Ratio    of  Elevations.    Precipitations,     of  slope. 

II.  Ill  IV. 

1.    Auburn    :  2.   Gold   Run  1:2.4  1:1.6  1:1.5 

1.  .\uburn   :  3.   Blue  Canyon       1:3.6  1:2.1  1:1.9 

2.  G.   Run    :  3.   Blue  Canyon       1:1.5  1:1.3  1:1.2 

Table    IV.      Mokelumne   Group    of   Stations   on    the    sea-side 
of   the   Sierra. 

I.  II,  III.  IV. 

Amount 

Distance       Elevation  Gradient         of  meanl 

Name  of  from  above  from  seasonal 

Station.  Stockton.  II  :  1     precipitation 

1.  .Mokeiumne  Hill      65,969   km.  460   m.  0.0070  32.58   ins. 

2.  West    Point  84,955   km.  847   m.  0.0100  42.50   Ins, 

3.  Bear  Valley  Res.    116,653   km.        1762   m.  0.0151  63.35   Ins. 

Gradients 
II.  III.  IV. 

Ratio     of  Elevations.   Precipitations,      of  slope. 

1.   Mok.   H.    :  2.  West    P.  1:1.8  1:1.3  1:1.4 

1,  Mok.  H.   :  3.   Bear  V.   K.  1:3,8  1:2,0  1:2.2 

2.  W'est  P.   :  3.   Bear  V.   R.  1  :  2.0  1:1.5  1:1.5 

The  law  above  set  forth  is  very  evident  from  the 
Sierra  stations  of  Tables  111  and  IV.  Application  of 
the  reduced  precijutations  causes  only  few  slight  varia- 
tions of  the  law.  Here  I  do  not  emphasize  the  scientific 
importance  of  such  results  but  I  insist  upon  their  prac- 
tical value.  For  instance  T  desire  to  hint  at  tNvo  possi- 
bilities revealed  by  the  law:  1st.  To  find  out  the  criti- 
cal zone  of  precipitations  on  a  mountain  only  by  means 
of  a  simple  profilation  of  its  topographic  map.  2d.  To 
iind  out  independent  values  of  preciiiitation  on  the  crest 
of  the  Sierra  by  applying  this  law  to  the  Taboose 
Crou]),  the  Oak  Group  and  the  P>ears  Group  of  Precipi- 
tation Gages. 


RADIOTELEGRAPHY  IN  URAGUAY. 

Having  permanently  closed  the  private  wireless- 
telegraph  stations  at  Punta  del  Este  and  El  Cerro.  the 
I  ruguayan  Government  has  established  one  at  Cerrito, 
the  radius  of  which  covers  the  whole  territory  of  the 
Rc])ublic  and  extends  for  an  equal  distance  over  the 
ocean.  The  service  opened  for  business  on  December 
15.  l'»ll. 

There  are  19  other  stations  in  various  parts  of  the 
Republic,  those  at  Paso  del  Toros.  Rivera.  Flores 
Island,  and  the  English  Bank  Lighthouse  being  sta- 
tionary, the  others  being  installed  on  the  Government 
war  vessels,  and  9  portable  ones. 

The  station  at  Cerrito  is  connected  with  the  cen- 
tral post  office  by  an  underground  cable,  over  which 
all  w-ireless  messages  are  received  and  then  delivered 
to  the  persons  addressed. 

It  is  estimated  that  the  annual  expense  of  the  sys- 
tem will  be  $24,000,  the  receipts  being  about  the  same. 
The  tariff'  is  10  cents  per  word,  with  a  minimum  of  20 
words. 


January  27,  1912.] 
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NOTES  ON  REVISED  COEFFICIENTS  OF  FRIC- 
TION FOR  PIPES. 

BY   JO.S.   N.    I>K   CONTE. 

Williams  &  Hazen  have  published  in  their  excel- 
lent little  treatise  a  number  of  coefficients  found  in  the 
flow  of  water  through  pipes.    Their  law  is 

V  =  c  r""  S"'* 0.001 -""   (1) 

in  which  v  is  the  velocity  of  the  water  in  feet  per  sec, 
c  is  a  constant,  s  is  the  slope  or  drop  in  the  hydraulic 
gradient   per  foot. 

As  these  new  constants  have  been  accurately  tle- 
termined  by  ex])eriment  it  is  interesting  and  instruct- 
ive to  deduce  from  thcni  revised  values  of  ^  in  order  to 
apply  the  equations  ordinarily  used  in  pipe  computa- 
tion. 

.\(>\\    by  the  old   familiar   formula 

1    v= 

s  =  \ (2) 

d  2g 

In  formula  (1)  let  us  substitute  a  value  of  100  for 


c    and    a  value  of 


d     1 

—  for  the  Indraulic  radius  of  a 

4 


pipe.     This   will  give   us  the   ct|uation 

—  Is"^  0.001-""  (3) 

aTid  if  we  now  substitute  for  1  in  eipiation  (2)  a  length 
of  one  foot  we  have 


V=  V' 

s  =  X =  0.01553  —  X 

64.4d  d 


.(41 


K<|ualing  values  in  c(|uations   (3)   and    {4)   there- 
by eliminating  s,  we  have 


v" 


.0006 


:\  .01553- 


\  =  .0387- 


The  following  values  of  ^  have  been  com])uted  by 
substituting  in  this  last  formula  data  obtained  from 
the  new  and  revised  experiments  of  Williams  & 
Hazen : 


(1.048) 
main  in.      1" 
\re-A 
Sq.   ft.        .00598 

Vel. 
ft.  sec. 


VALUES  OF\ 
(1.380)  (1.611) 

.01038  .01315  .02182 


1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

5.0 

6.0 

7.0 

8.0 

10.0 

12.0 

16.0 


nssn 
.0700 
.0649 
.0611 
.0584 
.0550 
.0527 
.0510 
.0496 
.0484 
.0475 
.0460 
.0447 
.0437 
.0429 
.0414 


.0790 
.0669 
.0620 
.0582 
.0558 
.0525 
.0502 
.0487 
.0473 
.0462 
.0452 
.0438 
.0427 
.0417 
.0409 
.0395 


VALUES  OF 
.0770 
.0650 
.0602 
.0568 
.0542 
.0511 
.0490 
.0474 
.0461 
.0450 
.0441 
.0427 
.0416 
.0405 
.0598 
.0385 


X 

.0741 
.0628 
.0581 
.0548 
.0524 
.0494 
.0472 
.0458 
.0445 
.0435 
.0426 
.0412 
.0400 
.0392 
.0384 
.0371 
.0360 
.0344 


214" 
.04909 


.0711 
.0602 
.0558 
.0525 
.0502 
.0474 
.0454 
.0439 
.0428 
.0418 
.0409 
.0395 
.0385 
.0376 
.0369 
.0357 
.0347 
.0331 


3" 
.04909 


.0690 
.05S6 
.0541 
.0510 
.0489 
.0460 
.0441 
.0427 
.0415 
.0405 
.0397 
.0385 
.0374 
.0365 
.0359 
.0347 
.0337 
.0322 


niam.  in 
.\rea 
Sq.  ft. 

Vel. 
ft.  sec 

.1 

.1 

.5 

.75 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

5.0 

6.0 

7.0 

8.0 

10.0 

12.0 

16.0 

20.0 

Dlani.  In. 
Area 
Sq.  ft. 

Vel. 
ft.  sec 

.1 

3. 

5. 

.75 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

5. 

6.0 

7.0 

8.0 

10.0 

12.0 

16.0 

20.0 


Diam  In. 
Area 
Sq.  ft. 

Vel. 
ft.  sec. 

.1 
.3 

.5 
.75 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

5.0 

6.0 

7.0 

8.0 
10.0 
12.0 
16.0 
20.0 


4" 
08726 


.0662 
.0560 
.0520 
.04SS 
.0466 
.0440 
.0410 
.0403 
.0396 
.0387 
.0379 
.0367 
.0357 
.0349 
.0342 
.0331 
.0321 
.0307 
.0296 


16'' 
1.396 


.0526 
.0446 
.0411 
.0386 
.0370 
.0348 
.0334 
.0322 
.0314 
.0306 
.0301 
.0411 
.0283 
.0276 
.0271 
.0262 
.0254 
.0244 
.0235 

36" 
7.068 


.0459 
.0388 
.0358 
.0336 
.0322 
.0303 
.0290 
.0281 
.0273 
.0267 
.0262 
.0253 
.0217 
.0241 
.0236 
.0228 
.0221 
.0212 
.0204 


6" 
.1963 


.0620 
.0525 
.0484 
.0455 
.0435 
.0410 
.0392 
.0379 
.0369 
.0360 
.0353 
.0342 
.0332 
.0325 
.0318 
.0309 
.0296 
.0283 
.0273 


8" 
.3491 


10" 
.5454 


VALUE  OF  \ 


.0610 
.0514 
.0461 
.0433 
.0415 
.0390 
.0374 
.0362 
.0351 
.0343 
.0337 
.0325 
.0317 
.0310 
.0303 
.0294 
.0285 
.0273 
.0264 


.0579 
.0489 
.0445 
.0418 
.0401 
.0377 
.0361 
.0350 
.0340 
.0332 
.0326 
.0315 
.0307 
.0300 
.0294 
.0284 
.0276 
.0264 
.0355 


IS" 
1.767 


20" 
2.182 


VALUE    OF    X 


0515 
.0436 
.0401 
.0378 
.0362 
.0340 
.0326 
.0315 
.0307 
.0299 
.0294 
.0401 
.0277 
.0270 
.0265 
.0256 
.0248 
.0238 
.0230 

42" 
9.621 


.0507 
.0429 
.0395 
.0372 
.0356 
.0335 
.0321 
.0310 
.0302 
.0295 
.0290 
.0395 
.0273 
.0266 
.0261 
.0252 
.0244 
.0234 
.0226 

48" 
12.566 


VALUE    OF   X 


.0447 
.0378 
.0349 
.0367 
.0314 
.0295 
.0282 
.0273 
.0265 
.0259 
.0254 
.0246 
.0239 
.0234 
.0229 
.0221 
.0215 
.0205 
.0198 


.0439 
.0371 
.0342 
.0321 
.0307 
.0289 
.0277 
.0267 
.0260 
.0254 
.0249 
.0241 
.0234 
.0329 
.0224 
.0217 
.0211 
.0201 
.0194 


12" 
7854 


.0549 
.0465 
.0430 
.0403 
.0387 
.0365 
.0349 
.0337 
.0328 
.0320 
.0315 
.0304 
.0296 
.0289 
.0284 
.0274 
.0266 
.0255 
.0246 


3.142 


.0491 
.0416 
.0384 
.0361 
.0345 
.0325 
.0311 
.0300 
.0292 
.0286 
.0280 
.0384 
.0263 
.0258 
.0252 
.0244 
.0237 
.0227 
.0219 

54" 
15.904 


.0430 
.0369 
.0335 
.0315 
.0301 
.0284 
.0272 
.0262 
.0255 
.0250 
.0244 
.0237 
.0230 
.0225 
.0220 
.0213 
.0207 
.0198 
.0191 


14" 
.11069 


.0538 
.0455 
.0420 
.0395 
.0379 
.0357 
.0341 
.0330 
.0321 
.0313 
.0308 
.0297 
.0290 
.0283 
.0278 
.0268 
.0260 
.0249 
.0241 

30" 
4.909 


.0473 
.0400 
.0469 
.0347 
.0352 
.0312 
.0299 
.0289 
.0281 
.0275 
.0269 
.0460 
.0253 
.0248 
.0243 
.0235 
.0228 
.0218 
.0211 


60" 
19.635 


.0422 
.0357 
.0329 
.0309 
.0291 
.0278 
.0267 
.0258 
.0251 
.0245 
.0240 
.0232 
.0227 
.0221 
.0217 
.0210 
.0203 
.0195 
.0188 


JAPANESE   HYDROELECTRIC    PLANTS. 

Recent  Consular  reports  state  that  .\nierican  nia- 
cliinery  is  in  demand  in  connection  with  the  develop- 
ment of  hvdroelectric  power  plants  of  Japan. 


MAMMOTH  ELECTRICAL  SHOW. 

The  largest  electrical  show  in  the  world  will  be 
held  in  Boston  in  September.  The  Mechanics  1)uilding, 
which  will  contain  it.  seats  over  100,000  people  at  one 
time,  and  has  105,000  square  feet  of  exhibit  space. 
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Gradient 


Some  months  ajjo  there  appeared  in  the  cohimns 
of  the  Jntirnal  an  article  by  Chas.  H.  Lee  on  the  rela- 
tion of  precipitation  and  altitude  in 
the  Iii.s^h  Sierras.  The  data  used  in 
dcdticing  the  conclusions  set  forth 
were  those  compiled  by  the  ex- 
haustive experiments  of  the  hydrographic  department 
of  the  Los  Angeles  aqueduct.  The  general  conclusion 
drawn  by  Mr.  Lee  is  that  the  slope  of  the  country 
seems  to  have  more  to  do  with  the  amount  of  precipita- 
tion than  does  the  altitude.  The  article  seems  to  have 
met  with  much  interested  discussion  throughout  the 
technical  press  of  the  world. 

Elsewhere  in  these  columns  is  to  be  found  a  con- 
trii)ution  from  Wilhelm  Krebs,  the  well-known  Ger- 
man expert  who  has  made  similar  investigations  upon 
other  continents  than  those  of  .America.  Mr.  Krebs 
first  gives  us  some  interesting  deductions  from  a  series 
of  experiments  made  along  the  north  coast  of  Africa 
near  the  ancient  site  of  the  city  of  Carthage.  By  coin- 
I)aring  the  different  stations  one  with  the  other  it  is 
seen  at  a  glance  that  no  uniform  law  of  varying 
amounts  of  precipitation  with  altitudes  is  possible, but  a 
law  based  on  the  gradient— the  ratio  of  the  altitude  to 
the  distance  from  the  sea-coast  or  swampy  bottom 
lands — gives  at  once  a  uniform  and  consistant  increase 
of  i)rccipitation. 

.\s  stated  by  Mr.  Krebs  the  scientific  importance 
of  this  law  is  overshadowed  by  its  practical  value. 
When  desiring  data  on  precipitation  in  an  unexplored 
field,  for  instance,  the  precipitation  can  be  quickly  de- 
termined by  comparing  the  gradient  of  the  new  sta- 
tion with  that  of  a  neighboring  station  where  complete 
data  are  available.  »- 

.Another  feature  is  of  interest,  namely  that  the  dis- 
tance from  the  sea-coast  does  not  always  seem  to  be  the 
proi)er  beginning  point  for  gradient  computation.  In 
the  case  of  the  Sierra  Nevada  Mountains  for  example, 
the  bottom  lands  of  the  great  interior  basin  of  Califor- 
nia through  which  drain  the  San  Joaquin  and  Sacra- 
mento rivers,  seem  to  be  the  proper  zero  line. 


Elsewhere  in  these  columns  will  be  found  details 
covering  some  thirty  street   railway   franchises  which 
are  about  to  expire  in  the  city  of 
San  Francisco  San  Francisco.     Speculation  is  rife 

Franchises  among  the  citizens  of  that  munici- 

pality as  to  the  proper  attitude  to 
take.  The  Geary  Street  railroad  in  its  present  situa- 
tion certainly  presents  some  features  which  make  the 
serious  minded  stop  to  think.  It  seems  most  unfor- 
tunate that  a  railroad  possessed  of  every  gift  of  nature 
such  as  the  Geary  Street  project  should  be  so  ham- 
pered by  political  forces  as  has  been  the  case  during 
past  years. 

In  the  good  old  days  when  this  railroad  was  un- 
der private  ownership  it  was  one  of  the  best  monev 
makers  in  the  West  and  even  after  the  expiration  of 
the  franchise  the  percentage  of  gross  earnings  de- 
manded by  the  city  of  San  Francisco  made  a" hand- 
some return  each  month  fon  the  privilege  granted.  The 
slow  drifting  progress  male  by  the  recent  citv  man- 
agement is  a  disgrace  to  the  municipalitv.  It  i's  to  he 
i„v^H  that  under  the  cross-fire  of  tb-   Fin»/«r-  C^tr- 
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mittee  put  forth  by  the  life-saving  Rolph  administra- 
tion will  at  once  exert  the  big  stick  at  the  psycholog- 
ical moment,  which  is  now. 

It  is  not  the  purpose  of  these  columns  to  favor 
either  private  or  municipal  ownership  but  suffice  it  to 
say  that  a  good  energetic  private  corporation  would 
have  had  the  dividend  paying  cars  racing  up  and 
down  Geary  Street  months  ago.  With  an  interna- 
tional exposition  but  three  years  ahead  it  behooves 
every  transportation  company  leading  to  the  Golden 
Gate  metropolis  to  explode  a  keg  of  dynamite  and 
wake  up. 

The  vandalism  displayed  by  the  last  city  govern- 
ment in  the  changing  of  cornerstones  set  by  the  pre- 
vious administration,  the  stringing  of  trolley  wires 
from  house  to  house,  then  tearing  the  same  down 
are  but  eye-openers  to  the  inefficiency  and  energy- 
dissipating  make-up  of  the  past.  The  recent  enor- 
mous deficits  brought  to  light  by  the  investigations 
of  the  Finance  Company  involving  over  a  million 
dollars  certainly  show  a  startling  situation  in  the  ac- 
tivities of  the  Public  Works  Commission. 

Parasites,  leaching  out  the  very  life  blood  of  the 
city's  financial  resources,  should  be  shown  the  strong 
arm  of  the  decent  element  of  the  city.  With  every 
prospect  ahead  for  the  greatest  era  of  any  city  in  the 
history  of  the  world.  San  Francisco  has  at  once  an  op- 
portunity to  set  an  exam])le  for  good  government 
which  should  not  be  overlooked.  Not  the  least  among 
these  opportunities  is  that  of  displaying  to  the  world 
the  most  efficient  transportation  system  possible  to 
design  by  the  genius  of  man. 

The  city  of  San  Francisco  is  fortunate  in  having 
been  able  to  procure  the  services  of  the  celebrated 
traffic  expert,  Rion  J.  .■\rnold.  Mr.  .'\rnold  is  not 
to  be  envied  in  the  surgical  operation  he  has  ahead. 
Let  us  hope,  however,  that  when  the  surgical  opera- 
tion is  completed  it  will  be  pronounced  a  success,  not 
because  the  patient  died  under  tlie  knife  as  was  re- 
cently jocularly  exemplified  at  the  Pajama  Rally  at 
the  California  State  University,  but  rather  in  the 
sense  that  all  dead  portions  of  the  suffering  patient 
be  removed  and  the  live  healthy  portions  given  every 
encouragement  for  future  healthy  growth'. 

The  Golden  Gate  City  is  not  the  only  one  inter- 
ested in  the  upbuilding  of  an  efficient  tranportation 
system  for  the  safe  carrying  of  her  people.  Nor  would 
we  include  all  interested  if  the  limits  were  extended  to 
tlie  outward  boundaries  of  the  State  of  California.  The 
entire  West  looks  toward  the  risen  city  with  eyes  of 
expectancy.  .\  quick  and  positive  solution  of  the  trans- 
portation problems  for  the  city  of  1915  will  add  much 
toward  molding  those  words  of  national  approval  which 
every  true  Westerner  expects  to  hear  in  1916;  "San 
Francisco  made  good." 


We  called  attention  editorially  in  the  last  iss^ue 
of  the  Journal  to  the  lack  of  a  certain  quality  in  engi- 
neering    specifications,     and     that 
lacking    quality    we    found    to    be 
*'°'^*^®  clearness.      It   is   indeed   true   that 

of  all  the  characteristics  necessary 
in  the  presentation  of  either  an  engineering  project  or 
of  a  one-meaning  specification,   clearness,   above   all 


else  should  be  the  ruling  feature.  It  is  to  be  regret- 
ted, however,  that  so  much  of  our  technical  literature 
smacks  of  its  mechanical  construction,  smells  of  the 
oil  necessary  in  its  proper  lubrication.  As  a  profes- 
sion, we  lack  in  expression  to  set  forth,  what  we,  as 
engineers,  inwardly  feel. 

As  the  engineer  looks  into  the  mountain  stream 
he  is  overcome,  often,  with  the  beauty  of  its  clear- 
ness and  yet  its  clearness  alone  would  be  of  but  pass- 
ing interest  to  our  profession;  its  force  is  the  inner 
.something  which  touches  us  to  the  depths  within. 
-And  so  it  is  easily  seen  that  while  in  the  writing  of 
specifications  and  in  the  drawing  up  of  contracts  the 
ruling  characteristic  of  expression  should  be  clear- 
ness, yet  when  the  engineer  desires  to  move  men  to 
action  his  expression  in  addition  to  clearness  should 
carry  with  it  the  all  powerful  elements  of  force. 

Let  us  then  in  a  few  words  see  how  this  lacking 
quality  may  be  acquired.  In  our  lighter  moments  we 
have  learned  that  "Force  is  that  which  lifts  Sunny 
Jim  over  the  fence,"  and  even  in  times  of  serious  re- 
llection  when  considering  the  proper  make-up  of  the 
engineer's  report  we  find  that  force  is  that  quality 
of  expression  which  lifts  us  above  the  ordinary  hum- 
drum of  life  into  a  plane  where  is  to  be  seen  the  con- 
structive imagination  of  the  engineer  himself.  To 
obtain  force  in  written  expression  the  engineer  should 
bear  in  mind  a  unified  purpose  throughout  his  report. 
Each  word,  each  sentence,  each  paragraph  should  be 
so  arranged  that  the  eye  will  readily  catch  the  most 
important  points,  and  above  all  there  should  be  in 
considering  throughout  the  report  each  element  with 
its  neighbors,  a  clearly  defined  coherence. 

The  paragraph  may  well  be  said  to  possess  unity  if 
its  entire  subject  matter  can  be  readily  expressed  in  a 
single  sentence.  A  sentence  may  be  worded  in  such  a 
way  that  the  important  points  readily  strike  the  eye  by 
putting  at  the  end  the  most  important  word  in  the  sen- 
tence. Similarly  the  last  sentence  of  the  paragraph  com- 
mands attention  for  the  most  important  points  of 
discussion.  Again,  force  is  added  by  putting  the  next 
to  the  most  important  parts  first  in  the  sentence  or 
paragraph.  Coherence  is  readily  obtained  in  a  sen- 
tence by  grouping  together  words  of  like  meaning 
and  separating  as  far  as  possible  .vords  of  unlike 
meaning.  Similarly  in  grouping  the  sentences  of  para- 
gra]>hs  by  grouping  those  of  like  meaning  together 
and  separating  as  far  as  possible  those  of  unlike  mean- 
ing coherence  is  obtained.  A  careful  choice  of  con- 
nectives when  these  methods  fail  will  aid  materially  in 
adding  to  the  expression  an  unlooked  for  force. 

It  is  indeed  true  that  great  care  must  be  used  in 
exercising  such  rules  as  outlined  above,  for  unless 
delicately  applied  the  sentences  may  take  on  the  ap- 
pearance of  even  more  mechanical  besmirching  than 
formerly.  In  conclusion  let  us  remember  that,  above 
all.  the  use  of  figures  picturing  ideas  not  expressed 
in  words  greatly  add  to  the  force  of  the  writing.  Such 
a  trait  seems  almost  lacking  in  our  present  engineer- 
ing literature  so  artless  are  we  in  our  expression.  It  is 
to  be  hoped  that  the  years  of  gigantic  progress  and 
ad\ancc  in  the  science  of  engineering  in  which  mere 
mechanical  ideas  have  been  foremost  may  now  be  sur- 
planted  with  a  higher,  more  forceful  literature  and 
with  the  beauty  it  possess  enrich  our  engineering  life. 
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PERSONALS. 

H.  R.  Noack,  president  of  Pieison,  Roeding  &  Co.,  is  in 
the  Pacific  Northwest. 

J.  M.  Hunt,  of  Hunt,  Mirk  &  Co.,  is  at  Tulare,  accom- 
panied by  K.  G.  Dunn. 

H.  A.  Lardner,  Pacific  Coast  manager  for  J.  G.  White 
&  Co.,  is  leaving  for  a  Northwestern  trip. 

J.  E.  Poingdestre,  the  Marysville  district  manager  of  the 
Pacific  Gas  &  Electric  Company  is  at  San  Francisco. 

E.  C.  Ekstromer,  Northwest  manager  for  the  Van  Emon 
Elevator  Company  at  Vancouver,  B.  C,  is  at  San  Francisco. 

A.  F.  Hockenbeamer,  vice-president  of  the  Pacific  Gas 
&  Electric  Company,  has  returned  to  San  Francisco  after 
an  extensive  Eastern  trip. 

A.  Emory  Wishon,  assistant  general  manager  of  the  San 
Joaquin  Light  and  Power  Company,  with  headquarters  at 
Bakersfield,  is  at  San  Francisco. 

F.  G.  Baum,  of  F.  G.  Baum  &  Co.,  who  acts  as  consulting 
engineer  for  the  Pacific  Gas  &  Electric  Company  and  other 
large  corporations,  is  at  Los  Angeles. 

J.  R.  Bibbins  is  at  San  Francisco  from  Chicago  to  act  as 
chief  assistant  to  Bion  J.  Arnold  in  his  investigations  of  the 
electric  traction  problems  of  the  city. 

H.  M.  Cooper,  manager  cf  the  Placer  District  of  the  Pa- 
cific Gas  and  Electric  Company,  with  headquarters  at  East 
Auburn,  was  a  recent  San  Francisco  visitor. 

Wallace  W.  Briggs,  assistant  sales  manager  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  has  been 
spending  a  few  days  at  Los  Angeles  on  business. 

A.  H.  Babcock,  chief  electrical  engineer  of  the  Southern 
Pacific  Company,  is  in  the  East  on  business  connected  with 
the  extension  of  the  company's  electric  traction  lines. 

W.  E.  Mitchell,  formerly  with  the  construction  depart- 
ment of  the  General  Electric  Company's  San  Francisco  office, 
has  joined  James  Mitchell  of  New  York  City  in  engineering 
work. 

A.  J.  Myers,  the  representative  of  the  Wagner  Electric 
Manufactuing  Company,  for  California  and  Arizona,  is  at  St. 
Louis,  attending  the  regular  annual  meeting  of  the  company's 
district  sales  managers. 

Sidney  J.  Carr,  who  was  formerly  connected  with  the 
sales  department  of  the  Westinghouse  Electric  &  Manufac- 
turing Company's  San  Francisco  office,  is  now  associated 
with  the  Hawaiian  Electric  Company,  Ltd. 

J.  Q.  Brown,  chief  engineer  and  purchasing  agent  for  the 
Oakland  Railway  Company,  is  in  the  East  on  business  con- 
nected with  the  purchase  of  some  new  equipment,  presumably 
for  the  power  plant  end  of  the  system. 

Guy  E.  Tripp  has  been  elected  chairman  of  the  board  of 
directors  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. He  is  an  engineer  well  known  in  Seattle  as  one  of  the 
vice-presidents  of  the  Stone  &  Webster  engineering  firm. 

John  Fulton  of  the  Oregon  Agricultural  College  is  pre- 
pared to  give  a  course  in  highway  chemistry  the  first  of  its 
kind  to  be  offered  by  any  college.  The  course  treats  of  the 
various  components  used  in  modern  highway  construction. 

T.  J.  Stacey,  vice-president  and  secretary  of  the  Elec- 
tric Appliance  Company,  of  Chicago,  left  on  the  steamer  Mon- 
golia last  Tuesday  for  Honolulu.  He  was  accompanied  by 
his  wife  and  daughter.    Their  round  trip  will  occupy  a  month. 

James  L.  Raymur,  the  Water  Commissioner  of  Victoria, 
B.  C,  has  arrived  at  San  Francisco  for  a  short  stay,  with  his 
wife  and  daughter,  as  the  official  in  charge  of  the  water 
works  of  his  city,  Raymur  is  responsible  for  the  contract 
amounting  to  $1,116,000  that  has  just  been  signed  by  the 
Westholme  Lumber  Company  for  the  construction  of  the  new 
Sooke  Lake  water  supply  system. 


Irving  H.  Sherwood,  electric  and  mechanical  engineer, 
formerly  engaged  in  numerous  power  enterprises  of  the  North- 
west, is  now  a  member  of  the  firm  of  William  S.  Turner  & 
Co.,   consulting   engineers,   Portland,   Ore. 

John  Reed,  civil  and  hydraulic  engineer,  formerly  with 
the  firm  of  Joseph  H.  Sands  &  Co.,  Roanoke,  Va.,  as  super- 
vising engineer.  Is  now  a  member  of  the  firm  of  William  S. 
Turner  &  Co.,  consulting  engineers,  Portland,  Ore. 

Fred  T.  Mumma,  who  has  been  with  the  construction  de- 
partment of  the  General  Electric  Company's  San  Francisco 
office,  will  leave  February  1,  to  go  into  the  general  contract- 
ing business  for  himself.  At  first  his  headquarters  will  be  at 
5120  Grove  street,  Oakland. 

P.  L.  Shuffleton,  who  is  representing  Stone  &  Webster 
in  California,  in  connection  with  the  work  in  progress  on 
the  Big  Creek  development,  is  a  recent  arrival  at  San  Fran- 
cisco. J.  B.  Lukes,  who  represents  the  firm  at  Reno,  Nev., 
was  also  in  the   city  during  the   past  week. 

K.  N.  Sanderson,  H.  Hobart  Porter  and  Francis  Blossom, 
all  members  of  the  New  York  firm  of  Sanderson  &  Porter, 
are  in  the  Pacific  Northwest  on  an  inspection  tour.  It  is 
expected  that  they  will  accompany  Wynn  Meredith,  the 
Pacific  Coast  manager  of  the  firm,  to  San  Francisco  during 
the  first  week   in   February. 

11.  M.  Dougherty  of  J.  G.  White  &  Co.'s  staff,  who  has 
headquarters  at  Los  Angeles  as  superintendent  of  construction 
on  tlie  Midway  Gas  Company's  proposed  pipe  line  for  natural 
gas,  has  been  spending  a  few  days  at  San  Francisco.  W.  E. 
Barrett,  the  gas  engineer  of  J.  G.  White  &  Co.,  who  is  also 
stationed  at  Los  Angeles,  has  gone  to  New  York  for  a  con- 
ference on  the  details  of  the  Midway  Gas  project. 


ELECTRICAL  CONTRACTORS'   NOTES. 

Hetty  Bros,  were  awarded  the  electric  wiring  on  the 
German  House,  for  $6.^00. 

C.  V.  Schneider,  manager  of  the  Electric  Supply  Company, 
of  Sacramento,  was  in  San  Francisco  last  Thursday  on  busi- 
ness. ^ 

The  General  Electric  Construction  Company  were  awarded 
wiring  of  a  warehouse  for  H.  Levi  at  P^ifteenth  and  Kansas 
streets. 

H.  B.  Woodill,  of  the  Woodill-Hulse  Electric  Company, 
Los  Angeles,  has  been  appointed  Statesman  for  the  Sons  of 
Jove  in  the  South. 

Soth  Cohn,  proprietor  of  the  Atlas  Electric  Company,  of 
San  Mateo,  was  in  San  Francisco  last  Friday.  Mr.  Cohn  is 
starting  a  San  Francisco  office  in  the  Hearst  building. 

The  local  branch  of  the  California  State  Association  of 
Electrical  Contractors  has  filed  a  protest  with  the  Board  of 
Works  against  doing  any  more  of  the  electrical  work  on  the 
city  and  county  hospital,  San  Francisco,  by  day  labor. 

The  estimate  on  the  electric  wiring  for  the  Sacramento 
Armory  ran  from  $1945  to  $3250.  It  is  doubtful  if  the  build- 
ing will  go  ahead  as  bids  for  the  entire  contract  exceeded  the 
amount  set  aside,  by  $7428,  the  lowest  bid  being  $107,4.38. 

Judge  Murasky  ruled  against  the  Civil  Service  Commis- 
sioners in  the  cases  of  Jones  and  Pendacook,  two  of  the  old 
inspectors  of  the  Department  of  Electricity  who  were  dis- 
placed by  the  McCarthy  administration  on  trivial  charges.  As 
both  men  are  old  employes  and  good  inspectors  their  friends 
are  pleased  to  hear  of  the  decision  in   their  favor. 


OREGON    ELECTRICAL   CONTRACTORS. 

Oregon  members  of  the  National  Electrical  Contractors' 
Association  held  a  preliminary  meeting  recently  to  perfect  a 
State  association.  Members  were  present  from  all  principal 
towns  in  Oregon.  Fred  D.  Wetber,  State  electrical  inspector, 
acted  as  chairman.  Committees  were  appointed  on  constitu- 
tion and  by-laws  and  membership.  The  objects  of  the  asso- 
ciation are:  Fostering  trade  among  the  electrical  contractors 
and  the  promotion  of  sociability  among  members. 


January  27,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


83 


WESTINGHOUSE  ALTERNATING  CURRENT  GENERATORS 
Waterwheel,  alternating  current  generators  of  both  the 
vertical  and  horizontal  types  are  built  by  the  Westinghouse 
Company.  Machines  of  this  type  aggregating  in  capacity  over 
three-quarters  of  a  million  kilo-volt  amperes  have  been  built 
by  the  company,  and  are  in  active  successful  operation. 

The  speeds  of  waterwheel  generators  of  a  given  capacity 
operating  under  different  conditions  may  vary  so  widely  that 
a  considerable  range  must  be  covered  by  a  line  of  generators 
for  waterwheel  drive.  These  conditions  are  entirely  unlike 
those  affecting  engine  driven  generators  which  are  built   for 


to  the  wide  ranges  of  speed  and  capacity  to  be  covered.  In 
general  the  centrifugal  stresses  are  very  much  higher  in 
rotors  turning  at  high  peripheral  speeds  than  in  rotors  turn- 
ing at  low  peripheral  speeds.  This  condition  is  recognized 
by  the  Westinghouse  Company,  and  in  developing  the  line 
of  waterwheel  generators,  it  was  found  expedient  to  adopt 
rotor  construction  of  several  different  forms.  Each  is  in- 
herently adapted  for  certain  speed  and  capacity  ranges  as 
indicated  in  the  following  schedule  of  the  principal  types. 

The  construction  of  Pig.  1  in  which  the  poles  are  bolted 
to  the  rim   of  cast   iron   or  steel   spider,   is   adapted   for  the 
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Fig. 


1.      \\   .;  ;..i.pr    Rotor;    Cast    Spider  Boltfrd     Poles.      Fig.     :;.      Waterwheel     Generator     Rotor. 

Cast  Spider  Dovetailed  Poles.  Fig.  3.  Waterwheel  Generator  Rotor;  Laminated  Rim  and  Dove- 
tailed Poles.  Fig.  4.  Complete  Waterwheel  Generator  Rotor;  Plate  Spider  and  Dovetailed  Poles.  Steel 
Plate  Waterwheel  Generator  Rotor.  Horizontal  We.stinghouse  Waterwheel  Generator;  Frame  Shifted 
Over,  Exposing  Rotor.  Fig.  5.  Frame  Showing  Armature  Windings  for  Westinghouse  Horizontal 
Waterwheel    Generators.      Fig.    6.     Vertical    Westinghouse   Waterwheel   Generator. 


but  a  few  fairly  well  standardized  speeds.  It  is,  therefore, 
impossible  for  the  manufacturer  to  have  a  complete  design 
for  every  combination  of  capacity  and  speed  that  may  be 
required,  and  it  is  not  good  engineering  practice  to  use  one 
or  two  types  of  rotor  construction  for  machines  for  the  entire 
range  of  speed.  So  the  Westinghouse  Company  has  deveIoi)ed 
numerous  types  of  rotor  construction,  each  one  proven  in 
service  and  standardized. 

Standard  Westinghouse  waterwheel  generators  are  reg- 
ularly wound  for  any  of  the  following  voltages:  240,  480,  600, 
1200  and  2400.  Those  of  500  k.v.a  capacity  and  larger  are 
also  standardized  for  6600  volts.  Two-phase  or  three-phase 
windings  are  standard.  For  single-phase  service,  generators 
are  supplied  having  three-phase  windings  and  the  single- 
phase  load  is  carried  by  any  two  leads  of  the  three-phase 
winding.  When  so  connected,  a  three-phase  generator  is 
guaranteed  to  carry  a  single-phase  load  equal  to  70  per 
cent  of  its  three-phase  rating. 

As  previously  suggested,  it  is  not  consistent  with  eco- 
nomical and  safe  construction  to  use  rotors  of  the  same  gen- 
eral design  for  an  entire  line  of  waterwheel  generators,  due 


lowest  peripheral  speeds  such  as  ordinarily  obtain  with  very 
low  heads  of  water. 

Fig.  2  shows  a  construction  wherein  poles  are  dove- 
tailed to  the  rim  of  a  cast  spider,  which  is  adapted  for  almost 
any  speed  but  is  limited  in  its  application  because  of  the 
difficulty  of  promptly  obtaining  castings  of  large  diameter. 
Cast  steel  spiders  are  usually  required  for  this  construction. 

In  a  construction.  Fig.  3,  adapted  for  rotors  of  large 
diameter  and  high  speeds  a  laminated  rim  is  dovetailed  to 
a  cross  spider  and  the  poles  are  dovetailed  to  the  rim.  This 
construction  is  adapted  for  large  diameters  and  high  speeds. 
A  cast  steel  spider,  or  the  solid  plate  spider  described  below, 
would  be  satisfactory  for  these  conditions  provided  the  plates 
or  castings  of  the  requisite  diameter  could  be  readily  ob- 
tained. The  use  of  such  large  castings  are,  if  possible,  avoided 
as  they  may  introduce  delays  in  manufacture. 

In  another  construction  that  is  adapted  for  the  highest 
speeds,  the  spider  is  formed  of  laminations  punched  from 
sheet  steel.  The  maximum  diameter  of  such  a  rotor  is  de- 
termined by  the  maximum  diameter  of  laminations  that  it  is 
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feasible  to  punch.  Over  COO  generators  having  rotors  of  this 
type  are  giving  satisfactory  service. 

Rolled  steel  plates  I'onu  spiders  of  the  construction  of 
Fig.  4.  The  poles  are  dovetailed  to  the  spider.  This  arrange- 
ment is  adapted  for  the  highest  speeds.  It  is  evident  that 
it  would  not  be  possible  to  increase  the  strength  of  this  con- 
struction as  the  rolled  steel  is  absolutely  uniform  in  texture. 
It  is  moreover,  readily-obtainable,  merchant  material. 

Poles  for  all  Westinghouse  waterwheel  generators  are 
laminated.  The  field  coils  are  retained  on  the  poles  by  over- 
hanging pole  tips,  and,  where  the  stresses  are  high,  by  extra 
coil  supports  riveted  to  the  sides  of  the  poles. 

Cast  iron  frames  of  modified  box  section,  designed  for 
maximum  stiffness,  suuport  the  punchings  that  form  the  arma- 
ture structures  of  horizontal  generators  as  shown  in  Pig.  5. 
Ventilating  finger  plates  are  inserted  at  intervals  between 
the  stator  laminations  and  insure  cool  operation.  End  plates 
of  cast  or  wrousht  iron  bind  the  laminations  (irmly  in  ptsition 
in  the  stator  structure.  All  armature  slots  are  open  and  all 
armature  coils  are  form  wound,  thorcughly  insulated  and  in- 
terchangeable. The  armature  coils  are  effectively  braced, 
wherever  necessary,  at  the  ends  of  the  frames  so  that  they 
cannot  distort  under  the  action  of  excessive  currents. 

Oijen  or  ventilating  end-bells  are  used  on  the  smaller 
Wcstingliouse  horizontal  generators.  These  end-bells  are 
built  up  from  mild  steel  sectitns  and  are  rigid  and  unbreak- 
able. At  the  same  time  they  are  extremely  open,  assuring 
that  air  circulation  and  cooling  air  currents  will  not  be  ma- 
terially obstructed.  Enclosing  end-bells  are  successfully  used 
on  some  of  the  large  high-speed  horizontal  generators.  Bn- 
closins;  end-ljells  servo  to  effectively  direct  the  ventilating 
air  and  to  minimize  the  hum  incidental  to  the  operation  of 
large,  high  speed  generators. 

Westinghouse  vertical  generators  are  usually  provided 
with  two  guide  bearings.  The  bearings  are  babbit  lined 
and  lubricated  by  a  continuous  flow  of  oil.  The  thrust  bear- 
ing is  ordinarily  furnished  by  the  waterwheel  builder  as  a 
part  of  his  equipment,  but  when  the  Westinghouse  Company 
furnishes  the  thrust  bearing,  it  is  mounted  on  the  tcp  of  the 
.generator.  See  Fig.  6.  A  mechanical  or  moior-driven  rotary 
pump  supplies  forced  lubrication  for  Westinghouse  vertical 
generators.  A  bed  plate  is  provided  with  each  generator 
which  is  set  on  the  foundation.  The  generator  is  accurately 
ali.gned,  and  then  firmly  clamped  to  this  plate. 


TRADE    NOTES. 

The  General  Electric  Company  reports  the  sale  of  a  cen- 
trifugal air  compressor  to  the  Great  Western  Smelting  &  Re- 
fining Company  of  San  Fi-ancisco  for  use  with  an  oil-fired  fur- 
nace. 

The  Wagner  Electric  Manufacturing  Company  of  St. 
Louis,  announce  the  removal  of  their  San  Francisco  office 
to  the  new  Rialto  Building,  with  store  entrance  110  New 
Montgomery  street,  to  continue  in  charge  of  Mr.  A.  J.  Myers. 
The  telephone  number,  Douglass  2139,  will  be  unchanged. 

William  S.  Turner,  consulting  engineer,  of  Portland,  Ore., 
has  just  associated  with  himself  two  engineers  of  note,  John 
Reed,  civil  and  hydraulic  engineer,  and  Irving  H.  Sherwood, 
electric  and  mechanical  engineer.  A  partnership  undei  the 
firm  name  of  William  S.  Turner  &  Co.  has  been  formed  to 
undertake  a  general  engineering  practice. 

After  lengthy  consideration,  the  conti-~*<!  for  the  equip- 
ment of  the  San  Francisco  hydroelectric  plant  in  connection 
with  the  Los  Angeles  Aqueduct,  were  recently  awarded.  The 
Westinghouse  Electric  &  Manufacturing  Company  secured  the 
three  8,700-kw.  generators,  which  are  to  have  a  possible  over- 
load capacity  of  10,000  kv.-.  each.  The  Westinghouse  Company 
was  also  awarded  the  transformer  contract  amounting  to 
nearly  $100,000.  The  contract  for  the  water  wheels  was 
awarded  to  the  Union  Iron  Works  of  San  Francisco.  The 
waier  wheels  will  be  of  very  heavy  construction,  the  main 
heniins-s  being  ISMs  inches  in  diameter. 


The  Hawaiian  Electric  Company,  Ltd.,  which  holds  the 
joint  agency  for  the  Westinghouse  Electric  Manufacturing 
Company  and  the  Pelton  Water  Wheel  Company  in  the  Ha- 
waiian Islands,  has  secured  a  contract  for  a  hydroelectric 
installation  from  the  Maui  Agricultural  Association.  The 
specifications  call  for  a  1,000-k.v.a.  generating  set  consisting 
of  a  2400-volt  Westinghouse  generator  direct  connected  to  a 
Pelton-Francis  turbine  equipped  with  a  Pelton  oil  pressure 
governor  and  operating  at  720  r.p.m. 


NEW     MULTIPLE    SWITCH     STARTING     RHEOSTATS. 

For  large  motors  because  of  the  larger  currents,  starting 
rheostats  of  the  ordinary  sliding  contact  type  are  not  well 
adapted.     Multiple  switch  starters,  one  of  a  new  line   manu- 


Niw    Ciitler-TIammpr    Mnltlpio    Switch    Starter. 

factured  by  the  Cutler-Hamner  Manufacturing  Company  of 
Milwaukee  is  illustrated,  are  used  for  cutting  out  the  in- 
dividual steps  of  resistance  for  accelerating  the  motors.  The 
new  switches  used  on  these  starters  differ  from  the  former 
types  used  in  that  a  toggle  joint  operation  permits  of  clos- 
ing by  pushing  the  handle  downward  instead  of  up.  The 
contact  made  is  quick  and  absolute.  In  start  the  left  hand 
switch  is  closed  first,  then  the  second,  third,  etc.,  allowing  a 
second  or  two  between.  Eac"!!  switch,  by  means  of  metal 
stops  near  the  handles,  holds  the  switch  before  it,  in  place. 
When  the  last  switch  is  closed  the  No-Voltage  Release  Mag- 
net holds  them  all  in  contac'  and  the  entire  resistance  is 
short-circuited.  The  switches  cannot  be  closed  out  of  order 
and  two  or  three  switches,  f  )r  instance,  cannot  be  closed 
and  the  others  left  open.  Ileleasing  the  hand  from  any 
handle  except  the  last  cause  i  all  switches  to  open.  The 
motor  cannot  run  with  resists  nee  in  the  circuit  and  the  re- 
sistance is,  therefore,  also  protected  from  overheating.  Over- 
load Release  is  also  included  in  the  various  types  made. 


NEW  CATALOGUES. 

Sprague  Electric  Works  of  the  General  Electric  Company 
has  issued  Bulletin  239  which  illustrates  and  describes  the 
Sprague  full  automatic  push  button  control  system  for  the 
operation    of    newspaper    presses. 

Catalog  A  from  Smith-Booth-Usher  Company  of  Los 
Angeles  is  a  576  page  volume  listing  and  desjribJTC  *y>f  large 
line  of  machinery  carried  in  stock.  This  includes  steam  do..- 
ers,  engines,  pumps,  air  compressors,  distillate  engines,  wind- 
mills, transmission  machinery,  machine  tools,  mining  machin- 
ery, concrete  and  brick  machinery,  pipe,  casings,  fittings  and 
valves.  The  index  is  most  complete,  facilitating  the  pur- 
chasers'  use. 


.Tr.niiary  27,  1912.] 
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INCORPORATIONS. 
MEDFORD,   ORE.— Calil'ornia-Oiegon     Power     Company; 
capital  stock,  110,000,000. 

LOS  ANGELES.  CAL.— Pacific  Engineering  Company;  in- 
corporators, Donald  W.  Wilson,  Ben  G.  Rowan,  A.  A.  Wilson, 
K.  N.  Rogers;   capital  stock,  $10,000;   subscribed,  $500. 

SANTA  FE,  N.  M. — Luna  County  Telephone  Association, 
or  Deming,  has  been  granted  a  charter,  with  capital  stock  of 
$25,000.  The  incorporators  are:  Hugh  Ramsey,  F.  A.  L.  Tay- 
lor, A.  L.  Taylor.  A.  A.  Tempke  is  agent,  with  office  at  Dem- 
ing. Will  build  and  operate  lines  of  communication  between 
towns,    cities    and    villages    ot   Luna    County. 

LOS  .V.N'GELES,  CAL.— Upland  Foothill  Water  Company 
has  been  organized  for  the  purpose  of  developing  water  in 
Ridge  Canyon  section  for  irrigation  purposes.  Capitalized  for 
$89,000.  Incorporators  are:  J.  P.  Wedel,  G.  A.  Hanson,  D.  D. 
Tenipe,  William  Rohrig,  C.  E.  Searles,  O.  \V.  Kankel,  R.  N. 
Leahy,  A.  J.  Smith,  O.  L.  Galbreth,  S.  1'.  Wit-ger,  J.  J.  Atwood 
and  J.  D  Wilson. 


December  15,  1916.  The  company  is  incorporated  for  $:!,000,- 
000,  with  30,000  shares  of  a  par  value  of  $100  each.  The  di- 
rectors are  J.  J.  Quinn,  Leon  M.  Hall,  I.  H.  Clay,  Fred  L. 
Dreher  and  H.  A.  Mosher. 


ILLUMIrNATlON. 
NEWPORT,  CAL.     The  uialtcr  of  voting  bonds  for  light 
and  power  will  be  ready  for  action  again  on  June  6th. 

CATHLAMET,  WASH.— The  Council  has  passed  an  ordi- 
nance granting  to  J.  D.  Haycock  an  electric  light  franchise. 

QOLTON,  CAL. — The  Southern  California  Gas  Company, 
which  is  erecting  a  $75,000  gas  plant,  bid  in  the  franchise  t" 
lay  gas  mains  in  the  city  of  Colton 

BOISE,  IDAHO— The  Boise  Gas  Light  Company  will  in- 
crease the  size  of  its  plant  four  times  and  lay  about  10  miles 
of  new  mains,  it  expects  to  spend  $75,000. 

ELLENSBURG,  WASH.— J.  A.  Crimp,  City  Clerk,  is  ad 
vertising  for  bids  on  124  three-cluster  light  poles,  with  shade 
holders  and  foundation  bolts.  Bids  will  be  opened  February 
5.  1912. 

ABERDEEN,  WASH.— The  City  Council  has  accepted  the 
Grays  Harbor  Railway  and  Light  Company's  oCfer  to  add  295 
tungsten  lights  to  the  city's  lighting  system  at  $2.25  a  montii 
for  each   light. 

PORT  TOWNSEND,  WASH.— The  Council  has  passed  an 
ordinance  granting  to  the  Olyrapia  Power  Company  the  author- 
ity to  erect  poles  and  wires  across  certain  streets  in  the  city 
for  the  purpose  of  transmitting  electric  current. 

ELLENSBURG,  WASH.— S.  Bernstein  of  Seattle  has 
made  application  for  a  50-year  gas  franchise.  Mr.  Bornstein 
offers  to  pay  the  city  a  gradually  increasing  percentage  of  the 
gross  receipts,  starting  with  one-half  of  1  per  cent  and  in- 
creasing to  2  per  cent. 

LYNDEN,  WASH.— Albert  F.  Cooke,  said  to  represent 
Smith,  Cary  &  Chase,  Toronto  engineers,  has  applied  to  the 
City  Council  for  an  electric  light  franchise.  W.  H.  Waples,  of 
Waples  Shingle  Mill,  and  at  present  furnishing  the  city  with 
light,  is  also  asking  for  a  new  lighting  contract.  Both  appli- 
cations have  been  before  the  Council  some  time. 

OAKLAND,  CAL.— The  Mono  Power  Company  of  Oakland 
yesterday  filed  a  certificate  of  creation  of  bonded  indebtedness 
in  the  sum  of  $2,500,000.  The  bonds  are  30-year  6-per  cent 
interest,  payable  semi-annually,  and  redeemable  at  105  per 
cent  of  their  par  value,  with  accrued   interest,  on  and  after 


TRANSPORTATION. 
CALDWEL,  IDAHO— The  interurban  electric  road  will  be 
extended  this  year  from  Caldwell  to  Weiser. 

TWIN  FALLS,  IDAHO— Work  has  started  on  an  electric 
line  from  Gooding  to  Oakley,  via  Jerome  and  Milner. 

KLAMATH,  ORE.— It  is  reported  that  an  electric  line  will 
be  built  this  year  to  connect  Klamath  with  Lakevievv. 

NEWBERG,  ORE.— The  Southern  Pacific  and  Oregon 
Electric  have  secured  a  franchise  to  lay  a  single-track  electric 
road  on  First  street. 

VANCOUVER,  B.  C— The  British  Columbia  Railway  hns 
announced  that  it  will  double  the  size  of  its  production  plan' 
at  a  cost  of  $4,000,000. 

SALEM,  ORE. — An  electric  line  from  here  to  Mehamf. 
seems  assured.  It  is  estimated  the  line  will  cost  $301,000  and 
will  be  17%  miles  in  length. 

LOS  ANGELES,  CAL.— E.  D.  Goode,  railroad  builder,  has 
applied  for  a  franchise  for  an  electric  railroad  to  connect 
Glendale  with  Griffith  Park. 

FERNIE,  B.  C. — Application  has  been  made  to  the  gov- 
ernment for  permission  to  construct  an  electric  railway  from 
Cowley  to  Crow's  Nest  Lake,  a  distance  of  25  miles.  W.  A. 
Beebe  is  acting  for  the  applicants. 

LEBANON,  ORE. — Engineering  headquarters  have  been 
established  here  by  E.  S.  Clark  and  a  crew  of  ten  assistants 
from  Walla  Walla,  who  will  make  a  survey  for  an  electric 
road  up  the  South  Fork  of  the  Santiam. 

LOS  ANGELES,  CAL.— The  Council  has  granted  permi.i- 
sion  for  the  Santa  Monica  airline  to  be  changed  from  steal;] 
ti>  electric.  Life  of  franchise  will  be  limited  to  twenty-one 
years  and  transfer  arrangement  has  been  improved. 

VANCOUVER,  B.  C— The  British  Columbia  Railway  has 
announced  that  it  will  double  the  size  of  its  producticn  pla^^^ 
this  year,  so  that  by  January  1,  1913,  105,000  horsepower  wi'J 
be  available.    The  work  will  cost  from  three  to  four  millions. 

PASADENA,  CAL.— The  Southern  Pacific  Railroad  Cora- 
l)any  has  applied  to  the  City  Council  for  a  franchise  to  elec- 
trify its  system  from  the  Southern  Pacific  Depot  on  Colorado 
street  along  Broadway  to  the  city  limits.  The  request  will  be 
granted. 

LODI,  CAL. — Surveyors  have  been  running  lines  in  the 
hills  between  Lockeford  and  Jackson  for  several  weeks,  and 
there  are  indications  that  the  Central  California  Traction  Com- 
pany may  extend  its  proposed  branch  line  to  Lockeford  on  to 
Jackson  and  possibly  to  San  Andreas. 

STOCKTON,  CAL. — The  amended  articles  of  incorpora- 
tion of  the  Oakland,  Antioch  and  Electric  Railway  Company 
have  been  filed  and  reports  are  that  the  work  of  constructin;^ 
the  railroad  will  commence  in  the  near  future.  The  company, 
which  is  being  financod  by  San  Francisco  capitalists,  is  pre- 
paring to  run  a  line  from  Oakland  to  Sacramento  throng:; 
Alameda,  Contra  Costa,  Solano,  Yolo  and  Sacramento  coun- 
ties, with  a  branch  line  running  between  Antioch  and  thi.s 
city.  The  entire  length  of  the  road  will  be  approximately  130 
miles. 
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DALLAS.  ORK. — At  a  meeting  of  the  Dallas  Commercial 
Club  last  night,  steps  were  taken  to  join  in  the  movement 
being  put  forward  to  get  the  proposed  elfctric  line  to  McMinn- 
ville  extended  through  Folk  and  Henton  counties  to  Corvallis 
and  then  on  to  Eugene. 

STOCKTON,  CAL.— The  Tidewater  and  Southern  Railroad 
has  been  granted  a  franchise  to  operate  an  electric  road  over 
Pilgrim  street  from  South  street  to  Scotas  street  and  along 
Scotts  avenue  to  East  street.  It  provides  for  double  tracks, 
the  use  of  T-rails  and  the  sprinkling  of  the  streets  on  which 
it  runs.  It  is  required  that  the  railroad  be  in  operation  within 
two  years. 

SEATTLE,  WASH.— Three  bids  were  received  by  the 
Board  of  Public  Works  for  the  construction  of  a  municipal 
street  railway  4V4  miles  long,  double  track  except  3000  feet  at 
the  north  end.  Jahn  Construction  Company  bid  $148,941; 
Graf  Construction  Company,  $1G;!,00U,  and  Stillwell  Bros.,  $17'),- 
000.  First  two  want  cash,  but  the  last  named  accepts  bonds 
if  such  are  held  to  be  legal. 

RICHMOND,  CAL.— Engineers  for  the  United  Properties 
Company  have  begun  making  a  survey  for  the  double  tracks 
ut  the  East  Shore  Suburban  Railway  between  this  place  and 
Oakland.  Shortly  after  the  traction  line  was  purchased  by 
the  $200,000,000  corporation  and  combined  with  the  Kp\ 
Route  and  Oakland  Traction  Company,  it  was  promised  that 
the  entire  line  would  soon  be  double-tracked  and  a  faster 
schedule  provided. 

PORTLAND,  ORE.— The  Southern  Pacific  will  soon  com- 
mence the  electrification  of  the  Fourth-street  line  and  a  part 
of  the  Yamhill  division  as  far  south  as  McMinnville,  embracing 
approximately  100  miles  of  tracks.  D.  W.  Campbell,  general 
superintendent  of  the  lines  in  Oregon  and  Northern  California, 
states  that  plans  for  all  the  work  have  been  completed,  and 
as  soon  as  the  necessary  franchises  are  obtained  in  Hillsboro 
and  in  Portland,  actual  work  will  be  started. 


TRANSMISSION. 
STEVENSON,   WASH.— The  Northwestern   Electric  Com- 
pany has  been  granted  a  franchise  to  erect  electric  power  lines 
on  county  roads. 

TACOMA,  WASH.— The  Seattle-Tacoma  Power  Company 
will  put  up  a  second  high  tension  line  to  the  Tacoma  Smelter 
at  an  estimated  cost  of  $10,000. 

BROWNSVILLE,  ORE.— The  Oregon  Power  Company  is 
extending  its  lines  on  Walnut  avenue  and  Main  street.  More 
work  of  the  same  kind  will  follow. 

LIBBY,  MONT.— The  Kootenai  Falls  power  project  is  as- 
sured, the  final  steps  having  been  taken  by  the  backers.  The 
total  cost  of  plant  is  estimated  at  $6,000,000,  with  generation 
of  100,000  horsepower. 

SAN  FRANCISCO,  CAL.— The  Great  Western  Power  Com- 
pany's 11,000-volt  submarine  cable  connecting  San  Francisco 
with  the  Oakland  side  of  the  bay  was  successfully  laid  Janu- 
ary 23d  from  a  steel  barge  built  for  the  purpose. 

FREEWATER,  ORE.— The  construction  of  10  miles  of 
power  line  costing  $9500,  and  supplying  15  customers,  with 
a  total  of  108  horsepower,  has  just  been  authorized  by  the 
main  office  of  the  Pacific  Power  and  Light  Company  in  Port- 
land. 

SAN  FRANCISCO,  CAL.— The  Great  Western  Power  Com- 
pany has  been  granted  a  tempoiary  permit  tor  the  use  of  a 
reservoir  and  power  site  on  the  National  forest  and  public 
lands  in  connection  with  its  Feather  River  project.  This 
is  the  site  of  the  Big  Meadows  Reservoir  now  under  con- 
struction. 


PORT  TOWXSEND,  WASH.— The  Irondale  Electric  and 
Power  Company  has  been  granted  the  desired  franchise  to 
act  as  distributor  of  power  from  the  Olympic  Power  Company 
in  a  large  section  of  country  extending  from  the  Clallam 
County  line  through  practically  all  the  settlements  in  the 
county  lying  north  of  Quilcone. 

UELLINGHAM,  WASH.— Smith,  Kerry  &  Chace,  a  Tor- 
onto firm  of  capitalists,  have  bought  land  west  of  here  for  a 
powor  plant  site.  Water  rights  on  the  middle  fork  of  the  Nook- 
sack  River  have  been  acquired  by  the  company  and  it  is  said 
power  will  be  generated  for  the  use  of  the  big  Balfour-Guthrie 
cement  plant,  now  being  erected. 

LYLE,  WASH.— Judge  H.  E.  McKenney  has  decided  the 
case  of  the  Northwest  Electric  Company  against  the  squaw 
Emma  Dave  and  other  claimants.  The  decision  held  that  the 
deposit  of  the  petitioner  was  ample  for  all  damages  that  might 
accrue,  and  the  Northwest  E'ectric  Company  could  proceed  to 
develop  the  water  power  of  the  Big  Klickitat  River, 


TELEPHONE  AND  TELEGRAPH. 

PULLMAN,  WASH. — A  new  telephone  franchise  has  been 
granted  the  company  here. 

BOISE.  IDAHO— Mountain  States  Telephone  and  Tele- 
graph Company  will  spend  $300,000  rehabilitating  its  system. 

OLYMPIA,  WASH.— The  Postal  Telegraph  Company  is 
making  preparations  to  rebuild  its  line  between  Olympia  and 
Tenino. 

HOQUIAM,  WASH.— Telephone  lines  between  here  and 
Moclips  and  Pacific  Beach,  also  between  Aberdeen  and  Co- 
hasset,  are  being  talked  of. 

SOUTH  PASADENA,  CAL.— A.  B.  Cass,  president  of  the 
Home  Telephone  Company,  announces  that  a  separate  ex- 
change will  be  provided  in  the  near  future. 

RED  BLUFF,  CAL.— The  Tehama  County  TeleiTbone  Com- 
pany has  decided  to  extend  its  lines  further  into  the  country 
districts  and  to  continue  work  on  the  long-distance  connec- 
tions. 

CHEHALIS,  WASH.— Permission  has  been  granted  by  the 
Board  to  set  telephone  posts  and  string  wires  over  the  county 
roads  from  Morton  to  Riffe,  in  accordance  with  application 
made  by  the  Highland  Valley  Telephone  Company,  a  new 
concern  which  has  just  organized.  E.  C.  Coombs  of  Morton 
is  the  president. 

POMONA,  CAL.— Because  of  the  large  increase  in  its 
kngdistance  business,  during  Khe  last  few  months,  there  has 
been  installed  at  the  local  Home  Telephone  Company's  build- 
ing a  new  "four-position"  long-distance  switchboard.  The 
facilities  of  the  longdistance  department  of  the  company 
have  been  doubled  by  the  adiition  of  this  new  equipment 
The  long-distance  office  has  been  moved  to  the  first  floor  of 
the  building  north  of  the  First  National  Bank. 


WATERWORKS. 

HOLTVILLE,  CAL.— The  city  has  incurred  a  bonded  in- 
debtedness of  $8000  for  completing  water  works  system. 

WHITTIER,  CAL.— The  City  Trustees  have  decided  to 
spend  $11,000  on  improvement  of  the  city  water  system, 

GRANTS  PASS,  ORE.— The  Crystal  Springs  Water  Com- 
pany will  extend  a  pipe  line  from  the  mountains  three  miles 
north  of  the  city  into  Grants  Pass. 

MEDFORD,  ORE.— The  Jacobson-Bade  Company  has  been 
awarded  the  contract  for  putting  in  the  entire  distributing 
system  for  the  Jacksonville  new  water  system.  Price  to  be 
paid  for  the  work  is  $27,000. 


i^ 


f 

Journal  of  Electricity 

POWER  AND  GAS 

Devoted  to  the  Converiion,  Tran»ini«sion  and  Distribution  of  Energy 

^ 

Volume  XXVIII 


SAN  FRANCISCO,  FEBRUARY  i,   1912 


Number  5 


(  Copyright  1912  by  Technical  Publishing  Company  ) 


THE  CONSTRUCTION  OF  THE  STANISLAUS  LINE 


BY    II.    W.    CROZIER.' 


The  IraiiMuissiim  line  of  tlie  Sierra  &  San  l-'ran-  line  was  necessary  in  la\  ing  out  llie  transmission  line 
cisco  i'owcr  Company  is  usually  known  as  the  Stan-  on  account  of  the  necessity  of  going  around  the 
islaus  line,  on  account  of  the  fact  that  it  transmits  southern  end  of  San  Francisco  Bay.  The  line,  how- 
power  developed  on  the  Stanislaus  River.     A  descrip-  ever,  is  about  134  miles  long  and  is  the  shortest  trans- 


Generatingr  Station  of  the  Sierra  and  San  Frantisoo    Power  Company  on   Stanislaus  River. 


lion  of  the  line,  some  of  the  details  and  its  construction 
will  perhaps  be  of  interest. 

The  line  is  built  primarily  to  transmit  power  from 
the'  power  station  on  the  Stanislaus  River  to  San 
I'rancisco,  where  the  power  is  delivered  to  the  United 
Railroads  who  require  from  ir).000  to  20.000  kw.  On 
account  of  the  fact  that  San  h'rancisco  is  located  on 
a  peninsula   a   considerable   divergence   from   a   direct 

'Paper    presented    before    San    Francisco    Section,    A.  I.  E.  E., 
Jan.   26,   1912. 

=W'ith   Sanderson  &  Porter,    . 


mission  line  now  delivering  power  into  San  Francisco. 

The  construction  of  the  line  is  of  a  very  substan- 
tial character.  Stranded  copper  conductors  of  an  area 
equivalent  to  00  are  used  to  conduct  the  current,  sup- 
ported by  susi)ension  type  insulators  attached  to  steel 
towers. 

In  level  ground  the  towers  are  high  enough  to 
support  the  lowest  conductor  50  ft.  above  the  ground 
at  the  tower,  and  the  towers  are  spaced  800  ft.  apart. 
Ill  hilly  or  mountainous  ground,  advantage  is  taken  of 
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the  inequalities  (if  the  i^roimd,  longer  s[)ans  are  used 
where  coinenient  and  shorter  towers  on  the  hill  tops. 
The  wires  are  give'n  a  clearance  of  25  ft.  at  the  closest 
point. 


i'lcinsiiiission    Line   Crossing   San    Francisco   Bay    South 
of    Dumbarton    Cut-Off. 

Bay    Crossing. 

In  determining  the  location  of  the  line  three  differ- 
ent routes  could  he  followed;  one,  crossing  the  i)ay  at 
the  Diunbarton  Point  close  to  where  the  Southern 
Pacific  I'iailroad  crosses  the  bay;  another,  further 
south  and  skirting  the  marshy  margins  of  the  bay;  and 
the  third,  further  south  again  but  on  more  solid 
ground  and  parallel  to  the  route  followed  by  the 
Pacific  (ias  &  Electric  Company's  transmission  line, 
built  a  number  of  years  ago.  At  Dumbarton  Point 
the  distance  from  shore  to  shore  is  consideraljle.  about 
(lOOO  ft.  The  shores  are  flat  marshy  ground  and  there 
are  no  hills  or  even  solid  ground  at  all  in  the  vicinity. 
J'hc  type  of  crossing  used  at  Carquinez  Straits  was 
out  of  the  question.  It  would  be  necessary  to  erect 
towers  and  anchors  in  the  marshy  ground  on  pile  foun- 
dations. Surveys  of  the  channel  were  made  and  con- 
sideration of  the  kind  of  towers  and  foundations  gone 
into  in  detail.  It  was  found  that  a  3500  ft.  span  would 
be  required  with  two  high  towers,  or  somewhat 
shorter  spans  could  be  used  by  making  one  central 
high  tower  with  two  lower  towers  in  the  shallower 
water  in  shore.  Estimates  were  prepared  on  this  basis 
and  much  consideration  given  to  the  foundations  re- 
(juired. 

The  long  span  required,  the  heavy  current,  and 
the  deep  water  in  which  the  foundations  would  have 
to  be  placed,  made  the  estimates  run  up  to  a  high 
figure.  Before  proceeding  at  Dumbarton,  an  investi- 
gation was  started  in  the  swamp  ground  on  the  south- 
ern end  of  the  Bay  to  see  if  in  the  end  it  would  not 
be  cheaper  and  better  to  cross  the  bay  at  the  mouth  of 
t  oyolc  Slough  and  build  along  the  swampy  ground. 

This  investigation  immediately  disclosed  the  fact 
that  the  crossing  would  be  in  not  to  exceed  27  ft.  of 
water,  and  standard  spans  of  800  ft.  previously  de- 


termined on  for  solid  ground  coidd  be  used.  Although 
the  line  would  be  nearly  three  miles  longer,  the  cost 
of  the  construction  was  found  to  be  very  favorable, 
and  even  with  the  line  loss  and  extra  cost  of  the  longer 
line  capitalized,  the  estimated  cost  was  considerably 
less  than  that  of  the  Dumbarton  Crossing.  Einal  de- 
cision was  made  therefore  for  a  line  running  around 
the  southern  end  of  the  bay  for  the  following  reasons: 
1.  Standard    tower   construction    same   as   rest   of 


line. 


Xo  strain  anchors  for  long  spans. 

Towers   162^   ft.  high  against  210  ft.  for  long 


4.  Much  lighter  towers  on  account  of  reduced 
span. 

5.  Lighter  foundations  on  account  of  lighter  tow- 
ers and  shallower  water. 

6.  Practicallv  no  danger  from  collisions  with  ves- 
.sels. 

7.  The  Dumbarton  Crossing  has  a  very  strong 
tide  and  vessels  approaching  the  railroad  drawbridge 
are  difficult  to  handle  at  some  stages. 

The  line  finally  used  skirts  the  marshy  margin  of 
the  bay  and  crosses  the  Coyote  Slough  at  its  mouth,  and 
also  another  minor  slough,  the  total  distance  being 
2700  ft.  h'our  towers  were  erected  at  this  point  on  con- 
crete and  pile  foundations.  Each  foundation  consists 
of  four  piers  containing  four  piles  each,   making   16 


strain    Insulators    on    Transmission    Tower. 

piles  for  each  foundation.  The  piles  are  surrounded 
by  a  cassion,  wdiich  after  being  driven  into  a  hard 
layer  in  the  bottom  of  the  bay,  was  pumped  out,  ma- 
terial dredged  to  a  safe  distance  below  the  bottom, 
and  the  hole  filled  with  concrete,  suitably  reinforced 
with  steel  rings  and  with  vertical  rods.  On  the  four 
cylinders  thus  erected  a  structural  steel  frame  work 
was  built  and  the  whole  when  completed  was  encased 
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in  concrete,  making  a  four  legged  structure  containing 
piles  which  go  to  considerable  depth  and  firmly  braced 
with  structural  steel  protected  by  concrete.  Upon 
this  structure  was  erected  the  towers. 

Most  of  the  craft  navigating  this  part  of  San  Fran- 
cisco Bay  are  small,  consisting  of  scow  schooners,  power 
schooners  and  launches.  No  damage  is  expected  from 
collisions  with  these  vessels,  as  the  concrete  founda- 
tions are  undoubtedly  strong  enough  to  resist  collision 
with  very  much  larger  vessels.  The  transmission  line 
clears  the  water  at  high  tide  by  120  ft.,  which  is  ample 
for  any  vessels  navigating  these  waters. 

In  addition  to  the  crossing  of  the  .\lviso  Slough 
there  were  a  number  of  other  sloughs  of  more  or  less 
importance  which  were  crossed,  and  which  it  was  de- 
cided by  the  U.  S.  Engineers  would  require  clearance 
in  some  cases  of  120  ft.,  and  in  other  cases  of  90  ft. 
The  foundations,  however,  were  on  the  banks  of  the 
sloughs  and  have  been  previously  described.  The  tow- 
ers were  similar  to  the  ones  used  at  the  Alviso  Cross- 
ing, consisting  of  a  standard  50  ft.  tower  with  a  62'/i  ft. 
extension  where  90  ft.  clearance  was  required,  and  S?^/' 
ft.  extension  where  120  ft.  was  rccpiired. 

In  the  erection  of  the  line  on  the  marshes  it  was 
not  [)ossible  to  use  horses  on  account  of  the  soft  cliar- 
actei'  of  the  ground.  The  bay,  however,  made  it  pos- 
sible to  use  launches  and  barges  on  which  dt)nkey 
engines  could  be  mounted.  Trans])ortation  was  con- 
venient and  the  long  stretches  of  marsh  were  crossed 
by  donkey  engines  mounted  on  skids,  which  by  their 
own  power  hauled  themsehes  along.  It  is  estimated 
that  ])crhai)s  in  the  end  the  cost  of  hauling  the  ma- 
terial to  the  site  and  erection  of  the  line  is  not  any  more 
than  would  have  cost  on  more  solid  ground  after  we 
cxce])t,  of  course,  the  cost  of  the  erection  of  the  foun- 
dations which  would  not  have  been  rc(|uired  on  solid 
groinid. 

.\  word  aljoul  the  operation.  The  i)ower  slatiim 
has  been  in  operation  for  three  j^ears ;  the  transmission 
line  into  San  Francisco  for  15  months.  Tiie  high  gradi 
of  the  service  gi\'en  can  be  easily  seen  in  tiie  muoli 
more  reliable  service  now  given  by  the  United  Rail 
roads,  than  before  this  sy.stem  supi)lic(l  their  needs. 
All  complaints  on  account  of  delayed  cars,  about  which 
tiie  newspapers  usually  had  something  c\ery  day  or 
so,  have  entirely  stopped.  From  an  authoritative 
source  it  is  learned  that  the  total  interruptions  to 
service  during  the  year  1911  for  the  whole  system  cov- 
ering hydraulic,  transmission  and  all  other  causes 
amounted  to  24  hours.  This  is  certainly  an  excel- 
lent record  and  it  is  known  that  a  verv  small  part  of 
these  24  hours  is  chargeable  directly  to  transmission 
line. 

Insulator  troubles  on  this  line  have  been  nil.  first 
due  to  the  design,  and  second,  to  the  very  careful  in- 
spection which  the  insulators  were  given  in  the  factory 
and  after  erection.  The  insulation  provided  is  un- 
doubtedly ample,  and  no  trouble  whatever  has  been 
had  due  to  fogs.  The  few  interruptions  during  1911 
were  caused  by  occurrences  beyond  the  control  of  the 
company,  one  due  to  a  boy  climbing  a  tower,  and  the 
others  to  interference  in  one  way  or  another. 

'i"he  towers:  The  towers  were  manufactured  by 
the  .'\ermotor  Compan}^  of  Chicago.  They  consist  of 
four  corner  angles  connected  by  horizontal  girts  and  by 
diagonals,  and  supporting  three  double  crossarms.   No 


part  of  the  tower  is  less  than  14.  in.  thick,  and  no  rods 
are  used  than  3^  in.  diameter:  -ji  in.  and  }i  in.  bolts 
at  crossing  of  diagonals  and  other  unimportant  points. 

There  are  three  joints  in  the  vertical  angles  divid- 
ing the  tower  into  four  parts,  each  approximately  15  ft. 
long.  By  leaving  off  the  lower  15  ft.  a  shorter  tower 
is  obtained  which  is  used  in  the  hilly  country. 

The  conductors  are  supported  in  two  vertical  rows 
of  three  each.  The  rows  are  15  ft.  apart  and  the  con- 
ductors are  9  ft.  apart  vertically. 

Foundations:  A  steel  foundatit)n  for  each  leg  is 
used,  consisting  of  two  3  in.  x  214  in.  x  ^  in.  angles 
6  ft.  6  in.  long,  on  the  end  of  which,  and  at  right  angles, 
is  fastened  a  12  in.  channel  2  ft.  long.  These  founda- 
tions are  placed  in  a  hole  excavated  for  tlic  purpose 
and  well  tamped. 


Line    Transposition, 

Galvanizing:  All  parts  of  the  towers  are  galvan- 
ized by  the  hot  process  and  will  .stand  the  tests  pre- 
scribed in  the  ^\'cstcrn  Union  specifications  for  galvan- 
ized wire. 

Erection  :  The  lowers  as  received  at  the  railroad 
.-lation  consist  of  a  lot  of  angles,   rods,  and  for  each 
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tower  a  box  of  bolts  and  other  small  detail  parts.   This      moved  n]nvard  about  20  ft.     The  tower  properly  re- 
material  is  hauled  to  the  sites  selected  for  the  tower,      strained  by  the  back  guy  is  attached  to  two  of  the  foun- 


.\  careful  man  is  put  in  charge  of  this  work,  as  it  is 
|iiite  easy  to  forget  some  essential  part.     All  the  parts 


Insulator  Arcing  at   liOS.OOO   Volts   in   Rain   Test. 

are  well  marked  with  numbers  and  a  printed  list  fur- 
nished by  the  Aernuitor  Comi)any.  so  that  witli  care 
no  difficulty  is  experienced  in  handling  the  material. 
The  four  holes  for  the  foundation  arc  dug  and  the  foun- 
dation parts  installed  with  the  aid  of  a  steel  template. 
The  exca\ated  material  is  shoveled  in  the  hole  again 
and  tamped  like  any  other  work. 

The  tower  is  assembled  first  by  putting  together 
the  sides  on  the  ground,  standing  them  on  edge,  and 
then  bolting  on  the  remaining  pieces.  Every  part 
except  the  insulators  is  installed  on  the  towers  on 
the  ground. 

Erection :  The  tower  perviously  assembled  is 
moved  to  the  foundations,  the  ends  of  which  are  pro- 
jecting above  the  ground.  A  piece  of  pipe  with 
brackets  riveted  on  it  to  bolt  to  the  legs  of  the  tower, 
i'^  laid  against  the  foundations  and  acts  as  a  trunnion 
during  hoisting  of  the  tower.  A  steel  cable  is  attached 
t(  the  tower  near  the  top  and  let  over  a  gin  pole, 
which  stands  up  at  the  base  of  the  tower.  Blocks  are 
attached  to  this  steel  cable  and  anchored  about  400  ft. 
ahead  to  steel  gads  driven  in  the  ground,  or  if  the 
ground  is  too  soft,  to  a  dead  man,  previously  buried. 
A  line  is  also  fastened  to  the  tower  and  carried  back 
to  act  as  a  back  guy.  When  all  is  ready  a  team  is 
hitched  to  the  blocks  and  the  tower  hoisted,  the  gin 
pole  dropping  out  as  soon  as  the  top  of  the  tower  has 


ations  and  bolted  up  and  then  after  the  pipe  is  re- 
moved from  the  tw'o  back  foundations,  a  slight  addi- 
tional pull  raises  the  back  legs  of  the  tower  and  these 
are  bolted  in  place. 

In  hard  ground  foundation  bolts  are  put  down 
in  the  rock  and  cemented  in,  and  in  soft  ground  other 
fi>undatif)n  means  are  used,  wdiich  will  be  described 
later.  The  towers  and  methods  of  erection,  however, 
are  the  same.  In  some  places  near  the  power  house 
the  towers  were  erected  by  being  built  up  in  ])lace  on 
account  of  its  being  out  of  the  question  to  erect  towers 
by  the  ordinary  means,  on  account  of  the  mountainous 
character  of  the  country. 

In  addition  to  the  standard  towers  certain  towers 
were  required  for  the  angles  in  the  line.  These  angle 
towers  were  the  same  as  the  standard  towers  in  design 
and  differed  only  in  size  of  the  legs  and  the  bracing. 

The  standard  50  ft.  double  circuit  tower  weighs  as 
follows : 

.standard  tower 4440  Ihs. 

Foundation     964  lbs. 


35    ft.    tower    SOO    lbs.    less. 


5404    lbs. 


:!n   decree   angle   tower    5.124   lbs. 

I'oundatlon     775   lbs. 

7099   lbs. 

IL'  dt-Krcc  angle  tower 5623    lbs. 

Foundation    2055   lbs. 

7678   lbs. 

;tO  degree   tower   9140  lbs. 

-Vo    foundation. 

The  .^0  ft.  tower  is  7.S  ft.  6  in.  hi.gh,  which  added 
U-  foundations,  makes  S2  It.  overall.  The  angle 
towers,  it  will  be  noted,  do  not  weigh  \'ery  nui^h  more 


Hoisting    Tower    Into    Position. 

llian  the  standard  lowers.  This  is  because  they  differ 
Irom  the  standard  lowers  only  in  having  heavier  cor- 
ner posts  and  heavier  diagonal  bracing.  .\11  angle 
lowers  above  10  degrees  have  concrete  deposited  in  the 
foundations  for  additional  security. 
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Insulators:    The  insulators  used  consist  of  a  string  position  as  in  the  vertical  position.     A  strain  clanip  is 

of  S  similar  elements.     Eacli  element  consists  of  two  used  to  hold  the  cable.     This  consists  of  two  pieces 

porcelain  shells,  a  galvanized  malleable  iron  cap  and  a  held  together  with  6%  in.  bolts.     The  cable  lies  in  a 

central  galvanized  steel  eyebolt.   A  1/2  in.  pin  and  '4  in.  groove  in  the  clamp  and  is  protected  from  injury  by 

cotter  pin  complete  the  element.  one  of  the  copper  sleeves. 

The  insulators  were  supplied  by  the  Locke  Insu-  The   copper   conductor   is   a    strand   of   six   wires 

later  Manufacturing  Company,  working  under  patents  around  a  hemp  core.    The  wire  is  medium  hard  drawn 

owned  by  Sanderson  &  Porter.  and  was  furnished  by  the  American  Wire  &  Steel  Com- 

The  porcelain  shells  which   make  up  the  element  pany.     The  area  of  the  copper  is  the  same  as  a  2/0 

are   tested   in    the   factory    by   applying  60,000   volts  vvire  and  the  outside  diameter  of  the  strand  is  3/i  in. 

until  the  pressure  has  been  maintained  for  two  minutes  Joints  are  made  by  twisting  in  the  same  manner  as 

continuously.     After  testing,  porcelain  and  steel  parts  with    a    Mclntyre   sleeve.      The   joint    differs    from    a 

are  cemented  together  and  tested  assembled  by  apply-  -Mdntyre  sleeve  joint  only  in  being  made  with  a  flat- 

ing  90,000  volts  between  the  cap  and  the  "U"  bolt  until  tened  copper  tube,  large  enough  to  take  the  two  con- 

the  pressure  has  been  maintained  for  two  minutes  con-  ductors,  instead  of  with  a  sleeve  consisting  of  twin 

tinuously.  These  are  the  standard  ])roving  test  applied  tubes  brazed  together.    A  hemp  core  was  used  for  two 

during  manufacture  to  every  insulator.  reascMis,  first  mechanical,  to  allow  sufficient  flexibility 

The   insulators    were   tested    out     thorougiily    at  so  that  all  the  wires  in  the  strand  could  accommodate 

Victor,  N.  Y.,  by  the  late  J.  D.  E.  Duncan  in  1908  with  themselves  to  the  load  and  second  to  get  a  larger  dianir 

the  following  results :  eter  to  reduce  to  a  certain  extent  the  energy  loss  be- 

One   insulator   with   100,000   volts    applied     stood  tween  conductors  (Corona  effect,  etc.) 

6000  lb.  tension  and  failed  at  6.^00  lb.  by  the  breaking  I'"ouudations :      The    steel    foundations    ])rcviously 

of  the  outer  shell;  O.  K.  electrically.     Another  stood  described  arc  satisfactory  as  long  as  the  ground  is  of 

7200    lb.   before    breaking    of    the    shell    and    finally  such  a  character  as  will  permit  their  use. 

failed  by  pulling  out  of  the  C  bolt,  the  loatl  falling  to  •'^s  soon  as  the  swampy  shores   of   the    bay    were 

5800  11).  during  this  part  of  the  test.    Some  units  have  reached,  it  became  necessary  to  use  piles  to  get  the 

stood  8000  lb.  maximum  and  all  tested  stood  at  least  necessary  bearing  to  support  the  weight  and  also  to 

5500  lbs  without  di.stress.  provide  against  uplift.    To  protect  the  piles  above  the 

At  Schenectady  on  January  20,  1909,  four  elements  ^^^l^'^"  ''"e  and  provide  security  against  marine  borers, 

in  series  were  subjected  to  a  spray  from  al)ove  and  the  ^"''  =»'  ^he  same  time  make  a  pemanent  and  substantial 

current  measured  by  a  voltmeter  in  series  with  the  j"l'.  a  concrete  cap  was  installed, 

followino-  results:  Three  classes  of  foundations  were  designed. 

First,  consisting  of  one  pile  at  each  corner  for  a 

200,000  vous 004  to  .005  amperes  5Q  ft    ^o^^,^^.     Second,  consisting  of  two  piles  at  each 

224,000    volts Oil  r               iii./r                                11-1                 .•              r 

215,000  volts 012  corner  tor  a   112jlA    ft.  tower  and  third,  consisting  of 

three  piles  per  corner  for  13/3^  ft.  tower.    A  fifty  foot 

Three  elements  in  series  with  a  heavy  si)ray  which  tower  supports  the  lower  conductor  50  ft.  above  the 

gave  a  precipitation  of  Ij/'  m.  in  5  minutes  measured  j^round  and  is  75/,   ft.  to  the  a])cx,  the  apexes  of  the 

by   a   rain   gauge   showed   a   current   varying   from    .5  iw/.  and  the  137><   ft.  towers  arc  similarly  25/   ft. 

milianipercs  to  9  miliamperes,  while  the  applied  voltage  iiijTher  than  the  lower  conductor. 

was  rai.sed  from  100,000  volts  to  162,000  volts.     With  '"^   ^hc    standard    foundation    consists    of    one     pile 

additional  sprays,  so  that  there  were  two  from  above  ,i,-ivcn  at  each  corner,  the  earth  dug  out  after  driving. 

an<l   one   from   below,   the   current    reached     12    mili-  the  pile  cut  off  at  mean  low  water  line.     Two  1/  in. 

amperes  and  the  voltage  dropped  to  40,000  volts.  ancJior  bolts,  6  ft.  6  in.  long  are  attached  to  the  pile 

On  the  line  the  insulators  are  hung  from  a  trunnion  with  J.s  in.  lag  screws  and  the  pile  ard  bolts  covered 

bolted  to  the  end  of  the  tower  crossarm  and  support  with   a  cap  of  concrete.    There  are  four   %   in.   rein- 

the   copper   conductor   bj'   a   clamp   8   in.    long.     The  forcing  bars  in  the  corners  of  the  concrete  block  thus 

trunnion  on  the  end  of  the  arm  supports  a  short  steel  formed  and  5^2   in.  bars  in  the  form  of  hoops.     The 

piece   which   fits  between   the  jaws  of  the   cap.     The  block  is  3x3   ft.  at  the  bottom  and   18  in.  x  18  in.  at 

/   in.  steel  pin  of  the  insulator  completes  the  joint,  the  top  and  6  ft.  long  surrounding  2/   ft.  of  the  end 

allowing  swing  in  any  direction.    The  clamp  for  hold-  of  tlie  pile.    The  tower  is  later  installed  on  the  founda- 

ing  the  wire  consists  of  three  parts,  the  clamp  proper,  tions.     A  special  clanip  bolted  to  the  tower  legs  pro- 

the  clamp  cap  and  the  eyebolt.     There  are  four  bolts  vides  for  the  attachment  to  the  anchor  bolts, 

for  holding  the  clamp  together  and  securing  the  con-  The  other  foundations  are  constructed   similarly. 

ductor.    The  eyebolt  is  used  for  the  purpose  of  allow-  The  concrete  cap  is  of  course  larger  to  surround  the 

irg  complete  flexibility.  A  copper  sleeve  2/100  in.  thick  additional    piles.      The    concrete     caps     covering    the 

is  bent  over  the  copper  cable  to  protect  it  from  any  groups  of  two  piles  are  3x5  ft.  on  the  bottom.     The 

roughness  of  the  clamp,  and  also  to  avoid  the  possi-  piles  are  driven  so  as  to  all  lie  in  the  diagonal  of  the 

bility  of  localization  of  the  stresses  on  any  strand  of  tower, 

the  copper  conductor.  It  was  required  for  the  50  ft.  towers  that  one  pile 

The  same  insulators  are  used  for  dead  ending  as  be  driven  at  each  corner  unless  the  penetraticn  of  the 

are  used  for  supporting  the  cables.     The  line  is  dead  last  blow  of  a  2800  lb.  hammer  falling  8  feet,  shall  be 

ended  on  the  angle  towers  and  in  places  on  straight  greater  than  one  inch,  in  which  even  an  additional  pile 

line  towers.    The  insulators  in  this  case  lie  in  a  hori-  shall  be  driven  on  the  diagonal  line  of  the  base  of  the 

zontal  position  and  are  found  to  operate  as  well  in  this  tower  and  outside  the  first  pile  and  30  in.  center  to 
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center.  The  piles  re(juiied  ran  frurn  25  to  70  ft.  and 
usually  a\eraged  in  tiie  neighborhood  of  35  ft.  The 
work  was  done  with  a  pile  driver  mounted  on  skids 
and  movements  were  made  in  the  usual  manner,  as 
long  a  cable  as  possible  being  carried  forward  for  this 
moving. 


PRESERVATION   OF  POWER  TRANSMISSION 
POLES.' 

BY    W.   K.   WHE.VTON.- 

Tlie  increasing  cost  of  power  transmission  poles  in 
recent  years  and  the  high  maintenance  charges  have 
turned  the  attention  of  power  companies  to  some  pro- 
cess to  increase  the  life  of  the  poles  and  to  cut  down 
the  maintenance  charges.  The  first  cost  of  the  poles 
has  nearly  doubled  in  the  past  six  years,  and  these 
two  factors  have  been  largely  responsible  for  the  in- 
terest shown  by  operating  power  companies  in  pole 
preservation. 

In  March,  1908,  the  San  Joaquin  Light  &  Power 
Cori)oration  set  a  line  of  Western  yellow  pine  (Pinus 
ponderosaj  poles.  The  line  is  about  30  miles  long 
and  contains  approximately  600  poles.  These  poles 
were  cut  in  the  Sierras  above  Fresno  at  an  elevation 
of  about  4000  ft.,  and  were  thoroughly  seasoned  before 
treatment.  Some  of  the  poles  received  a  brush  treat- 
ment with  carbolineum  and  with  creosote,  and  the  rest 
were  treated  in  an  open  tank  with  creosote,  zinc 
chloride  and  crude  oil.  The  butt  only  was  treated. 
Western  yellow  pine  is  very  susceptible  to  a  preserva- 
tive treatment.  Some  of  the  butts  were  thoroughly  pen- 
etrated with  creosote  and  with  zinc  chloride,  the  aver- 
age penetration  (at  the  ground  line)  being  3  in.  The 
penetration  with  crude  oil  averaged  about  Ij/^  in.  The 
crude  oil  used  was  a  heavy  oil  of  asphaltum  base  sup- 
plied from  the  Kern  River  fields.  In  order  to  get  a 
comparative  life  of  the  wood  treated  and  untreated, 
stubs  of  untreated  timber  were  set  along  the  line  about 
a  mile  apart.  The  writer  inspected  this  line  in  June, 
1910,  at  which  time  it  had  been  set  for  twenty-seven 
months.  The  untreated  stubs  set  along  the  line  were 
completely  rotten.  Of  the  poles  brush-treated  with 
carbolineum  and  creosote  the  conditions  were  about 
the  same,  a  large  percentage  of  each  showing  signs 
of  decay;  27  per  cent  of  the  poles  that  had  a  brush 
treatment  with  creosote  showed  signs  of  decay,  and  29 
per  cent  of  the  poles  that  had  brush  treatment  with 
carbolineum  showed  decay,  while  45  per  cent  of  the 
l)oles  treated  with  crude  oil  were  slightly  attacked  by 
decay.  CH  the  poles  treated  with  zinc  chloride,  28  per 
cent  showed  attack  by  decay.  The  poles  treated  with 
creosote  in  the  open  tank  (over  50  per  cent  of  the 
entire  line  were  treated  in  this  way)  were  all  per- 
fectly sound  and  showed  absolutely  no  signs  of  decay. 

In  August,  1911,  two  of  the  poles  in  this  line 
which  had  received  a  brush  coating  of  creosote  fell 
over,  owing  to  decay  at  the  butt.  During  August  and 
September,  1911,  the  line  was  gone  over  and  all  of 
the  poles  which  had  had  a  brush  treatment  of  crosote 
or  carbolineum  were  so  badly  decayed  that  they  were 
strapped  to  a  creosoted  cedar  stub. 

The    above    results    speak    for    themselves.      The 

•Abstract    of    a   paper    read    at    the    annual    meeting   of    the 
Wood  Preservers"  -Association.  Chicago,  111.,  .Tan.  16-lS,  1912. 
-Tlml)er  engineer,  San  Joaquin  Light  &  Power  Company. 


\alue  of  the  experimi'iit  is  apparent  and  is  enhanced 
by  the  fact  that  the  limber  used  will  entirely  decay, 
without  treatment,  in  a  year. 

The  San  Joaquin  Light  and  Power  Corporation  is 
now  treating  Western  red  cedar  poles  at  the  butts  only 
by  the  open-tank  process.  There  is  no  necessity  for 
treating  the  top,  since  the  top  is  not  subject  to  decay. 
With  this  process  the  outer  ring  of  sap  wood  on  the 
cedar  poles  is  filled  with  creosote,  and  if  the  timber 
is  thoroughly  seasoned  before  treatment  there  is  little 
difficulty  in  accomplishing  this.  The  penetration 
varies  from  ^  in.  to  1  in.  with  an  absorption  of  from 
7  lb.  to  9  lb.  per  cubic  foot.  As  for  the  efficiency  of 
the  treatment,  treated  and  untreated  cedar  poles  have 
been  set  for  four  years.  The  creosoted  poles  are  still 
jjcrfectly  sound,  while  the  poles  set  untreated  have 
decayed  through  the  sap  wood  and  into  the  heart. 

The  question  has  been  asked  why  zinc  chloride, 
copper  sulphate  or  some  preservative  other  than  cre- 
osote has  not  been  used  to  cut  down  the  treatment 
charges.  It  was  found  that  several  poles  treated  with 
chloride  of  zinc  were,  after  the  installation  of  irriga- 
tion systems,  in  the  middle  of  irrigated  fields.  The 
zinc  was  washed  out  of  them,  and  the  poles  had  to 
be  replaced  after  a  service  of  two  j^ears.  The  saving 
in  the  cost  of  treatment  by  the  use  of  a  metallic  salt 
would  not  mean  a  saving  in  the  end  if  many  such 
replacements  took  place.  .-\  50-ft.  creosoted  pole  placed 
in  the  line  means  an  investment  of  about  $25.  The 
use  of  chloride  of  zinc  would  cut  this  cost  to  about 
$24.25,  and  the  saving  is  too  small  to  be  considered 
against  the  possibility  of  the  loss  of  the  preservative 
by  leeching  out  after  one  or  two  years. 


NEW    INCANDESCENT    LAMPS    RECENTLY 
STANDARDIZED. 

The  year  1911  marks  the  advent  of  the  drawn  wire 
filament  Mazda  lamp.  This  development,  the  most 
important  in  several  years,  has  n])cned  up  new  ])ossi- 
bilities,  both  in  the  manufacture  and  use  of  high  effi- 
ciency lamps.  Several  new  sizes  of  lamps  have  been 
added  to  the  standard  lines.  Regular  Mazda  lamps 
for  100-130  volts  are  now  to  be  had  in  the  15  and  20- 
watt  sizes  in  straight  sided  bulbs,  and  15-watt  sizes 
in  2  5/6  in.  round  bulbs.  l'"or  voltages  between  200 
and  260  a  25-watt  regular  Mazda  lamp  is  now  avail- 
able. 

A  complete  line  of  Gem  and  Mazda  lamps  for 
street  railway  service  has  just  been  brought  out.  This 
includes  35  and  54  watt  Gem  lamps  for  burning  five  in 
series  on  500  to  650  volts.  For  gauge  light  service 
Mazda  lamps  of  the  sign  type  are  now  made  in  lyi,  3y2 
and  5  watt  sizes,  so  selected  for  current  as  to  oper- 
ate in  series  with  regular  car  lamps.  The  use  of  reg- 
ular Mazda  lamps  in  street  cars  has  been  pi-oven  en- 
tirely practicable  by  numerous  service  tests  under 
various  conditions.  Most  of  the  above  lamps  are 
derived  from  regular  multiple  lamps  by  operating 
them  at  reduced  efficiency  and  power  consumption. 

To  the  train  lighting  list  has  been  added  a  10-watt 
Mazda  lamp  which  has  already  been  used  to  a  large 
extent  as  a  berth  lamp.  Among  the  regular  Gem  lamps 
is  now  listed  the  30-watt  size  in  a  Zyi-'mch.  bulb.  These 
will  supply  the  demand  for  small  incandescent  lamps 
of  about  8  or  10  c.p.  or  replace  the  similar  carbon  lamp. 
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WATER    CONSUMPTION     FROM     INDICATOR 

CARD.' 

BY    HOBKltT    Sinr.,KY. 

To  obtain  tlie  actual  water  consumption  used  in 
an  engine  cylinder  is  a  performance  of  utmost  import- 
ance in  the  practice  of  steam  engineering.  There  are 
many  ways  of  computing  the  water  consumption  with 
a  more  or  less  degree  of  accuracy.  .\  rough  and  read)' 
method  is  to  observe  the  pressure  at  which  the  steam 
enters  the  cylinder,  in  other  words  observe  the  boiler 
pressure  and  measure  the  point  of  cut-ofF  of  the  steam 
in  the  cylinder.  By  reference  to  steam  tables  we  can 
fmd  at  once  the  weight  of  one  cu.  ft.  of  steam  at  the 
particular  pressure  under  which  the  cylinder  is  oper- 
ating. Now  by  computing  the  volume  of  steam  enter- 
ing the  cylinder  up  to  the  point  of  cut-ofF  and  then 
multiplying  this  volume  in  cu.  ft.  by  the  weight  of 
each  cu.  ft.  of  steam,  which  constant  we  have  already 
taken  from  the  steam  tables,  we  can  arrive  at  an  ap- 
proximate value  for  the  steam  consumption  per  stroke. 
If  next  we  multiply  by  the  number  of  strokes  taking 
place  per  hour  we  are  at  once  enabled  to  compute 
the  entire  steam  consumption  per  hour  in  the  opera- 
tion of  our  engine. 

In  a  word  if  N  represents  the  number  of  strokes 
l)er  minute  (in  a  double  acting  engine  this  is  twice 
the  number  of  revolutions  per  minute),  1  is  the  dis- 
tance in  feet  from  the  beginning  of  the  stroke  at 
which  the  point  of  cut-oflf  takes  place,  a  the  area  of 
the  cylinder  bore  in  sq.  ft.  and  w  the  weight  of  one 
cu.  ft.  of  steam  at  boiler  pressure,  we  have  that  the 
total  water  consumption  per  hour  is 

\V  =  60walN (1) 

As  an  example  let  us  take  the  same  engine  used  in 
computing  the  horsepower  in  the  last  lecture.  It 
will  be  recalled  that  this  engine  operates  at  120  r.p.m.. 
its  cylinder  bore  is  18  in.,  the  point  of  cut-otT  6  in. 
from  beginning  of  the  stroke,  and  the  boiler  pressure 
SO  lb.  gauge. 

Since  80  lb.  gauge  is  94.7  lb.  abs.  I  look  in  my 

steam  tables  under  94.7  and  find  w  =  0.2147.     Hence 

we  have 

W  =  GO  w  a  1  N 

6 
=  60  X  .2147  X  (.7854  X  1.5=)  x  —  X  (2  X  120)  =4175  lb. 

12 

It  is  interesting  to  note  in  passing  that  our  en- 
gine in  question  for  its  particular  ty])c  has  a  reast)n- 
able  economy,  for  since  we  have  formerly  found  it 
capable  of  developing  17.=i.S  h.p.,  the  water  consumj)- 

4175 

tion  per  horsepower  is,  then  ^=  23.75  lb. 

175.8 

The  Buckeye  Engine  Company  has  prepared  in 
their  catalog  an  interesting  table  on  the  basis  of  pres- 
sures that   result  in   practice   with   a  constant   boiler- 
.  pressure  of  80  lb.  and  different  points  of  cut-off  with 
Buckeye  engines  and  others  of  similar  clearance. 

It  will  be  seen  that  while  the  best  indicated  econ- 
omy is  when  the  cut-off  is  about  at  0.15  or  0.20  of 
the  stroke,  giving  about  30  lb.   mean  effective  pres- 

■This  paper  comprises  the  Nineteenth  Lecture  of  the  .series 
appearing  in  these  columns  entitled  "Primer  of  -Applied  Ther- 
modynamics." 


sure  and  a  terminal  3  or  4  lb.  above  atmosphere,  when 
we  come  to  add  the  percentages  due  to  a  constant 
amount  of  unindicated  loss,  as  per  sixth  column, 
alxive,  the  most  economical  point  of  cut-off  is  found 


Mean 

Total 

Indicated 

Cut-off 

Effective 

Terminal 

Rate.  lbs. 

Product 

Part  of 
Strolce. 

Pressure, 
lbs.  pet 
sq.  in. 

Pressure, 
lbs.  per 
sq.  m. 

Water  per 

I.H.P.  per 

hour. 

of  Cols. 
1  and  6. 

.\cflRate. 

%L03S. 

0.10 

18 

II 

20 

32 

58 

5.8 

0.15 

27 

15 

19 

27 

41 

6.15 

0.20 

35 

20 

19 

25 

31.5 

6.3 

0.25 

42 

25 

20 

25 

25 

6.25 

0.30 

48 

30 

20 

24 

21.8 

6.54 

0.35 

53 

35 

21 

25 

19 

6  65 

0.40 

57 

38 

22 

26 

16.7 

6.68 

0.45 

61 

43 

23 

27 

15 

6.75 

0.50 

64 

48 

24 

27 

13.6 

6.8 

Theoretical  Compared  With  Actual  Water-Consumption. 

to  be  about  0.30  of  the  stroke,  giving  48  lb.  mean 
effective  pressure,  and  30  lb.  terminal  pressure.  This 
showing  agrees  substantially  with  modern  experi- 
ence  under  automatic   cut-oft'   regulation. 

.\s  the  hot  steam  enters  the  cylinder  which  has 
just  been  cooled  by  the  outgoing  exhaust  steam  a 
portion  of  this  incoming  steam  is  condensed  into  water, 
consequently  we  are  unable  to  get  an  exact  valuation 
for  this  steam  by  the  method  just  outlined.  After 
the  steam  has  been  cut  off  from  entering  the  cylinder 
we  have  previously  found  that  it  expands,  following 
very  closely  the  isothermal  law  of  expansion.  Toward 
the  end  of  the  stroke  the  pressure,  having  been  reduced 
by  the  expansion  of  the  steam  permits  the  water, 
which  condensed  at  the  earlier  part  of  the  stroke,  to 
rc-evaporate  into  steam,  hence  about  2/3  down  along 
the  line  of  expansion  we  will  arrive  at  a  point  which 
in  all  probability  represents  the  condition  we  are  look- 
ing for,  namely,  uniformity. 

Looking  now  at  Fig.  1,  let  us  follow  with  our  eye 
down  along  the  expansion  line  from  the  point  B  to  a 
point  P  which  is  about  the  proper  place  on  the  ex- 


pansion line  from  which  to  make  our  water  consump- 
tion computation.  Having  previously  drawn  the  abso- 
hite  xcro  line  O  M  on  the  indicator  card,  at  the  point 
P  we  now  let  fall  a  perpendicular  P  C  to  the  line  O  M. 
Since  our  indicator  card  is  drawn  to  a  definite  scale 
we  now  read  off  our  scale  the  pressure  P  C.  Let  us 
call  this  pressure  p.  We  next  scale  off  the  distance 
FC  in  proportion  to  the  total  stroke  F  M  and  we 
have  at  once  the  distance  out  from  the  beginning  of 
our   stroke  at   which  our  point   P   is  located.     It  is 
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evident  now  if  we  multiply  the  \oUnne  of  the  steam 
enclosed  at  this  point  by  the  weight  in  lb.  per  en. 
ft.  we  can  determine  the  steam  supply  per  stroke. 

If  a  is  the  area  of  the  cylinder  bore  in  sq.  ft., 
1)  is  the  distance  in  feet  that  the  point  P  is  located 
from  the  beginning  of  the  stroke  and  c  is  the  clear- 
ance in  feet,  then  the  cubical  contents  of  the  entrapped 
steam  is  a  (b  -f-  c)  cu.  ft.  If  now  this  steam  weighs 
w  lb.  per  cu.  ft.,  the  total  weight  of  steam  is 
wa  (b  -)-  c). 

All  of  this  steam  however  is  not  entirely  utilized 
per  stroke  for  a  certain  portion  of  it  is  still  in  the 
C3"linder  at  the  point  of  compression.  If  x  is  the 
distance  in  feet  that  the  point  of  compression  is  located 
from  the  beginning  of  the  forward  stroke,  c  is  the 
clearance  in  ft.  and  V"  the  back  pressure  in  the  cylin- 
der and  wi  the  weight  of  a  cu.  ft.  of  the  steam,  then 
wi  a  (x -|- c)  is  the  weight  of  steam  cooped  up  in  the 
cylinder  at  the  end  of  the  stroke. 

In  order  now  to  compute  the  net  amount  of  steam 
utilized  in  each  stroke  in  the  cylinder  we  should  take 
the  difference  between  these  two  cjuantities  or 

Net  steam  consumi)tion  per  stroke  =  wa  (c  -f-  1> ' 
—  wi  a  (c  -j-  x). 

Since  there  are  N  strokes  per  minute  or  60X 
strokes  per  hour  the  total  consumption  of  steam  ]ier 
hour  in  pounds  is 

W  =  60N  [wa  (c  +  b)  —  w,  a(c  +  x)] 
=  60  N  a  [  w  (c  -f  b)  —  w,  (c  +  x)  ] 

Returning  again  to  our  former  example,  let  us 
compute  the  water  consumption  per  horsepower  per 
hour  by  this  more  exact  method.  Fig.  1  represent^ 
an  indicator  card  for  this  engine  which  in  addition 
to  the  constants  above  listed,  it  will  be  recalled,  has 
a  clearance  of  1/10  stroke,  the  stroke  being  24  in. 
The  point  of  compression  takes  place  20  in.  from 
the  beginning  of  the  return  stroke,  and  the  back  pres- 
sure is  1.3  lb.  gauge. 

I'^rom  the  card  as  shown  we  scale  off  ]>  and  find 
it  to  be  4.^.5  lb.  abs.,  and  also  b  is  found  to  scale  13.04 
in.  By  reference  to  steam  tables  w  is  then  found 
to  be  0.1076  lb.  per  cu.  ft.  and  wi,  corresponding  to  a 
pressure  of  1.3  -j-  14.7  or  16  lb.  abs.  is  0.0404  lb.  per 
cu.  ft. 

Hence  substituting  in  our  formula,  we  have 
W  =  60Na  [  w  (c  +  b)  —  w,  ((c  +  x)  ] 
.7854  X  18= 

=  GO  X  (2  X  120)  X  ( )  X 

144 
2.4  -I-  15.04  2.4  +  4 

[0.1076   ( )_  0.0404   ( )) 

12  12 

=  26960   [  0.:5G3  — 0.0215] 
=  26900  X  0.1348  =  3634  lb.  per  hour. 
Hence    water    consumjjtion    per    indicated    horse- 
power ])er  hour  is 

3G34 
=  20.65  lb. 

175.8 

In  performing  a  test  to  determine  the  water  con- 
sumption per  hour  by  actual  measurement  it  is  often 
found  that  leakage  occurs  in  the  circulating  water  sys- 
tem and  consequently  the  test  is  inaccurate.  There  arc 
various  methods  used  in  practice  to  check  up  the  results 
of  tests  in  order  to  see  if  any  leakage  has  taken  place. 
In  those  plants  operating  by  means  of  a  surface  con- 
denser, that  is.  one  in  which  the  circulating  water  and 


condensing  steam  do  not  mingle,  a  test  known  as  the 
siher  nitrate  test  is  found  \ery  satisfactory  in  order 
to  determine  whether  leakage  has  taken  place  or  not. 
Years  ago  the  chemist  found  that  if  silver  nitrate 
is  mixed  with  water  having  only  a  very  slight  amount 
of  salt  in  solution  a  white  precipitate  is  formed.  Hence 
in  those  plants  which  utilize  sea-water  for  their  cir- 
culating water  this  quantitive  test  is  of  much  import- 
ance. Chemically  S])eaking  the  reaction  which  takes 
place  when  silver  nitrate  is  poured  into  water  con- 
taining salt   in   solution   is 

Ag  NO3  +  Na  CT  =  Ag  CT  +  Na  NO. 

If  we  are  able  to  measure  exactly  the  amount  of 
leakage  which  has  taken  i^lace  we  can  then  make  a 
proper  correction  for  our  total  water  consumj^tion. 
To  this  end  engineers  have  found  it  j)ractical  at  times 
to  pass  the  circulating  water  through  the  j)ipes  and 
maintain  the  same  vacuum  in  the  condenser  that  is 
maintained  when  the  engine  is  in  operation.  If  now 
the  water  coming  through  is  carefully  weighed,  and 
the  test  covers  a  i)eriod  of  three  or  four  hours,  a  i)roi)er 
determination  of  the  leakage  can  be  made.  It  is 
needless  to  say  that  any  appreciable  leakage  should 
be  determined  and  stoi)ped  before  a  test  is  made. 
Careful  tryouts  shmdtl  Ije  made  previous  to  the  run- 
ning of  the  test  and  after  its  completion,  to  assure 
against  leakage. 

In  the  case  of  reciprocating  engines  operating  by 
a  throttling  governor,  that  is  one  in  which  the  point 
of  cut-off  remains  constant,  we  now  propose  to  show 
that,  when  the  water  consumption  is  plotted  as  ordi- 
nates  and  the  jiower  development  as  abscissas,  a 
straight  line  is  the  result. 

We  have  previously  found  that  the  fowvard  pres- 

1  + loge  r 

sure  in  the   steam   engine   is  equal   to  pi  ( ) 

r 
in  which  ])■  is  the  boiler  pressure  and  r  the  ratio  of 
exi)ansion  of  steam  in  the  cylinder.  If  now  n  is 
the  number  of  revolutions  per  minute  and  \'  the 
cubical  contents  of  the  steam  cylinder,  the  total  vol- 
ume of  steam  consumed  per  hour  is  evidently  120  (nV). 
Let  us  assume  that  the  expansion  in  the  cylinder  is 
isothermal.  L'nder  these  conditions  we  have  [irevi- 
ously  seen  that  ])i  \i  ^  k.  in  which  v.  is  tlie  initial 
volume  of  the  steam  and  k  is  a  constant.  Hence  if 
we  let  \V  equal  the  weight  of  steam  consumetl  ])cr 
hour  we  now  see  that 


^\• 


120  fnV 


Vi 


120  (nV  p.) 


when  considering  the 


thrcittling  governor,  and  since  the  point  of  cut-off  is  a 
constant,  all  of  the  factors  in  the  above  expression  are 
constant  exce])t  pi.  Hence  if  z  is  a  constant  we  have 
^^'  =  zp.. 

l+lo,gor 
Since  the  forward  pressure  is  equal  to  pi  ( ) 


it  is  then  evident  that  pi  =  c])!  or  ^^^  = 


zpf 


We 


have  previously  found  that  the  mean  effective  pres- 
sure acting  upon  the  cylinder  head  is  equal  to 
the      forward      pressure      less      the      back      pressure, 
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or 


M.E.P.  =  (pf  —  p")  : .  -.  W  =  —  (M.E.P.  +  p'  i. 


In  the  study  of  analytic  geometry  we  have 
seen  that  a  straight  line  is  represented  by  the 
f(«rmula  y  ^  mx  +  b.  Comparing  this  e(|natinn 
with  the  one  above  we  see  at  a  glance  that  the 
water  consumption  is  represented  by  a  straight 
line  when  plotted  to  scale.  It  will  be  remembered, 
h(nvcver,  that  we  have  assumed  isothermal  e.\pansion 
for  the  steam  engine  cylinder.  As  a  matter  of  fact,  to 
be  absolutely  accurate  this  line  inclines  slightly  up- 
ward when  plotted. 

Hence  when  a  test  for  water  consumption  has 
been  made  on  the  steam  engine,  if  the  same  does  not 
plot  very  approximately  into  a  straight  line  we  know 
at  a  glance  that  some  error  must  have  been  made  in 
the  test  and  most  frequently  the  error  is  that  of  leak- 
age from  the  circulating  water. 

Although  the  above  is  only  true  in  the  case  of  a 
throttling  steam  engine,  in  the  case  of  a  turbine 
whether  is  be  governed  by  throttling  or  otherwise 
this  curve  of  water  consumption  is  a  straight  line 
and   is   known   as  the   Wilian's   law. 

Thermotwisters. 

1.  The  indicator  card  given  bolow  is  that  of  a  simple 
engine  of  12  inch  stroke,  12  inch  piston  diameter,  1 'i  inch 
piston  rod  diameter  and  235  revs,  per  miii.     The  scale  of  the 


Problem   in   Water  Mcasuremonl. 

highest  pressure  point  shown  on  the  card  is  80  lb.  gauge. 
What  is  the  indicated  water  consumption  per  hour,  without 
uiaking  allowance  for  piston  rod  diameter. 

2.     Compute  the  indicated   water  consumption   per   hour, 
making  full  allowance  for  piston  rod  displacement. 


HYDROELECTRIC    ENTERPRISE    IN    PERU. 

Arequipa  is  the  second  city  in  size  and  in  com- 
mercial importance  in  Peru.  It  has  40,000  population, 
and  is  in  the  interior  four  hours  by  rail  from  the  busy 
]iort  of  Mollendo.  The  hydroelectric  power  station  of 
the  Sociedad  Electrica  de  Arequipa  (Ltda.)  has  four 
Voith  turbines  coupled  direct  to  Siemens-Schuckert 
W'erke  generators.  The  com])any  is  capitalized  at 
$300,000,  on  which  10  per  cent  annual  dividends  have 
been  ])aid  from  the  beginning,  (iross  earnings  have 
climbed  from  S2.W0  a  uKmth  in  V)OS  to  $7300  a  month 
in  1911.  while  operating  expenses  since  the  present 
plant  was  installed  have  slowly  but  steadily  been  re- 
duced. 


WHEN    DOES   IT   PAY   TO   DEVELOP   WATER 
POWER?' 

BY    J.    R.    THOMPSON. 

In  a  diversified  country,  such  as  the  Xorthwest, 
to  give  any  fast  and  set  rule  for  a  subject  like  this 
would  be  impossible.  The  ptirpose  of  this  paper  is 
to  deal  solely  with  the  power  house  end  of  elec- 
tric power  generation,  and  to  show  one  of  the  prime 
reasons  why  many  developments  have  not  been  made 
and  why  in  many  cases  it  has  rendered  the  installation 
of  a  steam  generating  plant  imjierative.  While  these 
develojiments  of  course,  are  dependent  upon  the  market 
for  the  gross  income,  their  annual  increase  to  some  ex- 
tent may  be  influencecd  by  expectations.  "Expecta- 
tions" I  shall  take  up  later,  but  for  the  present  they 
shall  be  considered  as  parts  of  the  proposed  assets 
which  affect  the  gross  income  and  are  to  be  carefully 
considered  and  in  most  cases  seriously  avoided. 

In  the  States  of  Oregon.  A\'ashington  and  Idaho 
there  are  innumerable  hydraulic  developments,  w-hich 
total  several  million  horsepower,  the  exact  amount 
I  do  not  profess  to  know  with  any  degree  of  accuracy. 
Numerous  estimates  have  been  made  of  from  3  to  S 
million  horsepower  and  by  this  is  meant  power  that 
can  be  developed  for  each  hour  in  each  day  and  every 
dav  in  the  year.  In  the  same  territory  there  are  gen- 
erated by  Avater  power  and  steam  plants  together,  ap- 
proximately 250.000  kw.  at  the  present  time.  One-half 
to  two-thirds  of  this  is  generated  by  water  power,  the 
balance  bv  steam.  .Also  in  the  distributing  territory, 
which  mav  be  classified  as  Portland,  Seattle  and 
Tacoma.  and  Spokane,  two-thirds  of  this  total  is 
either  generated  or  distributed  in  the  cities  or  the 
adjacent  territory. 

The  present  yearly  increase  in  demand  for  elec- 
tric power  is  between  20  and  30  per  cent  in  all  vig- 
orous and  growing  sections  of  the  Northwest.  This 
means  a  required  development  yearly  of  from  50,000 
to  SO.OOO  kw.  to  supply  this  growing  demand  for  elec- 
tric power  and  while  it  constitutes  but  a  small  per 
centaije  of  the  total  of  possible  developments,  it  rep- 
resents a  very  heavy  growth  and  points  to  great  pos- 
sibilities for  future  hydroelectric  development. 

The  type  of  developments  vary  throughout  the 
wide  ransre  of  hvdraidic  possibilities,  from  very  low 
heads  to  extremely  high  ones,  that  is  froin  10  to  1500 
foot  hydraulic  heads.  The  topographical,  climatic  and 
hydraulic  conditions  where  these  developments  are 
possible,  vary  as  greatly  as  their  hydraulic  heads.  So 
that  which  mav  hold  good  in  one  place,  50  or  100 
miles  awav  would  not  apply  at  all.  The  run-off  of 
various  streams,  due  to  diversified  topographical  and 
climatic  conditions,  has  a  serious  effect  on  the  amoimt 
or  sale  of  power  bv  reason  of  its  effect  on  the  aniomil 
of  settlement  of  the  country  and  the  consequent  de- 
mand for  electric  power. 

The  cost  of  power  plant  development,  dependent 
on  these  various  conditions  which  I  have  enumerated, 
has  a  very  wide  variation  from  perhaps  $50.00  per 
kw.  to  $250  per  kw.  of  installed  capacity  of  nlants. 
Thi<  is  also  governed  to  some  extent  by  the  size  of 
manv  of  the  pniposcd  developments,  the  range  of 
which  may  be  said  to  vary  from  100  kw.  to  40.000  kw. 

n^aper  presented  before  Portland  Section  A.  I.  E.  E.,  .Tan. 
16,    ]fll2. 
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In  connection  with  the  market  or  gross  income  of 
the  plant,  the  cost  of  operation  is  a  matter  of  utmost 
importance.  The  fixed  charges  on  most  plants  would 
be  something  like  this:  Interest  6  per  cent,  depre- 
ciation 7  per  cent,  taxes  2  per  cent,  total  15  per  cent 
on  the  investment.  To  this  must  be  added  the  admin- 
istration cost  of  $1.00  to  $3.00  per  kw.  and  the  labor 
cost  of  $1.50  to  $12.00  per  kw.  of  installed  capacity. 
This  variation  in  the  labor  cost  may  seem  large,  but 
is  altogether  dependent  on  the  size  of  the  plant  as 
well  as  conditions  of  operation.  I  have  known  some 
small  plants,  where  the  power  house  labor  charge  was 
equal  to  the  latter  figure,  or  $12  per  annum  per  kw., 
that  were  profitable  and  paying  dividends.  The  fixed 
and  operating  charges  I  do  not  intend  to  carry  beyond 
the  point  of  delivery  of  the  power  to  the  substations, 
as  from  here  the  unit  cost  has  a  greater  variation 
with  each  center  of  distribution  and  the  method  thereof. 
In  addition  to  the  investment  and  labor  charges,  there 
is  an  efficiency  charge  dependent  on  the  methods  of 
distribution,  the  conversion  of  the  generated  power 
to  other  kinds  of  current  and  the  losses  in  distribution. 

It  is  not  my  intention  to  discuss  rates  in  this 
paper,  as  there  are  a  multitude  of  difTerent  ones,  buc 
the  question  of  interest  to  the  investor  is,  what  will 
the  gross  income  be  for  the  power  house,  both  in  the 
sum  total  per  kw.  of  actual  peak  load  and  in  the  ulti- 
mate generating  capacity  of  the  power  plant.  This 
is  foremost  in  the  mind  of  the  engineer  in  the  investi- 
gation of  proposed  hydraulic  development,  and  is 
the  fact  to  be  determined  before  any  development  can 
lie  started.  Suppose  we  have  arrived  at  the  point  with 
a  development  where  the  question  of  flow,  dam,  intake, 
flume  and  pressure  pipes,  power  house  and  transmis- 
sion are  all  I)ehind  us,  and  the  question  of  market,  an- 
nual growth  and  expectations  arc  the  matters  to  be 
determined.  As  a  matter  of  argument  T  have  taken 
the  cost  of  development  at  SlOO  per  kw.  of  power 
house  installation  to  include  transmission  to  the  sub- 
stations. In  most  developments,  of  this  $100.00, 
$60.00  to  $70.00  per  kw.  must  be  expended  no  matter 
what  per  cent  of  the  possible  power  is  generated.  In 
contrast  to  this  is  the  steam  plant  which  can  be  and 
usually  is  built  in  sections,  and  even  if  the  entire  power 
house  for  the  ultimate  capacity  of  the  plant  is  built,  an 
expenditure  of  $20  per  kw.  of  the  ultimate  capacity  of 
the  plant  would  be  excessive.  This  would  also  include 
the  real  estate  investment  for  the  plant.  As  a  matter 
of  fact,  steam  plants  are  built  in  sections,  and  the  capi- 
tal invested  is  only  expended  as  an  increase  in  plant 
is  needed.  I  do  not  wish  to  be  considered  as  an  ad- 
vocate for  steam  development  by  this,  but  what  I  wish 
to  show  is  that  in  many  hydraulic  developments,  until 
a  market  is  found  for  a  large  per  cent  of  the  power 
that  can  be  generated,  there  is  liable  to  be  a  large  fixed 
operating  charge  against  that  for  which  the  plant 
has  a  market,  and  which  in  many  cases  the  gross  in- 
come from  the  market  is  not  capable  of  meeting.  As 
an  example  in  a  development  of  say  10,000  kw.  having 
a  market  for  2500  kw.,  the  total  installation  expense 
fnr  this  plant  would  be  one  million  dollars,  and  for  the 
2500  kw.  at  least  $700,000  would  have  to  be  expended. 
Ill  $280.00  per  kw.  for  which  the  plant  has  a  market. 
The  fixed  charge  of  this  would  amount  to  $42  per 
annum   per  kw.,  and  the    administration    and    labor 


charge  at  least  $4  per  kw.  per  annum,  or  a  total  of 
$46.00  per  kw.  per  annum.  If  on  the  other  hand  there 
is  a  market  for  the  total  10,000  kw.  the  fixed  charge 
would  become  $15.00  per  kw.  per  annum,  and  the  ad- 
ministration and  labor  charge  would  be  $2.50  per 
annum  per  kw.  or  a  total  of  $17.50  per  kw.  per  annum. 
It  is  clearly  seen  by  these  figures  that  the  gross 
income  from  your  market  must  be  large  enough  to 
cover  the  first  case  in  order  to  render  it  profitable  to 
develop  the  power,  and  when  the  full  capacity  of  the 
plant  is  reached,  the  investment  should  be  a  \ery 
profitable  one.  I  do  not  wish  this  cost  of  generation  "o 
be  considered  as  applicable  to  any  power  ])Iant.  but  it 
is  a  general  average  case.  The  above  case  cited  is  one 
of  the  most  general  which  the  engineer  meets  in  his 
investigation  of  hydraulic  development  in  the  Northr 
west. 

I  have  spoken  of  the  market  annual  increase  and 
expectations.  Perhaps  in  this  I  have  coined  a  new 
V  ord.  or  at  least  a  new  use  for  one.  Usually  in  inanv 
of  the  proposed  developments  which  the  engineer  has 
to  investigate,  the  market  is  short  and  after  the  annual 
growth  is  undergone,  the  promoters  bring  forth  what  I 
term  "expectations."  Nearly  all  of  these  some  day 
will  be  tangible  assets  in  the  gross  income  of  power 
companies,  and  they  include  such  things  as  furnishing 
power  for  railroads,  from  transcontinental  lines  to 
branch  systems;  irrigation  and  drainage  systems; 
heating;  logging;  the  manufacture  of  iron  and  steel; 
pulp  mills;  the  manufacture  of  ice;  and  many  other 
applications,  which  could  not  be  considered  immedi- 
ately unless  the  expectations  were  to  be  financed  by 
the  same  people  who  develop  the  power  and  thereby 
find  their  own  market.  ^ 

The  consolidation  of  many  small  plants  will  ad- 
vance and  aid  in  the  development  of  hydroelectric 
power  thereby  making  it  possible  to  show  economy 
by  the  operation  of  single  power  stations.  The  annual 
increase  in  the  power  demand  of  such  consolidations 
will  be  in  many  cases  met  by  the  entire  output  of  some 
one  of  the  power  developments.  In  other  cases  it 
will  be  possible  to  carry  a  slight  loss  for  a  year  or 
two  until  a  demand  for  the  full  power  capacity  is  se- 
cured. 


INTERURBAN     ELECTRIC     RAILWAY     MILE- 
AGE IN  CALIFORNIA. 

Figures  compiled  in  the  offices  of  Chief  Engineer 
Thompson  of  the  State  Railway  Commission  show  the 
mileage  nf  the  interurban  railways  in  California  now  to 
be  1732.99.  Electric  roads  operating  only  within  the 
limits  of  various  municipalities  are  not  included  in 
the  figures.  Of  the  1732.99  miles  of  interurban  roads 
1082.95  are  on  the  main  line;  465.01,  second  track,  and 
175.03.  sidings.  The  1910  total  was  1432.94,  1911  thus 
having  gained  250.05  miles.  The  largest  roads  and 
their  main-line  mileage  are  as  follows:  Central  Cali- 
fornia, 55.29;  East  Shore  and  Suburban,  17.15;  North- 
ern Electric,  108.81 :  Oakland  and  Antioch,  14.50;  Oak- 
land Traction.  101.47:  Pacific  Electric,  106.50;  Pacific 
Electric,  leased,  450.89;  Petaluma  and  Santa  Rosa, 
31.60;  Peninsula  Railway,  41.85;  San  Francisco  and 
Napa  Valley,  33.84. 
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AN  IMPORTANT  LAW. 

X'umerous  inquiries  have  come  into  the  editorial 
department  of  the  Journal  of  late  relative  to  the  inter- 
Ijretation  of  Chapter  499  of  the  statutes  of  California 
for  1911.  This  enactment  was  approved  April  22,  1911, 
and  is  an  act  regulating  the  placing,  erection,  use  and 
maintenance  of  electric  poles,  wires,  cables  and  appli- 
ances, and  providing  the  punishment  for  the  violation 
thereof. 

Section  1.  No  commission,  olficer,  agent  or  employee  of 
tlie  State  of  California,  or  of  any  city  and  county  or  city  or 
county  or  otlier  political  subdivision  thereof,  and  no  other 
person,  firm,  or  corporation  shall 

(a)  Run,  place,  erect  or  maintain  any  wire  or  cable  used 
to  conduct  or  carry  electricity,  on  any  pole,  or  any  crossarm, 
bracket  or  other  appliance  attached  to  such  pole,  within  a 
distance  of  thirteen  (13)  inches  from  the  center  line  of  said 
pole;  provided,  that  the  foregoing  provisions  of  this  paragraph 
(a)  shall  be  held  not  to  apply  to  telephone,  telegraph  or  other 
"signal"  wires  or  cables  which  are  attached  to  a  pole  to  which 
is  attached  no  wire  or  cable  other  than  telephone,  telegraph 
or  other  'signar'  wire  or  cable,  except  within  the  corporate 
limits  of  any  city  or  town  which  shall  have  been  incorporated 
as  a  municipality,  nor  shall  the  foregoing  provisions  be  held 
to  apply  to  such  wires  or  cables  in  cases  where  the  same  are 
run  from  underground  and  placed  vertically  on  poles,  nor 
to  "bridle"  or  "jumper"  wires  on  any  pole  which  are  attached 
to  telephone,  telegraph  or  other  "signal"  wires  on  the  same 
pole,  nor  to  any  "aerial"  cable,  as  between  such  cable  and  any 
pole  on  which  it  originates  or  terminates,  nor  to  wires  run 
from  "lead"  wires  to  arc  lamps  or  to  transformers  placed  upon 
poles,  nor  to  any  wire  or  cable  where  the  same  is  attached 
to  the  top  of  a  pole,  as  between  it  and  the  said  pole,  nor  to 
any  "aerial"  cable  containing  telephone,  telegraph  or  other 
"signal"  wires  where  the  same  is  attached  to  a  pole  on  which 
no  other  wires  or  cables  than  wires  continuing  from  said  cable 
are  maintained,  provided,  that  electric  light  or  power  wires 
or  cables  are  in  no  case  maintained  on  the  same  side  of  the 
street  or  highway  on  which  said  "aerial"  cable  is  placed. 

(b)  Run.  place,  erect  or  maintain  in  the  vicinity  of  any 
pole  (and  unattached  thereto)  within  the  distance  of  thirteen 
(13)  inches  from  the  center  line  of  said  pole,  any  wire  or 
cable  used  to  conduct  or  carry  electricity,  or  place,  erect  or 
maintain  any  pole  (to  which  is  attached  any  wire  or  cable 
used  to  conduct  or  carry  electricity)  within  the  distance  of 
thirteen  (13)  inches  (measured  from  the  center  of  such  pole) 
from  any  wire  or  cable  used  to  conduct  or  carry  electricity; 
provided,  that  as  between  any  wire  or  cable  and  any  pole,  as 
in  this  paragraph  (b)  named,  only  the  wire,  cable  or  pole  last 
in  point  of  time  run,  placed  or  erected,  shall  be  held  to  be 
run,  placed,  erected  or  maintained  in  violation  of  the  pro- 
visions of  this  paragraph;  and  further  provided,  that  the 
provisions  of  this  paragraph  (b)  shall  not  be  held  to  apply  to 
telephone,  telegraph  or  other  "signal"  wires  or  cables  on  poles 
to  which  are  attached  no  other  wires,  as  between  such  wires 
and  poles  to  which  are  attached  no  other  wires  or  cables  than 
telephone,  telegraph  or  other  "signal"  wires,  provided  such 
wires,  cables  and  poles  are  not  within  the  corporate  limits  of 
any  town  or  city  which  shall  have  been  incorporated  as  a 
municipality. 

(c)  Run,  place,  erect  or  maintain,  above  ground,  within 
the  distance  of  four  (4)  feet  from  any  wire  or  cable  conduct- 
ing or  carrying  less  than  six  hundred  volts  of  electricity,  any 
wire  or  cable  which  shall  conduct  or  carry  at  any  one  time 
more  tlian  six  himdred  volts  of  electricity,  or  rim,  place,  erect 
or  maintain  within  the  distance  of  four  (4)  feet  from  any  wire 
or  cable  which  shall  conduct  or  carry  at  any  one  time  more 
than  six  hundred  volts  of  electricity  any  wire  or  cable  con- 
ducting or  carrying  less  than  six  hundred  volts  of  electricity; 
provided,  tliat  the  foregoing  provisions  of  this  paragraph  (c) 


shall  be  held  not  to  apply  to  any  wires  or  cables  attached  to 
a  transformer,  within  a  distance  of  four  (4)  feet,  (measured 
along  the  line  of  said  wire  or  cable)  from  the  point  where  such 
wire  or  cable  is  attached  to  such  transformer,  nor  to  wires  or 
cables  within  buildings  or  other  structures,  nor  to  wires  or 
cables  where  the  same  are  run  from  underground  and  placed 
vertically  on  poles,  nor  to  any  "lead"  wires  or  cables  between 
the  point  where  the  same  are  made  to  leave  any  pole  for  the 
purpose  of  entering  any  building  or  other  structure,  and  the 
point  at  which  they  are  made  to  enter  such  building  or  struc- 
ture, and  provided  further,  that  as  between  any  two  wires  or 
cables,  or  any  wire  or  any  cable  run,  placed,  erected  or  main- 
tained in  violation  of  the  provisions  of  this  paragraph  (c), 
only  the  wire  or  cable  last  in  point  of  time  run,  placed  or 
erected  shall  be  held  to  be  run,  placed,  erected  or  nuiintained 
thus  in  violation  of  said  provision,  and  further  provided,  that 
where  no  more  than  one  crossarm  is  maintained  on  a  pole,  all 
the  wires  or  cables  conducting  or  carrying  at  any  one  time 
more  than  six  hundred  volts  of  electricity  shall  be  placed  on 
the  crossarm  on  one  side  of  the  pole,  and  all  the  wires  or 
cables  conducting  or  carrying  less  than  six  hundred  volts  of 
electricity  shall  be  placed  on  the  crossarm  on  the  other  side  of 
the  pole,  and  further  provided,  that  the  space  between  any 
wire  or  cable  carrying  or  conducting  at  any  one  time  more 
than  six  hundred  volts  of  electricity  and  any  wire  or  cable 
carrying  less  than  said  voltage  shall  be  at  least  thirty-six  Cifi) 
inches  clear  measurement  in  a  horizontal  line;  and  further 
provided,  that  where  two  or  more  systems  for  the  distribution 
of  electric  light  or  power  occupy  the  same  poles  with  wires  or 
cables,  all  wires  or  cables  conducting  or  carrying  at  any  one 
time  more  than  six  hundred  volts  of  electricity  shall  be  placed 
on  the  crossarms  on  one  side  of  the  pole,  and  all  wires  or 
cables  conducting  or  carrying  less  than  said  voltage  shall  in 
such  cjise  be  placed  on  the  crossarms  on  the  other  side  of  the 
I)oIe,  and  further  provided,  that  the  space  between  any  wire 
or  cable  conducting  or  carrying  at  ony  one  time  more  than 
six  hundred  volts  of  electricity  and  any  wire  or  cable  conduct- 
ing or  carrying  less  than  said  voltage  shall  be  at  least  thirty- 
six  (36)  inches  in  measurement  in  a  horizontal  line,  and  fur- 
ther provided  that  in  such  construction  all  crossarms  shall  be 
at  least  thirty-six  (36)  inches  apart  in  a  vertical  line. 

(d)  Run,  place,  erect  or  maintain,  any  wire  or  cable  wliich 
shall  conduct  or  carry  at  any  one  time  more  than  six  hundred 
volts  of  electricity,  without  causing  each  crossarm,  or  such 
other  appliance  as  may  be  used  in  lieu  thereof,  to  which  such 
wire  or  cable  is  attached  to  be  kept  at  all  times  painted  a 
bright  yellow  color;  or.  on  such  crossarm,  or  other  appliance 
used  in  lieu  thereof,  shall  be  placed  enamelled  iron  signs, 
providing,  in  white  letters  on  a  green  background,  the  words 
"High  voltage,"  and  these  letters  shall  be  not  less  than  three 
(3)  inches  in  height,  said  signs  shall  be  securely  fastened  on 
the  face  and  back  of  each  crossarm.  The  provisions  of  this 
paragraph  fd)  shall  not  be  held  to  apply  to  crossarms  to  which 
are  attached  wires  or  cables  carrying  or  conducting  more  than 
ten  thousand  volts  of  electricity,  and  which  are  situated  out- 
side the  corporate  limits  of  any  town  or  city  which  shall  have 
been  incorporated  as  a  mimicipality. 

fe)  Run,  place,  erect  or  maintain  any  "guy"  wire  or  "guy" 
cable  attached  to  any  pole  or  appliance  to  which  is  attached 
any  wire  or  cable  used  to  conduct  or  carry  electricity,  without 
causing  said  "guy"  wire  or  "guy"  cable  to  be  effectively 
insulated  at  all  times  at  a  distance  of  not  less  than  four  (4) 
feet  nor  more  than  eight  IS)  feet  (measured  along  the  line 
of  said  wire  or  cable)  from  the  upper  end  thereof,  and  at  a 
point  not  less  than  eight  (8)  feet  vertically  above  the  ground 
from  the  lower  end  thereof;  and  further  provided,  that  wher- 
ever two  or  more  "guy"  wires  or  "guy"  cables  ar?  attached 
to  a  pole  there  shall  be  at  least  one  foot,  vertical  space,  be- 
tween the  points  of  attachment,  and  further  provided  that  no 
insulation  shall  be  required  at  the  lower  end  of  a  "guy"  wire  or 
"guy"  cable  where  the  same  is  attached  to  a  grounded  anchor; 
none  of  the  provisions  of  this  paragraph  (e)  shall  be  held  to 
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apply  to  "guy"  wires  or  "guy"  cables  attached  to  poles  carry- 
ing no  wire  or  cable  other  than  telephone,  tclegi'aph  or  other 
"signal"  wire  or  cable,  and  which  are  situated  outside  the 
corporate  limits  of  any  town  or  city  which  shall  have  been 
incorporated  as  a  municipality. 

(f)  Run,  place,  erect  or  maintain,  vertically  on  any  pole, 
any  wire  or  cable  used  to  conduct  or  carry  electricity,  without 
causing  such  wire  or  cable  to  be  at  all  times  wholly  encased 
in  casing  equal  in  durability  and  insulating  efficiency  to  a 
wooded  casing  not  less  than  one  and  one-half  inches  thick. 
The  provisions  of  this  paragraph  (f)  shall  not  be  held  to  apply 
to  vertical  telephone,  telegraph  or  other  "signal"  wires  or 
cables  on  poles  where  no  other  than  such  wires  or  cables  are 
maintained,  and  which  are  outside  the  corporate  limits  of  any 
town  or  city  which  shall  have  been  incorporated  as  a  munici- 
pality. 

(g)  Place,  erect  or  maintain  on  any  pole,  or  on  any  cross- 
arm  or  other  appliance  on  said  pole,  which  carries  or  upon 
which  is  placed  an  electric  arc  lamp,  any  transformer  for 
transforming  electric  currents. 

(h)  Run,  place,  erect  or  maintain  any  wire  or  cable  carry- 
ing more  than  fifteen  thousand  volts  of  electricity  across  any 
wire  or  cable  carrying  less  than  said  voltage  or  across  any 
public  highway,  except  on  poles  of  such  height  and  so  placed 
at  each  crossing  that  under  no  circumstances  can  said  wire  or 
cable  of  said  voltage  higher  than  fifteen  thousand  volts  in  case 
of  breakage  thereof  or  otherwise,  come  in  contact  with  any 
wire  or  cable  of  less  than  said  voltage,  or  fall  within  a  distance 
of  ten  (10)  feet  from  the  surface  of  any- public  highway;  or  in 
lieu  thereof  double  strength  construction  may  be  installed,  in 
which  case  the  wires  carrying  a  voltage  higher  than  fifteen 
thousand  volts  shall,  between  the  points  of  crossing,  be  of  a 
cross-section  area  equal  to  at  least  twice  that  used  in  the  line 
outside  of  such  crossing,  except  where  the  conductor  used  is 
equal  to  four  nought  (0000)  Brown  and  Sharpe  gauge  or  greater, 
in  which  case  the  wires  or  cables  will  be  considered  as  com- 
plying with  the  law. 

(i)  Run,  place,  erect  or  maintain  any  suspension  wire  to 
which  is  attached  any  'aerial"  cable  of  "75  pair  number 
nineteen  Brown  and  Sharpe  gauge"  or  over,  or  of  "100  pair 
number  twenty-two  Brown  and  Sharpe  gauge"  or  over,  sus- 
pended from  a  crcssarm,  (or  from  any  other  structure  or 
appliance  from  which  said  suspension  wire  is  hung)  by  a 
single  bolt  and  clamp  without  at  the  same  time  attaching  said 
suspension  wire  to  said  crossarm,  structure  or  appliance  by  an 
additional  "safety"  bolt  and  clamp  (or  other  "safety"  appli- 
ance for  thus  attaching  said  suspension  wire)  of  tensile 
strength  equal  to  the  first  herein  said  bolt  and  clamp. 

Sec.  2.  None  of  the  provisions  of  the  preceding  section 
shall  be  held  to  apply  to  "direct  current"  electric  wires  or 
cables  having  the  same  polarity,  nor  to  "signal"  wires  when 
no  more  than  two  (2)  of  such  "signal"  wires  are  attached  to 
any  one  pole,  provided,  that  none  of  such  "direct  current"  or 
"signal"  wires  shall  in  any  case  be  run,  placed,  erected  or 
maintained  within  the  distance  cf  thirteen  (13)  inches  from 
the  center  line  of  any  pole  (other  than  the  pole  or  poles  on 
which  said  w^ires  or  cables  are  carried)  carrying  electric  wires 
or  cables;  and  provided  further,  that  as  between  any  two 
wires,  or  cables,  or  any  wire  or  cable  run.  placed,  erected  or 
maintained  in  violation  of  the  provisions  of  this  section  2  only 
the  wire  or  cable  last  in  point  of  time  run,  placed,  erected  or 
maintained  shall  be  held  to  be  run,  placed,  erected  or  main- 
tained thus  in  violation  of  said  provisions. 

Sec.  3.  No  commission,  officer,  agent  or  employee  of  the 
State  of  California,  or  of  any  city  and  county  or  city  or  county 
or  other  political  subdivision  thei-eot,  and  no  other  person. 
film  or  corporation  shall  run,  place,  erect  or  maintain  any 
"span"  wire  attached  to  any  wire  or  cable  used  to  conduct  or 
carry  electricity,  without  causing  said  "span"  wire  to  be  at 
all  times  effectively  insulated  between  the  outer  point  at  which 


it  is  in  any  case  fastened  to  the  pole  or  other  structure  by 
w  liich  it  is  hung  or  supported,  and  at  the  point  at  which  it  is 
in  any  case  thus  attached,  provided,  that  such  insulation  shall 
not  in  any  case  be  placed  less  than  two  (2)  feet  nor  more  than 
iDur  (4)  feet  from  said  point  at  which  said  "span"  wire  is  so 
:,ttached,  and  that  when  in  any  case,  such  "span"  wire  is 
attached  along  its  length  to  any  two  (2)  such  wires  or  cables, 
conducting  or  carrying  electricity  and  extending  parallel  to 
each  other,  not  more  than  ten  (10)  feet  apart,  such  insulation 
.shall  not  be  required  therein  at  any  point  between  such  paral- 
lel wires  or  cables;  none  of  the  provisions  of  this  section  (3) 
sliall  be  held  to  apply  where  "feeder"  wires  are  used  in  place 
(  1'  "span"  wires. 

Sec.  4.  Any  violation  of  any  provision  of  this  act  shall  be 
deemed  to  be  a  misdemeanor,  and  shall  be  punishable  upon 
conviction  by  a  fine  of  not  exceeding  five  hundred  dollars 
L^oOO.OO)  or  by  imprisonment  in  a  county  jail  not  exceeding 
six  (6)  months  or  by  both  such  fine  and  imprisonment. 

Sec.  5.  All  acts  or  parts  of  acts  which  are  in  conflict  with 
the,  or  with  any  of  the  provisions  of  this,  act,  are  hereby 
repealed. 

Sec.  6.  This  act  shall  take  effect  six  months  from  the  date 
111  its  passage  in  so  far  as  it  relates  to  new  work,  and  a  period 
(if  five  years  shall  be  allowed  in  which  to  reconstruct  all  exist- 
ing work  and  construction  to  comply  with  the  provisions  of 
this  act. 


CULEBRA    CUT— EXCAVATIONS    IN    DECEM- 
BER AND  FOR  1911  GREATEST  OF  RECORD. 

Tlic  excavation  in  Culcljra  Cut  in  Decenil)C'r 
'.351,082  ctil)ic  yards,  was  the  jjrcatest  accomplished  in 
any  December  of  tlic  ei.c^ht  since  the  American  canal 
work  was  begfun.  It  brought  the  total  for  the  year  up 
ti'  16,596,891  cultic  vards,  and  this  is  the  srreatest  that 
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has  been  acc()nii)lishcd  in  any  year.  'J'he  record  for 
previous  Ueceiuljcrs.  and  for  prc'\i(_ius  years,  compared 
with  becend)er,  1911,  and  tlic  vear  1911,  follows: 
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l!2.\cm'iitiou   iu   C'iil«>l»r:t  <'iit,   Dvceiuber*  1!>0-1,  t<>  lt>ll. 

December.  Cubic    Yards. 

1904    42,935 

1905    70,630 

1906    307,689 

1907    1.025,485 

1908    1.210.046 

1909    1,152,022 

1910    1.211,400 

1911    1,351,082 


Kkc;i%  atiou    in    <'ulL*br:i   Cut,   yvurN,    l!K>l    ti> 


Year. 

1904  . 

1905  . 

1906  . 

1907  . 

1908  . 

1909  . 


I!>ll. 

Cubic 


1910    15 

1911    16 


Yards. 
243,472 
914,254 
702,991 
177,130 
912,453 
557,034 
398,599 
596,891 


Total 


73,502,824 


'riierc  remain  to  l)e  cxcavatctl  13,941,181  cubic 
yards,  and  the  work  in  this  part  of  the  Canal  is  thus 
82  per  cent  completed. 

The  high  excavation  is  due  to  the  fact  that  there 
lias  l)cen  very  little  rainfall  in  the  iL-rritory  of  Culchra 
Cut  during-  December,  which  is  ordinarily  considered 
one  of  the  rainy  season  months. 

Since  DcccihIkt,  VX)7,  the  excavation  has  fallen 
below  the  million-yard-a-month  mark  (jiily  once,  and 
the  rale  at  which  it  lias  advanced  during  the  year  just 
closed  is  shown  in  the  following  statement : 

Months  Cubic   Yards. 

January    1.356,394 

February    1.409,338 

Marcli    1,728,748 

April    1,414,336 

May    1,299.100 

June    1,401,016 

July    1,337.833 

August    1,442,402 

September    1,340.173 

October 1.306,971 

November    1,209,498 

December 1,351,082 


Total    16,596,891 

The   work  in   December   was  done  by  40  steam- 
shovels. 


AMERICAN    FOREIGN   TRADE  INCREASE. 

•  The  foreign  commerce  record  of  the  United 
States  for  the  calendar  year  1912,  so  far  as  relates  to 
total  imports  and  exports,  shows  imports  $1,532,931,- 
861,  a  larger  total  than  in  anj^  j^ear  except  1910,  which 
showed  $1,562,904,151  as  the  value  of  imports.  The 
exports  of  the  calendar  year  1911  were  valued  at 
$2,092,375,141,  a  larger  total  than  in  any  preceding 
year,  and  considerably  larger  than  the  total  of  $1,923,- 
426,205  shown  by  1907,  the  former  high  record  year  in 
exports.  The  excess  of  exports  over  imports  in  the 
calendar  year  just  ended  was  $559,441,280,  a  larger 
excess  of  exports  than  in  any  year  since  1908,  when  the 
total  was  636  million  dollars,  while  that  of  1900  was 
649  million  dollars.  The  dutiable  imports  were  $738,- 
481,025  in  value;  those  free  of  duty,  $794,450,836,  the 
share  entering  free  of  duty  being  51.82  per  cent.  The 
total  commerce,  imports  and  exports  combined,  was 
$3,625,305,002,  against  $3,429,163,055  in  1910,  the 
former  high  record  year  in  total  trade. 


AMERICAN  GOLD  AND  SILVER  OUTPUT. 

The  gold-mining  industry  was  gener.illy  active  in 
1911,  but  early  figures  indicate  that  the  total  pro- 
duction for  the  United  States  and  .\laska  was  slightly 
below  that  of  1910.  The  preliminary  figures  of  the 
Director  of  the  Mint  indicate  a  total  domestic  gold 
output  of  $96,233,528  in  1911,  against  $96,269,100  in 
1910.  According  to  estimates  made  by  the  Bureau 
of  Statistics,  the  imports  in  1911  comprised  gold  valued 
at  $11,150,000  in  foreign  ore,  $29,300,000  in  foreign 
bullion,  $5,750,000  in  United  States  coin,  and  $10,050.- 
000  in  foreign  coin— a  total  of  $56,250,000.  The  gold 
exported  in  1911  was  valued  at  $500,000  in  domestic 
ore,  $8,050,000  in  domestic  bullion,  $30,000,000  in 
United  States  coin,  and  $2,250,000  in  foreign  coin — a 
total  of  $40,800,000.  The  excess  of  imports  over  ex- 
ports was  about  $15,500,000,  indicating  a  marked 
change  from  the  conditions  in  1910,  when  the  excess 
of  imports  over  exports  was  $447,696,  and  also  from 
those  in  1909,  when  the  excess  of  exports  was  $88,- 
793,855. 

The  gold  imported  in  1911  was  mainly  in  the  form 
of  ore  and  bullion,  and  came  chiefly  from  Mexico, 
although  considerable  gold  is  received  from  Canada 
every  year,  and  smaller  amounts  from  the  Central  and 
South  American  countries,  and  in  1911  a  large  quan- 
tity of  gold  was  imported  from  Japan.  The  exports 
consisted  largely  of  gold  coin  and  went  chiefly  to  Can- 
ada, although  smaller  shipments  were  also  made  to 
I-'rance,  South  America,  the  West  Indies,  and  Japan. 

Owing  largely  to  the  pi^osperity  of  the  gold,  ct)p- 
per,  and  lead  mining  industries  there  was  an  output 
of  silver  in  1911  estimated  at  57.796,117  fine  ounces, 
which  is  2,182,997  ounces  more  than  the  average  an- 
nual output  of  55.615,120  ounces  of  the  preceding  de- 
cade and  658,217  ounces  more  than  the  output  of  1910. 

Preliminary  figures  compiled  l)y  the  Director  of 
the  Mint  indicate  a  total  "domestic  production  of  siKer 
of  57.796.117  fine  ounces  in  1911.  valued  at  $31,787,866. 
The  production  in  1910  was  57,137,900  fine  ounces,  of 
a  commercial  value  of  $30,854,500. 

The  a\erage  price  of  silver  in  1911  was  53  cents 
])er  fine  ounce,  a  decrease  of  1  cent  from  that  of  1910. 

The  estimates  made  by  the  lUireau  of  Statistics 
place  the  imports  of  silver  in  1911  at  $27,450,000  in 
foreign  ore,  $12,850,000  in  foreign  bullion,  $2,150,000 
in  United  States  coin,  and  $1,350,000  in  foreign  coin — 
a  total  of  $43,800,000.  The  exports  of  silver  during 
the  same  year  were  valued  at  $135,000  in  domestic 
ore,  865,000  in  foreign  ore,  $59,000,000  in  domestic 
bullion.  $4,750,000  in  foreign  bullion,  $100,000  in 
United  States  coin,  and  $600,000  in  foreign  coin— a 
total  of  $64,650,000,  or  $20,850,000  in  excess  of  the 
value  of  the  imports. 

In  1910  the  value  of  the  excess  of  exports  over 
imports  of  silver  was  $11,482,805;  in  1909  it  was  $11. 
404.607,  and  in  1908  it  was  $9,613,541.  Previous  to 
1908   it   had   not    been    below   $15,000,000    for   several 

vears. 

The  imports  of  silver  in  V>\  1  were,  as  usual,  chiefly 
in  ore  and  bullion  and  came  mainly  from  Mexico  and 
Canada.  The  e\-i)nrts  were  almost  wholly  in  ore  and 
liuJlion  and  went,  as  usual,  chiefly  to  the  United 
Kingdom  and  in  smaller  amounts  to  Hongkong  and 
I-'rance. 
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On  April  22d  last  a  law  appearing^  as  Chapter  499 
in  the  1911  Statutes  of  the  State  of  California  was 
approved.  This  law  is  an  act  reg- 
An  Important  ulating  the  placing,    erection,    use 

Law  and  maintenance  of  electric  poles, 

wires,  cables  and  appliances,  and 
jiroviding  a  punishment  for  the  violation  thereof.  The 
complete  details  of  this  law  will  appear  elsewhere  in 
these  columns. 

As  the  provisions  of  this  enactment  did  not  he- 
come  effective  for  new  work  until  six  months  after 
its  passage  and  as  a  period  of  five  years  is  allowed 
in  which  to  reconstruct  all  c.xistino-  wurk.  tlie  con- 
tents of  the  act  have  thus  far  l)cen  almost  wliolly  with- 
out discussion  among  tlic  pul)lic  service  corporations 
of  the  State. 

Now  that  new  work  is  being  undertaken  in  \arious 
parts  of  the  Commonwealth  of  Califcnnia,  much  agita- 
tion is  rife  as  to  its  proper  interpretation.  In  fact 
there  is  much  reason  for  agitation  for  the  law  is  grossly 
inconsistent  in  its  terms.  In  the  first  place,  under  the 
heading  (c),  a  corporation  is  forbidden  to  erect  or 
maintain  any  cables  or  wires  closer  than  four  feet  from 
center  to  center  and  yet  toward  the  end  of  the  same 
paragraph  they  are  forbidden  from  placing  any  wires 
or  cables  less  than  thirty-six  inches  apart — inconsist- 
ency without  question. 

The  provision  relative  to  the  placing  of  warning 
signs  on  liigh  tension  crossarms  seem  grossly  unfit- 
ting and  it  certainly  is  deplorable  that  a  committee  of 
men  versed  in  affairs  of  this  nature  should  not  have 
seriously  gotten  together  to  discuss  these  questions 
before  the  passage  of  the  law.  ^ 

The  question  of  proper  protection  at  the  crossing 
of  public  highways  is  one  that  will  certainly  iiihUt  the 
liresent  provision  of  the  statute  bring  an  enormous 
burden  to  the  high  tension  lines  now  transversing  the 
State,  and  will  cause  thousands  upon  thousands  of  dol- 
lars in  expense  to  meet  these  provisions.  It  seems 
that  a  much  better  protection  could  be  secured  by  less 
drastic  methods. 

It  is  high  time  now,  however,  since  the  law  has 
been  passed  and  is  now  in  force  that  corporations  pay 
strict  attention  to  its  content  for  infringement  is 
punishable  not  only  by  fine  but  imprisonment. 

It  would  seem  most  highly  profitable  for  all  con- 
cerned that  a  committee  representing  a  number 
of  the  corporations  engaged  in  new  work  and  in  fact 
those  operating  old  lines  but  which  will  have  to  be 
remodelled  to  meet  the  new  conditions  should  meet 
at  an  early  date  to  discuss  the  provisions  of  this  act  and 
see  if  it  would  not  be  possible  to  bring  about  needed 
changes  and  amendments  to  the  law. 


Elsewhere  in  these  columns  will  be  found  detailed 
the  progress  of  affairs  concerning  the  Panama  Canal. 
When  but  mere  children,  we  were 
Panama  Canal         h^ld  spellbound  by  the  description 
and  its  Coast  ,-,j-    ^-^.^^    adventures    and    conquests 

Intluence  ^^^   ^^^^    ^^^j^^    Spanish    .soldiers    of 

fortune.  The  tini(|ue  civilization  of  the  Aztecs,  visited 
ami  \anquished  by  the  dauntless  Cortez,  and  the 
unique  and  picturesque  life  of  the  Incas,  similarly  vis- 
ited and  vanquished  by  the  invincible   Pizarro,  have 
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ever  been  the  fuel  to  aid  the  American  boy  in  forming 
his  ideas  of  constructive  imagination.  But  in  the 
light  of  the  modern  trend  of  events,  no  one  picture 
could  be  painted  that  would  show  such  a  story  with- 
out words  as  that  of  Balboa,  climbing  the  heights  of 
the  Panama  Mountains  and  for  the  first  time  gazing 
out  upon  the  broad  expanse  of  the  great  Pacific.  The 
emotions  experienced  and  dreams  cherished  by  this 
Spanish  adventurer  were  undoubtedly  similar  to  those 
enjoyed  by  the  world  today,  for  this  broad  expanse 
beyond  the  seas  will  soon  be  opened  for  the  first 
time,  offering  an  opportunity  for  the  building  of  new 
empires  in  the  struggle  for  commercial  supremacy. 

The  whole  world  is  at  present  in  a  state  of  agi- 
tation and  flurry.  The  daily  Consular  Reports  teem 
with  plans  and  dreams  of  aggrandizement  on  the  part 
of  the  nations  of  the  earth  in  their  quivering  expecta- 
tion of  what  the  Panama  Canal  will  bring  to  them  in 
the  readjustment  of  the  world's  commerce. 

Undoubtedly  no  truer  saying  has  ever  been  uttered 
than  that  of  "Westward,  the  course  of  empires  takes 
her  sway."  The  islands  of  the  sea.  the  long  stretches 
of  coast  bordering  the  Pacific,  both  in  the  Occident 
and  Orient,  daily  turn  their  eyes  toward  Mecca,  but 
when  they  awaken,  no  longer  is  it  the  Mecca  of  the 
.'\rabs'  dreams  but  rather  the  gigantic  task  now  under 
way  in  the  little  neck  of  land  connecting  North  and 
South  .^merica.  The  daily  papers  are  filled  with  the 
l^lans  now  being  formed  by  the  great  ship  owners' 
companies  of  the  .\tlantic.  in  which  they  announce  that 
the  tide  of  immigration  will  no  longer  pour  into  New 
York  and  other  Eastern  ports,  but,  by  means  of  the 
Panama  Canal,  thousands  of  immigrants  will  be  dis- 
embarked in  the  land,  which  Horace  Greeley  had  in 
mind  when  he  said  "Go  west,  young  man.  go  west." 

Those  who  have  given  much  study  to  this  ques- 
tion of  immigration  predict  for  the  coast  States  an 
unusually  high  type  of  immigrant.  The  lower  forms, 
comprising  the  adventurer,  will  find  their  haven  in  the 
wilds  of  South  .\merica.  Mexico,  and  Canada,  but  the 
higher  tvpc  possessing  some  nf  the  world's  wealth, 
who  have  left  their  homes  with  some  adventurous  idea, 
it  is  true,  but  yet  imbued  with  that  higher  idea  with 
which  our  own  citizens  are  endowed,  will  seek  our 
shores  for  their  permanent  abode,  because  we  have 
here  everything  to  offer  them  in  the  way  of  the  good 
thin.gs  that  life  possesses. 

The  entire  Pacific  Coast  presents  opportunities 
for  all  who  may  desire  to  cultivate  its  soil  or  become 
a  part  of  its  commercial  development.  W^ith  every 
gift  of  nature,  awaiting  but  the  application  of  water, 
which  can  be  pumped  at  reasonable  figures  bv  elec- 
tricallv  operated  mechanisms  an  empire  of  arid  lands 
yearningly  looks  to  the  immediate  future. 


Tn  previous  issues  of  the  Journal  we  have  called 
attention  to  the  fact  that  above  all  other  qualities  of 
style  in  technical  writing  an  engi- 
neer   should    possess    clearness    of 
Elegance  ^.^.^j.^,.^;^^      Second  in  importance 

we  have  fotmd  that,  especially 
when  an  engineer  through  his  written  report  desires 
to  move  men  to  action,  his  writing  should  possess 
force.    We  come  now  to  a  discussion  of  still  another 


quality  which   seems   to  be  almost  totally   lacking  in 
technical  literature  of  today,  elegance  of  expression. 

The  gigantic  commercial  development  among  our 
industries  has  been  such  an  absorbing  topic  in  our 
matter-of-fact  literature,  the  esthetic  side  of  our  engi- 
neering nature  has  been  almost  entirely  neglected. 
Faint  signs  however  of  a  new  awakening  looking  to- 
ward this  higher  development  are  daily  coming  into 
our  engineering  life.  Not  so  much  is  this  true  in  the 
style  of  technical  literature  as  in  the  style  of  engi- 
neering design. 

A  few  years  back  a  structure  was  built  mainly 
to  meet  the  matter  in  hand  without  any  idea  as  to 
its  beauty  or  the  effect  it  mi.ght  have  upon  the  mental 
make-up  or  development  of  those  who  should  cast 
their  share  of  life's  fortunes  with  it.  But  now  we  see 
the  engineer  arousing  from  his  slumbers.  The  style 
of  architecture  in  our  power  houses,  the  grounds  sur- 
rounding them  and  even  the  carefully  finished  design 
of  the  machinery  itself  bears  the  stamp  of  evolution 
into  a  higher  plane  of  engineering  thought.  Unques- 
tionably such  higher  development  will  in  the  future 
imbue  our  engineers  with  a  keener  and  higher  appre- 
ciation of  life  and  such  higher  ideals  being  instilled 
will  induce  greater  loyalty  and  higher  conceptions  of 
obligation  to  the  employer. 

Elegance  of  expression  or  in  other  words,  a  style 
adopted  to  touch  the  esthetic  side  of  our  natures  seems 
however  wholly  lacking  in  our  technical  literature. 
Why  should  we  not,  nevertheless,  enrich  our  literature 
with  this  side  of  technical  writing?  It  seems  now  to 
have  permeated  every  other  phase  of  our  social  and 
economic  development. 

Technical  design  and  industry  are  having  a  deep 
and  unspeakable  influence  in  shaping  our  commercial 
and  industrial  progress.  Why,  then,  should  not  the 
onward  march  of  our  technical  literature  tend  towards 
heightening  our  general  esthetic  make-up?  The  one 
trait  of  expression  which  lends  itself  so  wonderfully 
in  appealing  to  our  esthetic  natures  is  that  of  adapta- 
tion to  the  matter  in  hand.  Sympathetic  vibration  with 
those  before  whom  our  thoughts  are  to  be  presented 
can  only  be  gotten  by  this  adaptation  which  is  techni- 
cally called  elegance. 

Our  technical  literature  with  its  figures  and  sum- 
marized facts  have  in  the  past  largely  served  to  por- 
tray socalled  progress — money  made  or  money  lost. 
The  eager  technical  reader  in  the  recent  years  of  un- 
precedented material  growth  has  sat  by  and  devoured 
the  drv  morsels  thus  handed  out  to  him  with  the  same 
aviditv  that  the  wild  beast  at  the  "zoo"  takes  hold  of 
raw  meat  flung  at  him  by  the  game  tender,  and  if 
we  listen  we  can  almost  hear  our  technical  habits  de- 
scribed bv  the  loud-voiced  one  without  as  he  yells: 
"Come  in— come  in— and  see  'em— eats  'em  alive." 

No  set  rules  seem  to  have  ever  been  put  forth  by 
which  one  may  attain  elegance  in  expression.  Like 
the  svmphonv  in  the  music  of  the  spheres,  one  pos- 
sessing elegance  must  be  entuned  with  the  Infinite. 
The  true  engineer  in  contemplating  the  wonders  of 
scientific  achievement  has  felt  its  inner  charms.  Should 
a  Milton,  a  Dante,  or  a  Shakespeare  ever  come  to  earth 
as  an  engineer  it  would  indeed  be  difficult  to  foretell  to 
what  heights  the  ideals  of  men  would  be  raised. 
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PERSONALS. 
O.  \V.  Lillard,  Pacific  Coast  manager  ol   the  Gould  Stor- 
age  Battery   Company,   is   at   Seattle. 

II.  L.  Middlelon,  who  has  local  electric  lighting  interests 
at  Houlder  Creek,  is  at  San  FYancisco 

P.  B.  Baum,  of  P.  G.  Baiiiu  &  Company,  has  returned  to 
his  San  Francisco  office  from  Southern  California. 

T.  J.  Patterson,  who  operates  the  United  States  Govern- 
ment wireless  telegraph  station  at  Juneau,  Alaska,  is  at  San 
Prancisco. 

R.  G.  Hanford,  who  is  prominent  in  the  management  of  the 
United  Properties  Company,  is  at  New  York  on  business  of 
importance. 

A.  L.  Walton  has  been  appointed  chief  clerk  to  the 
general  purchasing  agent  of  the  Pacific  Electric  Railway  Com- 
pany, of  Los  Angeles,  Cal. 

P.  Endert,  an  electrical  contractor  of  Bakersfleld,  is  at 
San  Prancisco  on  business  which  is  said  to  be  connected 
with    an   oil    land    project. 

George  E.  Pillsbury,  chief  engineer  of  the  Pacific  Elec- 
tric traction  lines  of  the  Southern  Pacific  Company  at  Los 
Angeles,  is  at  San  Francisco. 

.T.  W.  White,  of  the  sales  force  of  the  Fort  Wayne  "Elec- 
tric Works,  has  returned  to  the  San  Francisco  office  after  a 
tour   of   Southern   California. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric 
("omiiany,  left  for  Portland  this  week  and  will  return  to  San 
Francisco  about  the  end  of  February. 

P.  R.  Pord  of  the  New  York  engineering  firm  of  Ford, 
Bacon  &  Davis,  has  arrived  from  the  East  and  will  spend 
some   time   at   the    San   Prancisco   office. 

R.  S.  Daniels,  assistant  to  the  electrical  engineer  of  the 
Washington  Water  Pow'er  Company  of  Spokane,  has  been  vis- 
iting in   Los  Angeles  and  is  now  at  San  Prancisco. 

Prank  M.  Lewis,  in  char.ge  of  the  construction  depart- 
ment for  the  Van  Emon  Elevator  Company,  left  San  Fran- 
cisco Monday  for  his  new  field  of  duties  in  Vancouver,  B.  C. 

H.  C.  Goldrick,  Pacific  Coast  manager  for  the  Kellogg 
Switchboard  and  Supply  Company  of  Chicago,  leaves  the  first 
of  next  week  for  a  business  tour  of  Southern  California  and 
Arizona. 

A.  C.  Balch,  who  is  interested  in  the  management  of  the 
San  .loaquin  Light  and  Power  Corporation,  and  is  also  a  share- 
holder in  the  Midway  Gas  Company,  was  a  recent  arrival  at 
San  Francisco. 

A.  H.  Koehig  and  A.  H.  Koehig,  Jr.,  consulting  hydraulic 
and  civil  engineers,  have  removed  their  offices  from  002 
Broadway  Central  Building  to  suite  841  Title  Insurance 
Building,  San  FVancisco. 

Harry  R.  Noack,  president  of  Pierson,  Roeding  &  Co.,  has 
returned  to  San  Francisco  after  an  extended  stay  in  the 
Pacific  Northwest,  where  his  firm  has  two  branch  offices — 
at   Seattle   and   Portland. 

William  Hoopes,  electrical  engineer  for  the  Aluminum 
Company  of  America,  with  works  at  Pittsburg,  is  at  San  Fran- 
cisco, making  his  headquarters  w-ith  Pierson,  Roeding  &  Co., 
the  Pacific  Coast  agents  for  his  firm. 

J.  S.  Cain  of  Bodie,  who  has  been  prominent  in  mining 
enterprises  there  for  a  quarter  of  a  century,  and  during  the 
past  few  years  has  founded  the  Pacific  Power  Company  and 
the  Soutliorn  Sierras  Power  Company,  spent  the  past  week  at 
San  Francisco  in  connection  with  plans  for  the  completion 
of  the  latter  development. 


Chief  Engineer  Stowell  of  the  Mt.  Whitney  Power  Com- 
]iaiiy,  of  Visalia,  is  at  the  Lane  Hospital,  San  Francisco,  un- 
dergoing treatment,  but  will  soon  be  out. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  AUis- 
('iKilniers  Conipany,  leaves  the  first  of  next  week  for  Seattle 
and  will  spend  several  days  at  the  Northwest  agency. 

Tully  R.  Connick,  contracting  engineer  on  steel  tower 
transmission  lines,  of  Petaluma,  Cal.,  was  an  interested  at- 
tendant at  the  recent  San  Prancisco  branch  meeting  of  the 
American  Institute  of  Electrical  Engineers. 

Ralph  Bennett  has  resigned  as  chief  engineer  of  the 
Great  Western  Power  Company,  San  Francisco,  to  accept 
the  position  of  chief  engineer  of  the  Dominguez  Land  Com- 
pany, Title  Insurance  Building,  Los  Angeles. 

Albert  Meinema,  city  sales  manager  of  the  Electric  Ap- 
pliance Company's  San  Francisco  house,  has  been  elected  a 
member  of  the  National  Sales  Managers'  Asscciation.  A 
branch  of  the  association  was  recently  organized  at  Los 
Angeles. 

R.  D.  Holabird,  president  of  the  Holabird-Reynolds  Com- 
l)any,  who  returned  to  San  Prancisco  during  the  past  week 
after  visiting  the  Pacific  Northwest,  will  in  future  spend 
about  half  of  his  time  at  Seattle  with  the  Holabird  Electric 
Company. 

Y.  Ishakawa,  electrical  engineer  in  charge  of  the  10,000 
h.p.  steam  and  hydroelectric  installation  of  Kyoto,  Japan,  was 
a  recent  interested  spectator  at  the  test  of  the  new  11!, 000  kw. 
Hirbine  at  Station  C  of  the  Pacific  Gas  &  Electric  Company, 
in  Oakland. 

S.  P.  Russell,  manager  of  H.  W.  Johns-Manville  Com- 
pany's electrical  department  at  San  Franicsco,  left  for  an 
eastern  trip  during  the  past  week.  While  in  the  East  Mr. 
Russell  will  attend  the  convention  of  the  company's  electrical 
managers.  ''^ 

R.  J.  Chapman  has  become  associated  with  J.  W.  Swaren, 
technical  advertising  consultant  at  San  Francisco.  Mr.  ChaiJ- 
man  has  had  a  wide  engineering  experience,  and  for  the  past 
four  years  was  general  manager  of  the  Fowler  Utilities  Com- 
pany, Fowler,  Indiana.  Mr.  Chapman  received  his  engineer- 
ins  training  at  Purdue  University  and  Leland  Stanford  Jr. 
University. 

J.  H.  Siegfried  has  resigned  as  superintendent  of  the  light 
and  power  department  of  the  city  of  Winnipeg  to  accept  a 
position  with  the  Pacific  Power  &  Light  Company  as  super- 
intendent of  power.  In  this  position  Mr.  Siegfried  will  have 
jurisdiction  of  all  generating  stations,  transmission  lines  and 
substations  owned  by  the  company  in  Yakima,  Walla  Walla 
and  Columbia  River  valleys. 

Robert  McGlynn,  who  has  been  connected  with  the  Smith- 
Tevis  electric  interests  for  the  past  four  years,  resigned  his 
position  as  chief  engineer  of  the  four  electric  power  stations 
of  the  United  Light  and  Power  Company  at  San  F'rancisco, 
February  1st.  After  eleven  years  of  active  work  in  electrical 
engineering  lines,  Mr.  McGlynn  intends  to  spend  a  few 
months  in  travel,  and  then  return  to  choose  a  new  position  out 
of  several  that  have  been  offered  him.  It  is  understood  that 
no  successor  is  to  be  appointed  as  chief  engineer. 

Sam  P.  Russell,  manager  of  the  electrical  department  of 
the  H.  W.  Johns-Manville  Company's  San  Francisco  office,  is  at 
New  York  to  attend  the  forthcoming  annual  convention  of  the 
various  managers  of  that  department  throughout  the  country. 
P.  S.  Mills,  electrical  manager  of  the  company's  Los  Angeles 
branch,  and  P.  W.  Loomis,  manager  of  the  electrical  depart- 
ment at  Seattle,  will  also  attend  the  convention.     George  G. 
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Gundersnn,  who  was  recently  succeeded  by  Loomis,  accom- 
panied the  latter  to  New  York.  For  three  days  the  convention 
will  bo  held  at  Xew  York  and  three  days  at  Hartford,  Conn., 
where  H.  W.  Johns-Manville  Company's  factory  is  situated. 
J.  H.  Davler,  Russell's  assistant,  is  in  charge  at  San  Francisco 
during  his  chief's  absence. 

Garnett  Young,  manager  of  the  San  Francisco  office  of 
the  Telephone-Electric  Equipment  Company,  announces  that 
the  Seattle  branch,  F.  G.  Larflin,  manager,  has  removed 
from  the  Manufacturers'  Exchange  Building  to  a  choice  loca- 
tion at  1002  First  avenue  South.  The  change  was  made 
absolutely  necessary  by  increase  in  the  business  and  three 
times  the  space  occupied  at  the  old  location  is  now  available. 


SOUTHERN    CALIFORNIA    NEWS. 
The  city  of  Pomona  will  install  a  decorative  stroct  light- 
ing system  in  their  city  park,  within  the  next  ninety  days. 

The  city  of  Glendale  will  vote  on  a  $40,000  bond  isstie, 
on  February  2d,  to  Ijc  used  for  extensions  and  betterments 
on   their  municipal  lighting  plant. 

The  Pacific  Electric  Railway  Company  has  been  given 
00  days  to  relieve  the  congestion  on  Main  street.  How  this 
is  to  be  done  the  council  does  not  suggest,  but  simply  states 
that    it    must    be    done. 

The  local  fire  alarm  situation  in  Los  Angeles  is  still  In 
abeyance,  the  matter  now  being  in  the  hands  of  the  city 
attorney,  to  submit  his  opinion  on  the  legality  of  the  speci- 
fications. The  matter  is  still  too  indefinite  to  give  any  re- 
liable information,  but  the  subject  is  certainly  one  that  is 
becoming  very  interesting  to  the  observer. 

The  City  Council  of  Los  Angeles  passed  an  ordinance 
forcing  the  lighting  and  telephone  companies  underground, 
in  a  district  comprising  two  miles  of  streets  in  the  business 
district.  The  exact  locations  have  not  been  determined  as 
yet.  They  also  decided  against  a  petition  from  the  resi- 
dents on  Moneta  avenue  for  an  underground  system  com- 
prising about  two  miles. 

The  Los  Angeles  council  has  rejected  the  compromise 
offered  by  the  Home  Telephone  &  Telegraph  Company,  re- 
garding the  rate  controversy  and  have  recommended  another 
expert  to  be  employed  to  reappraise  the  plant.  This  plant 
has  already  been  appraised  by  Mr.  Sloan,  of  the  Public  Utili- 
ties Commissioners  of  Wisconsin,  and  Mr.  Kerapster  B.  Mil- 
ler, but  because  their  report  carried  with  it  a  recommenda- 
tion for  the  increase  in  rates,  the  council  would  not  accept 
it  as  final  and  are  still  endeavoring  to  reduce  the  rate,  in- 
stead of  bringing  it  up  equal  to  the  Pacific  Telephone  &  Tele- 
graph Company's  rate. 


LOS  ANGELES  SECTION  A.  I.  E.  E. 
At  the  meeting  held  January  23d  two  papers  were  pre- 
sented, one  by  Mr.  E.  Y.  Porter,  on  "Show  Window  Light- 
ing," and  one  by  Mr.  F.  B.  Lewis  of  the  Edison  Company,  on 
"Practical  Illumination.  These  papers  were  discussed  by 
Prof.  Nye,  of  the  University  of  Southern  California,  who  gave 
some  interesting  lantern  slides  of  color  effects,  also  Mr. 
Mills,  of  the  Johns-Manville  Company  and  Mr.  Manahan, 
city  electrician,  also  a  general  discussion  by  different  mem- 
bers. Mr.  Lewis  gave  a  practical  demonstration  of  his  paper, 
showing  the  light  effects  as  reflected  by  different  colors, 
explaining  the  results  to  be  had  by  given  illumination  in 
rooms  finished  in  different  colors.  The  papers  were  inter- 
esting to  the  members  present,  inasmuch  as  it  is  a  subject 
that  has  been  very  much  neglected  and  is  of  really  great 
importance,  not  only  in  residences,  but  offices  and  elsewhere. 


SAN  FRANCISCO  SECTION  A.  I.  E.  E. 
The  regular  monthly  meeting  of  the  San  Francisco  Sec- 
tion of  the  American  Institute  of  Electrical  Engineers  met  at 
the  Home  Telephone  Company's  building  Friday  evening, 
.January  26.  An  interesting  paper  was  read  by  Otto  E.  Falch 
on  the  design  of  transmission  lines.  This  paper  was  followed 
by  a  lantern  slide  lecture  on  the  Stanislaus  transmission 
line  construction  by  H.  W.  Crozier.  Mr.  Crozier's  paper  ap- 
pears elsewhere  in  these  columns.  Mr.  Falcli's  paper  will 
appear  in  the  next  issue  of  the  Journal. 


MEETING    NOTICES. 

The  San  Francisco  Section  of  the  American  Institute  of 
Electrical  Engineers  will  give  a  dinner  at  eight  o'clock,  Sat- 
urday evening,  February  3d,  at  the  Old  Poodle  Dog  Res- 
uuirant,  421  Bush  street,  in  honor  of  Biou  J.  Arnold,  past 
president  of  the   Institute. 

The  Electric  Development  League  will  hold  its  regular 
monthly  luncheon  on  February  (ith  at  12:30  p.  ni.,  at  the 
Press  Club  rooms  in  the  Commercial  Building,  8:!3  Market 
street.  A  debate  will  be  held  on  the  question,  "Resolved, 
That  it  is  to  the  best  interests  of  central  stations  to  sell 
incandescent  lamps."  All  electrical  men  are  invited  to  at- 
tend. 


NORTHERN    CALIFORNIA    NEWS. 

President  H.  11.  Noble  announced  that  the  Northern  Cali- 
fornia Power  Company  has  completed  negotiations  for  the 
purchase  of  the  properties  of  the  Sacramento  Valley  Power 
Company.  Two  hydroelectric  plants  are  included  in  the  sale. 
The  Sacramento  Valley  Power  Company  represents  a  merger 
er  which  was  effected  about  a  year  ago,  of  the  Shasta  Power 
Company  and  the  Northern  Light  and  Power  Company.  Her- 
bert Fleishhacker  and  Mortimer  Fleishhacker  of  San  Fran- 
cisco and  E.  B.  Smith  of  Redding  are  members  of  the  selling 
syndicate. 
Northern   California  Power  Company's  system. 

The  two  plants  acquired  in  Eastern  Shasta  County  will  be 
tied   in   at  once   with   the   five   hydroelectric   stations   of   the 


ELECTRICAL  CONTRACTORS'   NOTES. 

E.  C.  Burkhard,  of  Palo  Alto,  was  in  San  Francisco  re- 
cently  on   business. 

W.  S.  Hanbridge  spent  last  Monday  in  Sacramento  and 
Tuesday  in  Stockton  on  electrical  contractors'  business. 

H.  C.  Keed  superintendent  for  the  Pacific  Fire  Extin- 
guisher Company,  is  at  Portland  looking  after  the  company's 
interests   there. 

Mayor  Rolph  of  San  Francisco  has  called  together  a 
committee  of  contractors,  composed  of  P.  Decker,  F.  Watts 
and  W.  S.  Hanbridge,  in  conference  with  Police  Commis- 
sioners Cook  and  Woods,  Fire  Commissioner  Brandenstein 
and  Supervisor  McLaren,  chairman  of  the  Building  Com- 
mittee. The  subject  of  discussion  was  in  reference  to  the 
Chief  of  Department  of  Electricity.  The  contractors  were 
asked  in  reference  to  the  ability  of  a  number  of  applicants 
for  the  position.  The  subject  of  the  alleged  incompetence 
of  the  present  chief  was  spoken  of  quite  freely,  but  contrary 
to  all  daily  paper  reports,  the  contractors  filed  no  charges 
against  the  chief.  The  contractors  impressed  upon  the  ad- 
ministration that  they  did  not  want  to  name  a  new  chief, 
but  to  make  sure  that  the  man  who  would  be  appointed  would 
give  the  contractors,  dealers  and  consumers  a  fair  deal,  and 
at  the  same  time  not  jeopardize  the  utility  of  the  fire  alarm 
telegraph  systems. 

The  list  of  names  submitted  is  a  good  one,  with  a  cou- 
ple of  exceptions,  and  from  such  a  body  of  men  the  city 
officials  will  find  a  man  who  will  be  a  credit  to  the  office. 
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PRINTING    PLANT. 

Progressive  printers  are  beginning  to  realize  the  mani- 
fold advantages  of  an  electric  drive  for  their  printing  shops. 
They  readily  perceive  how  easy  it  is  to  eliminate  the  long 
lines  of  shafting  with  belts  to  each  machine  dripping  oil,  diffi- 
culty of  si)eed  changing  and  the  lack  of  economy  in  running 
all  the  shafting  when  it  is  desired  to  oi)erate  only  one  ma- 
chine. 

I!y  the  use  of  individual  electric  drive,  machines  may  be 
Ideated  in  the  most  convenient  places  for  the  work  they  are 
to  perform,  rather  than  in  a  row  so  as  to  be  driven  from  one 


Motor   Driven    Paper  Cutler. 

line  shaft.  In  this  manner,  each  operator  can  run  his  ma- 
chine regardless  of  the  others.  The  shop  of  Kohn  &  Pollock, 
Baltimore,  Maryland,  is  an  excellent  example  of  the  improve- 
ment to  be  secured  from  the  electrification  of  a  printing  plant. 
Since  the  installation  of  individual  motor  drives,  the  aver- 
age cost  of  energy  per  month  has  decreased,  and  in  addition, 
when  the  output  of  the  plant  was  curtailed  for  any  reason,  the 
pmver  bill  was  decreased  in  proportion,  which,  of  course,  was 
not  true  under  the  former  system.  The  electrical  equipment 
of  the  plant  includes  fifteen  constant  speed  direct  current 
Westinghouse  type  R  motors,  aggregating  21 14  horsepower. 
All  of  the  motors  were  furnished  by  the  Westinghouse  Elec- 
tric &   Manufacturing  Company,  East  Pittsburg,  Pa. 


DEVELOPMENT  IN  RAILWAY  APPARATUS  DURING  THE 
PAST  YEAR. 
During  the  year  just  past,  considerable  progress  has  been 
made  in  the  development  and  improvement  of  electric  rail- 
way aparatus.  The  increase  in  the  number  of  applications  of 
the  single-phase  system  has  been  particularly  noteworthy. 
The  latest  single-phase  locomotive  built  by  the  Westinghouse 
Company  is  equipped  with  four  driving  axles.  There  are 
two  single-phase  motors  geared  to  a  quill  surrounding  each 
axle.     This   arrangement,   which   at  first   appears   more   com- 


plicated, is  in  reality,  a  lighter,  cheaper,  and  more  simple  con- 
struction than  that  involving  four  motors  of  the  same  total 
cnpacity.  '^f-M 

Most  of  the  troubles  on  pioneer  single-phase  railways 
were  due  to  operation  at  abnormally  high  speeds,  at  speeds 
higher  than  those  for  which  the  equipments  were  designed. 
These  high  rates  of  speed  were  possible  because  the  line  volt- 
age was  always  good  and  because  the  transformers  were 
usually  supplied  with  over-voltage  taps.  Furthermore,  the 
motors  had  very  steep  speed  characteristics,  which  permitted 
them  to  reach  a  higher  speed  than  would  be  possible  with  a 


Now    T.vpe    of    Mounting    Molois    in    I'uir.'J    on    lOai  li    .\\l'-- 

direct  current  motor  with  the  same  gear  ratio.  This  source 
01  trouble  is  now  eliminated  in  Westinghouse  equipments  by 
the  use  of  an  overspeed  relay,  which  is  electrically  o>cerated. 
and  is  controlled  by  the  current  and  voltage  applied  to  the 
motor  through  the  control  circuit.  When  the  speed  of  the 
motor  reaches  a  certain  predetermined  limit,  the  control  cir- 
cuit is  opened  on  the  higher  notches  of  the  controller.  This 
makes  it  impossible  to  operate  the  cars  above  the  limit  un- 
less there  Is  a  long  stretch  of  down-grade,  which  is  unusual 
on  interurban  lines.  In  any  event,  excess  speeds  are  pos- 
sible only  when  there  is  no  power  on  the  motors.  This 
method  of  protection  might  safely  be  applied  to  direct-current 
motors,  since  extremely  high  speeds  are  not  only  dangerous, 
but  in  nearly  all  cases  are  unnecessary.  High  speeds  are  a 
source  of  expense  because  of  the  extra  energy  consumption 


TRADE   NOTES. 

The  Stanton  Dielectric  Rubber  Company  of  Muskegon, 
J^Iich.,  because  of  a  conflict  in  names  will  hereafter  be  known 
as  the  Vulcanized  Products  Company  and  their  dielectric  ma- 
terial called  Dielectrite  will  be  renamed  Gohmak. 

The  Moloney  Electric  Company  of  St.  Louis,  with  works 
at  that  city  and  at  Windsor,  Canada,  have  opened  a  San 
Francisco  office,  in  charge  of  R.  B.  Elder,  in  his  permanent 
office  on  the  ground  floor  of  the  Rialto  Building.  The 
Moloney  Electric  Company  specialize  exclusively  on  the 
manufacture  of  transformers  and  the  San  FVancisco  offlce 
is  fully  equipped  with  such  detailed  information  as  may  be  re- 
quired  by   any   purchaser. 


NEW    CATALOG. 
The  Worcester  Polytechnic  Institute  has  just  issued  an 
attractive  catalog  of  250  pages  covering  items  of  interest  con- 
cerning the  Institute  for  1911-1912. 
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INCORPORATIONS. 
SAN    JOSE,    CAL.— Saratoga    Telephone    Company,    for 
$9000,  shares  at  $10  each,  $1560  subscribed   by  A.  B.  Brolly, 
F.  J.  Currier,  R.  L.  Hogg,  J.  A.  Kerr,  L.  J.  Church  and  others. 


ILLUMINATION. 

GERVAIS,  ORE. — An  agitation  is  being  set  on  foot  for 
electric  lights  in  this  town. 

WESTON,  ORE. — The  Preston-Shafter  Milling  Company, 
Athena,  will  rebuild  its  light  plant  here  and  install  modern 
machinery. 

WOODVILLE,  ORE.— The  Rogue  River  Electric  Company 
will  supply  electricity  to  the  town  as  soon  as  the  transformer 
station   is  completed. 

PORTLAND,  ORE.— The  Oregon-Idaho  Light  ■&  Power 
Company  has  been  granted  a  franchise  for  an  electric  light 
lilant.  power  and  heating  service;  the  city  is  to  establish  the 
latfls. 

BI0LLING11.\.\I,  WASH. — Business  men  here  are  agitating 
I  he  purchase  and  installing  of  cluster  lights  on  parts  of  Holly, 
Hay  and  Prospect  streets,  50  in  all,  for  which  the  cost  will  be 
about  $3750. 

PARIS,  IDAHO.— The  Telluride  Power  Company  has  been 
granted  the  right  to  maintain  an  electric  light  and  |)ower 
transmission  system  on  and  over  the  streets,  alleys  and  pub- 
lic places  of  this  city. 

ELLEXSBl'RG,  WASH.— S.  Hornstein,  of  Seattle,  made 
application  to  the  City  Council  for  a  gas  franchise;  he  offers 
a  guarantee  of  $2000  and  a  gradually  increasing  percentage 
of  the  gross  receipts. 

GLENDALE,  CAL.— A  special  election  will  be  held  Feb- 
ruary 2  for  the  purpose  of  voting  on  the  (juestion  of  issuing 
$40,000  in  bonds  for  acquiring,  constructing  and  completing 
a  municipal  electric  light  works   in   the  city. 

BELLINGHAM,  WASH.— An  appropriation  of  $6000  from 
the  funds  of  the  water  department  was  made  by  the  City  Coun- 
cil for  the  purchase  and  installation  of  the  required  equipment 
for  the  proposed  city  auxiliary  electric  lighting  plant. 

NEVADA  CITY,  CAL. — The  trustees  have  decided  to  take 
up  the  project  of  establishing  a  municipal  lighting  system. 
The  Pacific  Gas  &  Electric  Company,  which  owns  the  system 
now  supplying  the  city  with  light  and  power,  will  be  asked 
to  name  a  figure  which  it  will  accept  for  its  i)lant  in  this  city. 

FRESNO,  CAL. — W.  N.  Henderson,  local  manager  for  the 
Pacific  Gas  &  Electric  Company,  announces  that  his  com- 
pany plans  the  erection  of  a  $60,000  brick  and  stone  struc- 
ture for  its  offices  in  Fresno.  The  building  and  site  will  cost 
somewhere  in  the  neighborhood  of  $50,000  and  plans  will  be 
ready  within  a  few  weeks. 


BRIDGEPORT,  WASH.— J.  E.  Brayton  of  the  Nixon- 
Kimmel  Company,  Spokane,  has  asked  the  City  Council  for 
a  franchise  to  construct  light  and  power  lines  over  the  streets 
and  alleys  here. 

LE\\^STON,  MONT.— The  Butte  Electric  &  Power  Com- 
pany will  build  a  high  tension  power  transmission  line  from 
Rainbow  F^Us  to  Lewiston  this  summer.  The  distributing 
system  in  Lewiston  will  also  be  rebuilt. 

SEATTLE,  WASH.— The  contract  for  the  complete  elec- 
trical system  for  the  42-story  L.  C.  Smith  building,  to  be 
erected  at  the  corner  of  Yesler  Way  and  Second  avenue, 
ha.s  been  let  to  the  Empire  Construction  Company. 

HUSUM,  WASH.— Work  on  the  $1,000,000  power  plant  of 
the  Northwestern  Electric  Company,  four  miles  down  the 
White  Salmon  River,  will  be  pushed  to  completion  as  soon 
as  the  snow  disappears.  Large  donkey  engines  were  hauled 
111  from  Underwood,  to  be  used  in  excavating  for  the  con- 
crete dam. 

GARDNERVILLE,  NEV.— William  Scheele  &  Dick  Thran 
have  made  application  for  a  franchise  right  to  operate  an 
electric  plant  and  transmit  electricity  along  a  cerUiin  route. 
The  Iranchise  calls  for  a  period  of  25  years.  On  March  4t.h 
at  the  tfffice  of  the  board,  at  Genoa,  Nev.,  a  meeting  will  be 
held   for  a   hearing  of  the  said   petition. 

SEATTLE,  WASH.— Voters  will  be  asked  at  the  city  elec- 
tion in  March  to  approve  bond  issues  of  $1,000,000  and  $640,- 
000  for  additional  light  and  power  sites  on  the  White  River 
and  Lake  Cushman,  respectively,  as  the  result  of  a  meeting 
of  the  council.  The  issue,  if  approved,  will  include  the  purchase 
price  of  the  land  and  the  cost  of  installation  of  the  power 
plants.  It  is  proposed  to  utilize  the  Lake  Cushman  site  for 
power  for  industrial  establishments  for  this  city.  John  C. 
Hi.!<gins,  representing  John  E.  Wickstrom.  owner  of  the 
riparian  rights  and  land  in  the  tract,  said  that  if  the  city 
declined  to  take  over  the  lands  they  would  be  used  for  a  pri- 
vate plant  for  the  development  of  light  and  water  iiower. 

SAN  FRANCISCO,  CAL.— The  work  of  laying  20,000  feet 
of  cable  from  the  Oakland  shore  to  San  Francisco,  connect- 
ing the  distributing  stations  of  the  Great  Western  Power 
Company  and  the  City  Electric  Company  has  been  completed. 
With  the  new  cable  in  working  order  the  San  Francisco  dis- 
trict of  the  Great  Western  Power  Company  will  have  a  much 
improved  service,  getting  its  power  directly  from  the  main 
station  on  the  Feather  River,  105  miles  away.  About  six 
months  have  been  consumed  in  laying  the  cable,  which  is 
believed  to  be  the  largest  and  longest  of  its  kind  ever  laid. 
The  cable,  which  is  six  inches  in  diameter,  will  furnish  5000 
kilowatts  of  power.  It  is  protected  by  two  shields  of  metal, 
one  of  lead  and  another  of  steel,  with  a  com|)ound  subsUuice 
between  the  shields.  The  cost  of  the  power  cable  was  about 
$250,000. 


TRANSMISSION. 
MODESTO,  CAL. — The  board  has  granted  permission  to 
the  Sierra  &  San  Francisco  Power  Company  to  maintain  an 
electric    transmission    line    in    certain     parts     of     Stanislaus 
county. 

SAN  FRANCISCO,  CAL.— Kalenborn  &  Pahl,  electrical 
contractors,  report  the  completion  of  a  difficult  job  of  sub- 
marine cable  work  for  the  U.  S.  Government  which  has  re- 
cently connected  Angel  Island  with  an  U,000-volt  power  cable 
to  the  mainland  at  Tiburon  across  Raccoon   Straits  . 


TRANSPORTATION. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Com- 
pany has  been  granted  the  right  to  electrify  the  Santa  Monica 
air-line. 

SALEM,  ORE.— The  Oregon  Electric  Railway  Company 
promises  to  build  a  commodious  new  depot  here  within  a 
short  time. 

PASADENA,  CAL— The  Southern  Pacific  Company  has 
been  granted  a  franchise  to  extend  its  road  out  Washington 
to  Wilmington  street. 
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HILLINGS,  MONT.— Trolleyless  cars  have  been  intro- 
duced on  the  electric  system  here.  Power  is  drawn  from 
storage  (latteries  on  tlie  cars. 

PHOKNIX,  ARIZ.  An  application  for  a  franchise  for  the 
proposed  White  line  to  Mesa  and  Scottsdale,  has  been  made 
by  the  Salt  Lake  River  Valley  Electric  Railway  Company. 

""aIOSCOW,  IDAHO.— The  Inland  Empire  Railroad  will 
begin  work  at  once  on  the  new  depot  for  this  city,  to  be  a 
duplicate  of  the  new  station  at  Colfax.    The  cost  will  be  $4000. 

BELLINGHAM,  WASH.— Nooksack  Valley  Traction  Com- 
pany has  secured  an  extension  of  the  limit  of  its  franchise  for 
the  construction  of  an  electric  line.  Work  must  begin  within 
nine  months. 

nOTHELL,  WASH.— A.  K.  Rouse,  representing  Chicago 
capital,  has  asked  for  a  franchise  to  build  an  electric  line 
in  Uothell,  for  street  cars  and  light.  The  line  is  to  be  built 
into    Seattle   later. 

NAMPA,  IDAHO.-The  Southern  Idaho  Heat,  Light  & 
Power  Company  has  secured  a  site  for  a  depot  for  the 
Nampa-Caldwell  electric  line.  A  fine  depot  will  be  con- 
structed  this  spring. 

MARSHFIELD,  ORE.— Directors  of  the  Terminal  Railway 
have  ordered  work  to  proceed  on  the  first  mile  of  the  line 
out  of  here.  Two  electric  passenger  cars  will  be  ordered  at 
once  in  San  Francisco. 

EL  PASO,  TEX. — The  Stone-Webster  corporation  is  con- 
sidering the  proj3ct  of  constructing  a  valley  electric  line  from 
El  Paso  through  El  Paso  valley  to  Socorro  or  some  other 
point  in  the  lower  part  oi  the  valley. 

LOS  ANGELES,  CAL. — Vice-President  Paul  Shoup  of  the 
Pacific  Electric  Railway  has  announced  that  the  company 
will  spend  something  like  |100,000  in  improving  its  terminal 
facilities  at  Sixth  and  .Main  streets. 

SUTTER  CITY,  CAL.— OiTers  of  a  free  right-of-way  and 
the  purchase  of  stock  of  the  Marysville-Colusa  Railroad 
have  been  made  to  the  Northern  Electric  Company,  which 
will  build  through  to  Sutter  City. 

WENATCHEE,  WASH.— Bonds  of  the  Wenatchee  Valley 
Railway  &  Power  Company  have  been  sold  to  the  amount 
of  $1,000,000.  The  company  will  construct  a  trolley  from 
Malaga  to  Leavenworth,  60  miles  long. 

LEU.ANON,  ORE. — A  surveying  crew  is  at  work  running 
lines  up  the  Santiam  River.  No  information  is  available, 
but  it  is  believed  the  crew  is  in  the  employ  of  the  Oregon 
Electric  and  that  a  line  to  Sweet  Home  will  be  built. 

LOS  ANGELES,  CAL.— The  new  shops  of  the  Pacific 
Electric  Railway  Company  at  Dominguez,  the  industrial  city, 
will  be  built  at  a  cost  of  $750,000  instead  of  $250,000  as  pre- 
viously announced,  according  to  a  statement  of  Paul  Shoup, 
vice  president. 

SACRAMENTO,  CAL.— The  Vallejo  &  Northern  Railway 
Company  has  applied  for  a  franchise  for  lines  on  Second 
street,  between  K  and  M  streets,  and  thence  on  M  to  the 
middle  of  the  Sacramento  river,  and  on  Front  street,  from 
R  to  M,  and  thence  to  the  center  of  the  river. 

MONROVIAi  CAL.— General  Superintendent  Pratt,  Divi- 
sion Superintendent  Whelan,  and  other  Southern  Pacific  offi- 
cials, inspected  the  Lco  Angeles-Monrovia  spur  of  the  South- 
ern Pacific  recently.  The  party  came  in  a  special  train  and 
devoted  considerable  time  to  a  careful  investigation  of  switch- 
ins  and  yard  facilities  at  the  station.  No  hint  of  the  purpose 
of  the  trip  was  vouchsafed  but  it  is  believed  that  the  often- 


discussed  project  of  electrizing  the  line  is  again  under  con- 
sideration. The  annouiiceaiont  that  electric  traction  will  scon 
displace  steam  on  the  Los  Angeles-  Pasadena  branch  supports 
this  conjecture,  which  is  further  strengthened  by  the  fact 
that  the  region  traversed  by  the  Monrovia  line  is  rapidly 
building  up  and  only  awaits  frequent  service  to  become  as 
densely  settled  as  the  district  contiguous  to  the  Pacific 
Electric. 

LODI,  CAL — It  is  reliably  reported  that  the  Central 
California  Traction  Company  has  secured  rights  of  way  for 
a  branch  line  from  its  main  Sacraniento  lino  at  Gait  road 
to  Gait,  and  that  it  proposes  to  extend  the  branch  line  through 
Thornton  and  on  to  Walnut  Grove  on  the  Sacramento  River. 

PASADENA,  CAL.— The  Pasadena  Rapid  Transit  Com- 
pany, whose  aim  it  is  to  establish  a  twelve-minute  railway 
service  between  this  city  and  Los  Angeles,  has  taken  the  first 
step  in  proceedings  for  the  creation  of  a  bond  issue  to  finance 
the  undertaking.  At  a  recent  meeting  it  was  decided  by  the 
company  that  the  proposed  bond  issue  will  be  $2,000,000  in- 
stead of  $3,000,000  as   was  contemplated. 

STOCKTON,  CAL.— In  all  probability  the  Central  Cali- 
fornia Traction  Company  will  shortly  apply  to  the  City 
Council  for  a  franchise  to  operate  its  lines  along  Tuleberg 
Levee  to  the  Crown  Mills.  Councilman  O'Keefe  suggests  that 
the  city  build  a  belt  line  on  the  waterfront  and  allow  all  com- 
panies to  use  it. 

FOREST  GROVE,  ORE.— The  council  has  granted  a 
franchise  to  the  Oregon  and  California  Railroad  Company, 
which  grants  the  right  to  lay,  construct  and  maintain  street 
car  tracks  and  to  operate  and  maintain  power,  telephone  and 
telegraph  lines  in  this  city.  Construction  work  is  to  be  com- 
pleted within  8  months. 


TELEPHONE    AND    TELEGRAPH. 
GLASGOW,    MONT.— The   operating   room    of^e  Moore 
telephone  exchange  was  destroyed  by  fire  recently. 

ST.  JOHNS,  ORE.— The  Mount  Hood  Railway  and  Power 
Company  will  as  soon  as  possible  install  their  own  telephone 
system    in    their   plants   and    offices. 

MEDICAL  LAKE,  WASH.— Negotiations  arc  on  for  the 
purchase  of  the  Medical  Lake  telephone  line  by  the  Pacific 
States  Telegraph  &  Telephone  Company. 

EUGENE,  ORE.— A.  E.  Cohoon,  supervisor  of  Siiislaw 
National  Forest,  is  seeking  a  franchise  over  roads  in  western 
Lane  county,  for  a  government  telephone  line. 

SEATTLE,  WASH.— Word  is  received  here  that  the  Mar- 
coni Wireless  Telegraph  Company  will  equip  fourteen  vessels 
on  the  Pacific  Coast  and  that  in  a  short  time  the  company 
w'ill  open  a  station  in  Seattle. 

WALLA  WAX,LA,  WASH.— The  Western  Union  Telegraph 
Company's  office  in  this  city  are  to  be  moved  from  their  pres- 
ent quarters  in  the  Pain  building  on  South  Second  street  to 
the  Podigo-Lonoy  building  on  North  Second  street. 

GOLDENDAi,E,  WASH.— The  Lyle  Telephone  Company 
has  been  granted  permission  to  maintain  a  telephone  line 
along  the  public  highways  in  the  districts  tributary  to  Lyle, 
upon  the  express  condition  that  public  travel  shall  not  be 
interfered  with. 

MARTINEZ,  CAL.— The  Pacific  States  Telephone  &  Tel- 
egraph Co.  directors  met  here  the  other  day  and  re-elected 
Henry  T.  Scott  of  San  Francisco,  president;  E.  C.  Bradley, 
vice-president  and  general  manager,  and  F.  W.  Eaton,  secre- 
tary and  treasurer,  in  addition  to  twelve  directors.  From 
now  on  the  directors  will  hold  their  meetings  at  the  general 
offices   in   San   FVancisco. 
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DESIGN  OF  HIGH  TENSION  TRANSMISSION  LINES' 


P.Y  OTTi)  K.  KAI,i'II  Jr. 


Power  transmitted  over  Iiigli  tension  lines  is  gen- 
erally obtained  from  the  natural  now  of  some  river 
combined  with  artificial  storage  in  reservoirs.  In  a 
plant  of  2.00()  ft.  head,  a  flow  of  1  cu.  ft.  per  sec.  rep- 
resents 120  kw.-hr.  or  30  cii.  ft.  of  stored  water  per 
kvv.-hr. 

The  design  of  these  lines  is  generally  based  on  the 
results  of  a  thorough  investigation  of  the  requirements 
for  each  particular  case.     In  a  steel  tower  line  of  say 


Starting  with  the  tower  A  at  the  top  ;-f  '.!;■.>  '>•"  "•■-'• 
placing  the  catenary  as  shown  it  is  seen  that  tJie  lowest 
point  of  the  catenary  is  not  always  the  nearest  point  to 
the  ground. 

Point  E  is  the  lowest  point  of  span  A!!,  hut  G  is 
the  ijoint  of  minimum  clearance.  (I  (Iclcrmiiu's  the 
location  of  the  next  tower  !>. 

The  minimum  clearance  varies  between  20  and 
30  ft.,  depending  upon  the  location  of  the  line.     Thus 


Fig.    1.      Illustrating    the   Spacins   of   Towers    in    Hilly    Country. 


2,000  towers  where  every  100  pounds  of  unnecessary 
steel  per  tower  represents  a  waste  of  approximately 
$10,000,  the  importance  of  the  proper  selection  of  spans 
l)etween  towers  is  apparent.  This  is  especially  more 
striking  in  hilly  country  than  on  level  land.  In  hilly 
country  the  average  span  is  generally  longer  than  on 
level  land  when  using  towers  of  the  same  height. 

After  having  the  line  properly  surveyed  and  plot- 
ted in  profile,  the  only  way  to  secure  a  satisfactory  line 
is  to  determine,  step  by  step,  the  location  of  each  tower, 
as  shown  in  Fig.  1.  First  a  catenary  is  drawn  to  the 
same  scale  as  the  profile  and  cut  out  of  a  sheet  of  heavy 
profile  paper  or  other  material. 


'Presented    before    the    San    Francisco    Section    of    the    A.I. 
E.  E.,  Jan.  26,  1912. 


with  a  definite  clearance,  a  predetermined  tower  height 
the  points  of  support,  A,  B,  C,  etc.,  become  fixed.  The 
maxiimim  sag,  occurring  at  the  highest  temperatures 
met  with,  must  be  considered  here  with  wind  condi- 
tions disregarded.  ,< 

But  let  us  assume  that  a  wind  of  maximum  veloc- 
ity is  blowing  at' right  angles  to  the  line  as  shown  in 
Fig.  2.  In  a  long  span  AB,  followed  by  a  shorter 
span  r.C,  the  downward  pull  on  the  insulator  at  B 
is  not  sufficient  to  prevent  this  insulator  from  swing- 
ing through  an  angle  such  that  the  conductor  is  placed 
within  a  dangerous  proximity  to  the  steel  tower,  as 
is  due  to  the  resultant  of  the  wind  component,  on 
point  2.  This  is  due  to  the  resultant  of  the  wind  com- 
ponent on  spans  A  B  and  B  C  being  relatively  large  in 
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comparison  to  the  weight  component,  which  is  only 
that  part  of  the  span  B  C  from  B  to  the  lowest  point 
of  the  catenary  in  addition  to  a  similar  portion  of  span 
A  B,  the  small  part  between  B  and  E.  So  here  we  have 
another  factor  to  consider  in  the  spacing  of  the  towers. 


yind 


Pig.  2.     Wind  Must  Be  Considered  In  the  Spacing  of 
Towers. 

Fig.  3  shows  graphically  the  analysis  of  cable 
strains  due  to  maximnm  conditions  of  load,  wind  and 
temperature.  Spans  are  plotted  as  abscissae  and  cable 
tensions  as  erdinates.     Let  us  start  with  the  maximum 


allowable  cable  stress,  which,  of  course,  must  be  with- 
in the  elastic  limit  of  the  material  used.  Taking  a  value 
of  25,000  lb.  per  sq.  in.  for  copper  we  get  a  maximum 
value  of  2,610  lb.  for  the  specified  cable.  This  is  repre- 
sented by  the  straight  line  A  and  may  be  taken  as  the 
horizontal  tension.  Similarly  curve  B  represents  the 
maximum  horizontal  tension  at  the  insulator  if  it  is 
assumed  that  the  tension  tangent  to  the  catenary  at 
the  point  of  support  is  represented  by  the  line  A.  The 
angle  which  the  conductor  makes  with  the  horizontal 
at  the  insulator  becomes  greater  as  the  span  increases 
and  thus  an  increase  of  the  tangential  tension  in  the 
line  at  the  insulator  over  the  horizontal  tension  at  the 
middle  of  the  span. 

The  next  step  is  to  plot  the  curve  C,  showing  the 
tensions  without  wind  or  ice  as  the  case  may  be  at  the 
same  minimum  temperature.  The  decrease  in  load  ort 
the  cable  results  in  a  corresponding  decrease  in  tension 
until  a  new  deflection  is  reached  where  the  tendency 
to  contract  due  to  the  modulus  of  elasticity  of  the 
material  balances  the  gravity  stress  in  the  cable. 

In  a  similar  manner,  curves  are  plotted  for  the 
various  changes  in  temperature  by  taking  into  con- 
sideration the  coeff'icient  of  expansion.  This  results  in 
a  further  decrease  in  tension  due  to  the  lengthening  of 
the  conductor  and  at  the  same  time  contract  elastically 
due  to  this  decrease  in  tension  within  the  elastic  limit 
resulting  in  a  new  deflection. 

It  is  necessary  to  properly  combine  and  substitute 
in  various  equations  involved  to  obtain  values  with 
which  to  plot  these  curves.    With  the  chart  once  made 
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Graphic  Analysis  of  Cable  Strains. 
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the  immediate  use  of  all  quadratic  equations  or  of 
approximate  methods  can  thus  be  avoided.  An  article 
covering  the  complete  and  exact  .solution  of  the  equa- 
tions of  sag  and  tension,  would  be  too  long  to  include 
here.  It  is  always  well  to  have  a  check  on  the  various 
approximate  methods,  when  working  out  some  import- 
ant problem.  For  new  conditions  now  arise  with  steel 
core  aluminum  cables  in  which  the  sag  is  less  than  with 
copper  of  the  same  conductivity  as  the  steel  carries  the 
entire  load  at  the  higher  temperatures  similar  to  ice- 
covered  cables.  Let  us,  then,  look  into  a  particular 
illustration  of  the  method  involved. 

The     deflections    corresponding    to     the    tension 
shown    in    the   curves   are    found    from    the    equation 

pwS' 

D  = ,  where  p  is  the  ratio  of  resultant  weight  of 

8T 
wire,  ice,  and  wind  to  the  weight  of  the  wire,  w  is  the 
weight  of  a  foot  of  wire  1  sq.  in.  in  cross-section  which 
is  3.85  for  copper  and   1.1.S5   for  aluminum,  S  is  the 
span    in    feet    and    D    is    the    deflection    in    feet    .. 

.48lpS=  w 

D  = for  copper  by  substituting  the  value  of  — 

T  8 

For  a   No.  00  copper  cable    with    a    hemp    core 
494pS' 

D  =  * . 

T 
If    the    horizontal    tension    T'    in    the    cable    is 
u.sed,  instead  of  the  tension  T  in  lb.  ])er  sq.  in.,  with 

.05S= 
no  wind  and  ice  p  =  1,  therefore  D  = . 

r 

by  substituting 


For  aluminum  cables  D 


.145pS' 


.427pS' 


bv  similarlv  substi- 


the  value  of  — . 
S 

For  steel  cables  D  = 

T 
w 
tuting  tne  value  of  — . 
8 
For  cables  with  steel  cores  as  aluminum  with  steel 
cores,  or  copper  clad  wire,   similar  equations  can  be 
made  for  the  different  sizes  of   wire,  taking  into  ac- 
count the  different  proportion  of  the  difTerent  metals. 
In  the  selection  of  the  proper  size  wire  required  for 
the  power  to  be  transmitted,  the  chart  ?s  plotted  in 
Fig.  4  will  be  found  to  be  very  valuable  in  solving  the 
problems  for  lines  of  considerable  length,  where  the 
effect  of  line  capacity  becomes  quite  a  question. 

d 
(3n  this  chart  values  of  —  are  plotted  as  abscissae, 

r 
to  a  logarithmic  scale,  with  values  from  10  to  2000 
where  d  represents  the  distance  between  conductors  in 
inches  and  r  the  radius  of  the  conductor  in  inches. 
On  the  right  hand  ordinate  there  is  laid  off,  also  to  a 
logarithmic  scale,  the  various  sizes  of  stranded  and 
solid  wire  cables  in  B  &  S  gauge,  with  tneir  correspond- 
ing diameters  in  inches.     For  special  cables  such  as 


copper  with  hemp  core  or  aluminum  with  a  galvanized 
steel  core  the  actual  diameter  in  inches  can  be  used. 

The  parallel  straight  lines  making  an  angle  of  4.S 
degrees  with  the  abscissae  re|)resent  the  distance  be- 
tween wires  of  from  1  inch  to  100  feet,  thereby  covering 
a  range  of  any  spacing  of  wires  that  is  liable  to  come 
up  in  problems  even  outside  of  transmission  line  cal- 
culation. 

One  of  the  ordinates  at  the  left  hand  side  marked 
I-  represents  the  charging  current  in  amperes  per  mile 
])er  wire,  3  jihase  at  10,000  volts  between  wires.  Thi> 
is  used  in  connection  with  the  straight  line  marked 
Charging  Current  and  is  read  diagonally  across  the 
entire  chart.  This  curve  becomes  a  straight  line  only 
when  the  values  of  the  reciprocal  of  the  charging  cur- 
rent are  plotted  on  the  ordinate  I'^  to  an  evenly  divided 
scale  instead  of  the  actual  values.  The  reciprocals  from 
10  to  40  are  marked  on  the  right  hand  side  of  the  line 
I-  and  the  actual  values  are  shown  on  the  left  hand  side 
ranging  from  one-tenth  to  twenty-tive  thousandths  of 
an  ampere  charging  current. 

On  the  left  hand  ordinate,  there  is  also  plotted  to 
an  evenly  divided  scale  the  ohms  reactance  per  wire, 
three-phase,  to  be  used  with  the  corresponding  react- 
ance line  extending  diagonally  across  the  chart. 

Suppose,  as  an  example,  we  have  a  104,000  volt 
three-phase  line  136  miles  long  on  which  we  are  using 
a  hemp  core  copper  cable  45  hundredths  of  an  inch  in 
diameter  with  an  average  spacing  of  12  ft.  Start  at 
the  point  .45  inches  on  the  right  hand  side  of  the  chart 
and  then  read  horizontally  to  the  left  to  the  intersec- 
tion with  the  12  ft.  spacing.  From  this  point  look 
vertically  upward  to  the  intersection  with  the  diagonal 
line  for  charging  current.  Here  we  reai  at  the  left 
hand  side  the  charging  current  and  find  it  is  equal  to 
.0303  amperes  per  mile  at  10,000  volts  between  wires. 
Therefore,  the  136  miles  at  104,000  volts  the  charging 
current  is  equal  to  42.8  amperes  at  60  cycles  per  second. 
This  is  equivalent  to  7730  kilowatt  amperes. 

In  the  same  way  let  us  start  from  the  right  hand 
side  of  the  sheet  at  .45  in.  and  note  the  intersection 
with  the  12  ft.  spacing.  Looking  upward  to  the  inter- 
section with  the  reactanace  line,  and  then  horizontally 
across  the  sheet,  we  read  at  the  extreme  left  of  the 
chart  .815  ohms  reactance  per  mile  per  wire  at  60 
cycles.    For  136  miles  this  becomes  111  ohms. 

Now  with  the  triangle  shown  over  Fig.  5  the  char- 
acteristics of  any  transmission  line  can  be  determined. 
The  method  is  a  simplification  of  some  of  the  older 
graphical  ones. 

IcR 

Let  AB  =  — j ,  the  reactance  drop  due  to 

2 
the  charging  current  over  one  wire. 


IcLa 


BC 


the    resistance   drop    due   to 


the  charging  current  over  one  wire. 

CD  =  I  cos  Q  R,   the   resistance   drop   due  to 
the  power  component  of  the  load. 

DE  =  —  j  I  cos  6  Loj,  the  reactance  drop  due 
to  the  power  component  of  the  load. 
Where  I  =  the  current  in  the  line. 
I'  =  the  charging  current. 
R  =  the  resistance. 
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j  =  the  letter  used  in  solving  equation  by 
complex  quantities  to  distinguish  the  vertical  com- 
I^oncnt  from  the  horizontal  component. 

L  --=  the  self  induction  of  the  line. 
L(u-=  reactance  due  to  the  self  induction. 

9  =  the  angle  whose  cosine  is  the  power  factor 
of  the  load. 

Having  found  the  values  of  these  four  quantites 
in  percentage  of  the  voltage  at  the  receiver  end,  the 
rest  of  the  solution  is  performed  graphically  by  means 
of  a  triangle  which  is  made  of  celluloid  or  other  ma- 
terial. The  base  of  this  triangle  MN  is  divided  into 
any  number  of  metric  divisions  depending  upon  the 
accuracy  which  is  desired  and  is  used  as  a  scale  for  the 
remaining  construction.  Each  of  these  divisions  rep- 
resents a  value  of  one  per  cent.  From  a  center  O  on  NM 
extended,  an  arc  MP  of  any  convenient  length  is  de- 
scribed with  a  radius  of  100  divisions.  For  example, 
if  one  cm  be  taken  as  one  per  cent  the  radius  of  this 
arc  becomes  100  cm. 


KIg.  5.      'rcncral  Construction  for  Fig.  6. 

In  llu'  follitwing  example, — for  a  line  of  #00  B.  & 
!^.  ciip|)er  136  miles  in  length,  with  a  spacing  of  12  ft. 
between  wires,  a  resistance  per  wire  of  56  ohms  and 
with  20,000  kw.  delivered;  .\B  =  2  per  cent,  BC  =  4 


problem  that  has  to  be  solved  to  draw  the  arc  AT  with 
O  as  a  center  as  shown  in  Fig.  5,  if  a  triangle  PMK 
shown  in  larger  scale  in  Fig.  6  has  been  made  having 
the  arc  MT  cut  to  the  same  radius  as  AT,  it  is  only 
necessary  to  draw  on  the  line  OX  the  arc  AT  with 
the  arc  MP  of  the  triangle  by  placing  MN  along  AX. 
Construct  the  right  angle  triangle  ABC  and  CDE  also 
with  this  triangle  with  AB  =  2  per  cent  (2  units). 
BC  =  4  per  cent,  CD  =  10  per  cent,  and  DE  =  20  per 
cent. 

Now  place  the  arc  MP  of  the  triangle  on  arc  AT 
so  that  the  base  MN  passes  through  the  point  E.  Here 
at  E  is  read  on  MN  8  per  cent,  which  is  the  regula- 
tion at  unity  power  factor. 

On  our  triangle  with  M  as  center  are  laid  ofif  sev- 
eral value  of  Q,  that  is  cos"'  .95,  .85,  etc.  For  any  other 
power  factor  as  for  example  95  per  cent  lay  off  angle 
ECF  by  placing  MU  along  EC  and  obtain  line  CF. 
The  length  is  determined  by  EF  which  is  perpendicu- 
lar to  CE.  As  before,  slide  the  arc  MP  of  the  triangle 
along  .^T  until  the  base  MN  passes  through  F.  We 
read  a  regulation  of  14  per  cent  at  a  95  per  cent  power 
factor. 

In  a  similar  manner  examples  have  been  worked 
out,  thereby  determining  the  characteristics  of  the 
Stanislaus  line  of  the  Sierra  and  San  Francisco  Power 
Company  into  San  Francisco  which  check  with  actual 
tests  at  various  loads  and  where  we  are  operated  at 
approximately  99  9pcr  cent  power  factor. 

Notice  of  Errata. 

On  page  89  of  the  Feb.  .3,  1912,  issue  of  this  jour- 
nal it  is  stated  that  the  total  interruptions  to  service 
on  the  Stanislaus  transmission  system  for  a  period  of 
fifteen  months  were  twenty-four  hours.  This  should 
read  less  than  one  hour. 

In  Fig.  6  a  line  should  be  shown  at  right  angles 
to  the  base  of  the  triangle  inside  the  arc  AT. 


Fig.   6. 


per  cent,  CD  =  10  per  cent,  and  DE  =   20  per  cent  at 
unity  power  factor. 

With   my   scheme   it   is   ugt   necessary   for   every 


THE  ELECTRICAL  DEVELOPMENT  LEAGUE. 

Ninetv-five  members  gathered  at  the  newly  or- 
ganized Electrical  Development  League  in  San  Fran- 
cisco on  Tuesday,  February  6th,  at  the  Press  Club 
rooms.  .\  month  ago  the  total  enrollment  showed  fifty- 
one  members  so  that  enthusiasm  seems  to  be  of  a  high 
order. 

The  program  of  the  meeting  was  opened  by  an 
interesting  paper  on  publicity  which  was  read  by  James 
Redpath  of  the  advertising  department  of  the  South- 
ern Pacific  Company.    This  paper  is  to  be  found  below. 

Then  followed  a  debate  on  the  question:  Re- 
solved, that  it  is  the  best  interest  of  the  central  stations 
to  sell'  incandescent  lamps.  Messrs.  Holabird,  Thie- 
ben.  Carrigan  and  Stowe  upheld  the  negative  while 
Messrs.  I-each.  Neiman,  Walton  and  Holberton  bat- 
tled for  the  affirmative.  The  discussion  was  thought- 
fully listened  to  by  all  present.  The  judges,  consist- 
ing'of  James  Redpath,  George  J.  Henry  Jr.,  and  Pro- 
fessor C.  L.  Cory,  rendered  a  decision  in  favor  of 
the  atfirmative. 

The  Publicity  Committee  displayed  four  separate 
ideas  for  general  newspaper  advertising  and  advanced 
new  and  sug.gestive  methods  of  making  this  most- 
efTortivc.  The  discussion  created  a  profound  impres- 
sion among  the  members.  The  report  of  the  Publicity 
Committee  is  as  follows: 
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We  have  in  mind  several  forms  of  publicity  cam- 
paigns, consideration  of  any  one  of  which  will  occupy 
an  entire  meeting,  and  as  others  are  to  be  heard  fnuii 
today  we  will  pass  them  up  for  the  moment  and  treat 
with  the  campaign  suggested  at  a  previous  meeting— 
that  of  a  weekly  electrical  newspaper  page. 

In  laying  out  these  pages  it  has  been  the  object 
to  have  the  illustrations  so  placed  as  to  catch  the  eye, 
attract  attention,  and  arouse  curiosity  or  interest  on 
the  part  of  the  reader  in  turning  over  the  pages- 
objects  which  should  be  the  foundation  of  all  advertise- 
rhents  and  especially  ours. 

Now  as  to  copy.  The  magnitude  and  variety  of 
the  commodity  to  be  dealt  with  we  feel  calls  for  the 
use  of  what  is  known  as  the  "bulls  eye"  copy^that  is 
— a  few  short,  crisp  facts  that  the  eye  involuntarily 
forces  upon  the  brain  of  the  reader  with  a  minimum 
of  effort  rather  than  a  congested  mass  of  matter  which 
few,  if  any,  would  take  sufficient  time  to  read^  and  if 
read — just  long  enough  to  determine  the  fact  that  it 
was  an  advertisement  and  then  drop. 

Each  advertisement  should  carry  a  "reason  wjiyV 
—for  example, — "Once  hot — always  hot," — In  other 
words  reminding  the  housewife  in  a  suggestive  way  of 
no  more  wood  or  coal  fires  to  keep  up  while  ironing, 
no  more  hot  stoves  to  stand  over,  or  rooms  to  put  up 
with,  and  consequent  colds,. and,  incidentally,  a  saving 
in  fuel  bills. 

Now  this  brings  us  to  the  point  where  we  are 
going  to  be  asked  questions.  This  is  what  we  hope  to 
get  out  of  our  display  advertising.  It  is  the  evidence 
to  us  that  the  public  is  getting  interested.  To  take 
care  of  these  inquiries  we  should  have  something  with 
which  to  follow  them  up.  This  "follow-up"  material 
should  be  in  the  form  of  booklets, — at  least  two  in 
number;  one  that  will  give  a  reasonable  amount  of 
detailed  information  to  the  person  interested  in  house- 
hold articles  for  instance;  the  other,  one  that  will  sat- 
isfy building  contractors,  and  architects, — that  will 
indicate  to  them  the  simplicity  and  ease  with  which 
arrangements  can  he  made  in  the  construction  of  a 
house,  whereby  the  various  electrical  labor-saving  de- 
vices of  the  household  may  be  installed. 

You  ask  the  question,  "Does  advertising  pay?" 
We  answer,  "Properly,  honestly  and  intelligently  done, 
— yes."'  What  would  this  great  Western  country  of 
ours  have  amounted  to  if  the  builders  of  the  first  rail- 
road, after  completion  of  the  line,  had  laid  down  and 
waited  for  business  to  come  to  them?  Did  they  do  it? 
No.  They  saw  they  needed  business  to  make  the  road 
pay.  To  get  this  business  they  neded  settlers.  To  get 
settlers'  they  advertised. 

And,  gentlemen, — you  are  in  the  same  boat.  You 
have  persevered  until  you  have  mastered  the  mighty 
giants  of  the  Sierras  and  with  a  tiny  copper  thread 
have  led  them  from  their  mountain  strongholds  to  our 
very  doors  to  perform  our  heavy  labors ;  to  move 
mountains;  fill  chasms, — that  the  world's  great  high- 
ways of  commerce  may  be  shortened;  to  help  us  home 
after  the  close  of  toil.  Yes, — so  humble  have  you  made 
these  mighty  forces  that  they  may  be  carried  around 
""in  our  pockets,  done  up  in  tiny  packages,  called  on  at 
will  to  guide  our  footsteps  along  dark  paths. 

How  may  others  get  better  acquainted  with  tlKse 
forces?    ADVERTISE. 


DINNER  TO  BION  J.  ARNOLD. 

The  San  Francisco  Section  of.  the  .American  Insti- 
tute of  Electrical  Engirieers.gaye  a. complimentary  din- 
ner on  the  evening  of  February  3d  to  Bion  J.  Arnold, 
past  president  of  the  Institute  and  engineer  in  charge 
of  the  traction  study  at  San  Francisco.  About  eighty 
members  and  guests  were  in  attendance  and  a  most  en- 
joyable evening  held. 

The  principal  address  of  the  evening  was  given 
by  Mr.  Arnold,  the  toastmaster  being  H.  A.  Lardner 
and  other  speakers  Geo.  C.  Holberton,  J.  R.  Bibbins 
and  J.  G.  DeRemer.    Mr.  Arnold's  address  follows: 

I  suppose  you  are  somewhat  interested  perhaps 
in  the  particular  problem  that  I  am  here  over.  I  want 
to  say  that  San  Francisco's  problem  I  regard  as 
quite  a  delicate  one,  at  the  same  time  a  very  inter- 
esting one.  I  hope  to  be  instrumental  in  getting  the 
various  elements  harmonized  if  possible  upon  some 
kind  of  settlement,  if  you  may  call  it  that,  or  some 
kind  of  a  program  which  will  allow  the  various  dis- 
cordant elements  of  the  city  to  work  harmoniously 
toward  producing  a  street  car  service  in  the  city  which 
will  be  satisfactory  to  the  citizens  as  well  as  to  the 
operators  of  the  properties,  and  in  time  such  as  will 
enable  them  to  give  service  to  the  great  Exposition 
which  you  are  going  to  have  here  in  1915. 

I  stand  on  this  principle  fundamentally  that  the 
investments,  the  legitimate  investments  in  property 
can  and  must  be  protected,  that  is,  in  privately  owned 
property.  What  that  investment  is,  is  a  question  to 
be  analyzed.  It  has  been  analyzed  in  other  cities,  and, 
of  course,  the  view  of  the  municipality  as  to  the  value 
of  the  investment,  and  of  the  corporation  owning  the 
investment,  is  usually  at  variance,  but  thgre  is  some 
value  there.  When  the  value  is  found  and  agreed 
upon,  that  value  shall  be  protected  in  such  a  way 
that  when  the  franchise  shall  expire  the  company  will 
know  that  it  is  going  to  get  that  value  out  of  the 
property,  and  not  going  to  have  it  taken  away  from 
it  simply  because  of  the  fact  that  the  franchise  has 
expired.  In  other  words,  it  ought  to  be  possible  for 
the  companies  holding  such  franchises  and  for  the 
municipality  to  agree  on  some  date  that  the  fran- 
chises will  all  expire,  and  that  after  that  date  the  com- 
pany shall  be  allowed  to  continue  to  operate  until  the 
city  purchases  the  property,  if  it  choses  to  do  so,  or 
till  it  makes  some  other  satisfactory  arrangement  with 
the  company.  This  is  the  fundamental  principle  that 
T  am  going  on.  It  has  succeeded  in  Chicago,  and  T 
am  in  hopes  that  the  idea  may  succeed  here. 

I  suppose  vou  arc  all  more  or  less  familiar  with 
the  settlement  in  Chicago  made  there  upon  the  basis 
of  agreeing  with  the  company  in  advance  on  the  value 
of  the  properties,  a  price  which  the  city  would  pay 
the  company  in  case  it  ever  saw  fit  to  purchase.  They 
found  a  certain  price,  and  the  muriicipality  agreed  to 
pay  that  price,  plus  whatever  money  was  added  to  the 
property  from  time  to  time  under  certain  conditions,  so 
that  the  city  of  Chicago  knows  any  day  the  price  it 
would  have  to  pav  for  its  street  railway  properties  in 
case  it  ever  sees  fit  to  purchase  them,  and  it  can  pur- 
chase them  any  time  it  so  indicates  its  desire  to  do  so 
and  pays  the  cash  for  them. 

Now.  the  companies  there  can  operate  during  the 
life  of  their  franchises,  and  after  the  expiration  of  the 
fratichises.  if  the  city  does  not  purchase,  they  can  op- 
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crate  uiuler  the  same  conditions  that  obtain  in  the 
present  provisions.  So  we  worked  it  out  in  Chicago,  I 
think,  in  a  satisfactory  way. 

In  Cleveland  they  have  settled  it  in  another  way. 
They  there  settled  upon  an  ordinance  which  was  the 
outcome  of  the  influence  of  ex-Mayor  Johnson,  now 
deceased,  who  introduced  the  three-cent  fare  idea 
there,  fought  for  it  many  years,  and  finally  succeeded 
in  getting  it  adopted,  and  they,  like  Chicago,  also 
agreed  on  a  valuation  of  the  properties,  a  price  that 
the  city  should  pay  in  case  it  ever  purchased;  but 
they  went  one  step  further,  and  stipulated  that  the 
company  should  only  be  allowed  to  make  six  per 
cent  and  no  more  u])on  this  investment.  W'e  in  Chi- 
cago, believed  that  did  not  give  sufficient  inducement 
to  the  owners  and  operators  of  the  company  to  war- 
rant the  kind  of  service  that  we  thought  Chicago 
wanted,  so  we  gave  to  the  company  the  right  to  earn 
5  per  cent  upon  its  investment,  and  45  per  cent  of  the 
net  after  the  property  was  properly  operated  and 
maintained  and  renewed.  The  companies  then  pay 
to  themselves  forty-five  per  cent  of  the  net  that  is  left, 
and  the  city  gets  55  per  cent  of  that  net.  That  gives 
to  the  company  something  besides  a  bare  return  upon 
the  investment,  and  makes  what  we  believe  is  an  in- 
ducement or  reward  for  good  service  and  for  proper 
operation  of  the  property.  Cleveland  has  that  incent- 
ive lacking.  It  limits  their  profits  to  6  per  cent.  In 
Chicago  we  give  them  5  per  cent,  plus  what  they  can 
make,  which  has  amounted  to  7  and  8  per  cent,  and 
in  one  instance  10  per  cent,  and  in  one  6  per  cent, 
besides  putting  into  the  city  treasury  about  two  mil- 
lion dollars  per  annum  out  of  the  profits  of  the  com- 
pany. 

Now,  the  Cleveland  ordinance  did  not  prove  en- 
tirely successful.  They  were  to  operate  for  a  period  of 
eight  months  under  the  three-cent  ordinance,  that  is 
eight  tickets  for  a  quarter.  The  Cleveland  ordinance 
stipulated  that  the  citizens  should  have  a  three-cent 
fare,  that  is  eight  tickets  for  a  quarter,  so  long  as  the 


company  was  able  to  operate  and  keep  a  reserve  fund 
up  to  $300,000,  this  reserve  fund  being  for  the  purpose 
of  maintaining  and  renewing  the  property.  Whenever 
the  reserve  fund  drops  below  $300,000  then  the  fare 
was  to  be  raised  one  cent  per  passenger,  and  when 
that  reserve  fund  got  up  to  $300,000  the  fare  was  to  be 
automatically  reduced  again  a  cent,  so  that  this  reserve 
fund  acted  as  the  surge  tank  for  governing  the  fare  that 
the  citizens  should  pay,  it  being  assumed  that  when 
it  got  to  $300,000  the  company  was  able  to  set  aside 
enough  for  maintenance  and  when  below  that  that  it 
would  not  set  aside  enough.  But  in  no  event  did  the 
company  get  more  than  6  per  cent. 

There  was  another  provision  in  the  ordinance, 
namely,  that  the  companies  could  not  sell  securities 
except  at  par,  and  the  city  could  not  demand  exten- 
sions. It  was  soon  found  that  the  company  could  not 
sell  its  security  at  par,  and  the  city  could  not  get  any 
extensions.  You  got  pretty  crowded  cars,  and  the 
service  wasn't  entirely  satisfactory^  so  they  have  re- 
crntlv  amended  the  ordinance  which  gives  the  com- 
pany the  right  to  sell  its  securities  at  something  less 
than  par.  The  discount,  however,  should  be  acceptable 
to  the  city.  They  have  recognized  you  cannot  always 
market  a  security,  and  they  never  did  market  a  secur- 
ity on  this  property  at  par  since  the  ordinance  was 
passed. 

There  are  other  minor  changes.  One  gives  to  the 
city  the  same  authority  by  stating  where  the  exten- 
sions should  be,  and  they  can  demand  extensions. 
They  are  acting  now  under  the  second  trial  period 
under  this  new  ordinance.  They  don't  know  yet  if 
thev  will  be  able  to  make  the  three-cent  fare  hold  or 
not.  They  are  charging  a  cent  for  transfers,  which  is 
returned  to  the  passenger  in  case  the  transfer  is  not 
used.  So  thev  are  under  the  second  trial  period  of  the 
Cleveland  ordinance  and  we  shall  have  to  wait  to  see 
how   it   comes  out. 

W'e  in  Chicago  believe  that  the  Chicago  idea  is 
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betler  than  the  Cleveland  idea,  because  it  gives  to  the 
o.in^r  o.  the  road  an  incenti\e  over  and  above  the 
bare  return  on  its  money.  And  those  of  you  who 
are  operating  public  utilities  feel  that  you  ought  to 
have  some  reward  besides  an  interest  return  on  your 
money  for  staying  on  the  job,  because  you  can  in- 
vest your  money  in  a  mortgage  and  get  5  and  6  per 
cent  and  not  worry  anything  about  it;  but  you  cannot 
run  a  gas  or  electric  property  without  some  worry. 
You  cannot  even  build  them  without  worry. 

Now,  the  question  of  franchise  values  is  some- 
thing that  is  being  considered  throughout  the  coun- 
try. Those  of  us  who  organized  companies  twenty 
years  ago,  and  some  since,  were  disposed  to  and  did 
place  a  value  upon  franchises,  and  rightfully  enough 
we  believed,  because  we  judged  properties  not  upon 
what  they  were  really  worth  intrinsically,  but  upon 
what  they  could  earn,  that  is,  capital  that  they 
could  earn  a  reasonable  return  on,  and  securities  were 
sold  on  that  basis.  But  in  the  last  four  or  five  years 
it  has  become,  not  fashionable  (I  will  put  it  that  way) 
to  claim  a  franchise  value  because  in  many  of  the 
States  they  have  laws  which  permit  the  State  or 
municipality  to  regulate  rates.  Now,  ^vhenever  a  State 
or  municipality  has  the  right  to  regulate  rates  you 
can  see  that  it  is  within  its  power  to  fix  the  rate  so 
low  that  the  advantage  of  having  a  franchise  may  be 
nil ;  consequently  the  franchise  may  have  no  value. 
Therefore,  it  is  not  wise  to  claim  that  it  has  a  value, 
and  few  of  us  are  claiming  any  more  that  it  has  a  value, 
but  we  are  rather  standing  upon  the  platform  that  we 
are  entitled  to  earn  a  return  upon  the  value  of  a  prop- 
erty, plus  a  legitimate  development  expense,  promo- 
tion expense,  etc.,  but  we  are  not  claiming  very  much 
for  franchise  values,  although  we  are  claiming  the 
right  to  live  so  long  as  the  franchise  exists,  and  claim- 
ing that  we  should  make  a  liberal  profit  during  the 
life  of  that  franchise.  I  contend  that  any  man  or  com- 
pany that  goes  into  a  new  field,  creates  a  new  enter- 
prise, takes  the  chance  of  the  thing  being  profitable 
or  successful  is  entitled  to  something  more  than  an 
ordinary  return  on  his  money.  He  is  entitled  not  only 
to  that  return  but  he  is  entitled  to  a  good  liberal 
promoter's  profit,  if  you  please  to  call  it  that,  or  a 
good  liberal  profit  of  some  kind  to  compensate  him 
for  having  taken  the  risk  of  creating  this  property 
under  new  and  adverse  conditions.  If  you  don't 
give  to  the  individual  or  corporation,  who  takes  those 
risks,  that  chance  of  reward,  you  are  going  to  get 
no  new  properties  created,  no  new  inventions,  nothing 
in  the  way  of  progressiveness  that  has  tended  so  great- 
ly and  been  instrumental  in  making  this  country  what 
it  is  today,  especially  during  the  last  twenty-five  years, 
and  especially  in  the  field  in  which  our  energies  have 
been  directed.  Stippose  when  these  electric,  light, 
power,  gas  and  railroad  properties  were  projected  it 
was  known  that  they  would  not  be  permitted  to  earn 
on  their  capital  over  6  per  cent,  how  many  of  you 
would  have  qualified  yourselves  as  engineers  to  carry 
out  your  present  occupations,  or  qualify  to  fill  your 
present  positions?  It  takes  from  you  the  incentive 
to  do  everything — I  don't  say  anything — takes  away 
fr^m  you  what  I  considered  the  necessary  in- 
centive to  develop  new  enterprises.  I  think  that  is 
hcinsj  pretty  well  recognized  by  public  utility  com- 
missions. 


The  Wisconsin  commission  has  gone  a  step  fur- 
ther, the  Wisconsin  State  Railroad  Commission,  I  be- 
lieve it  is  called.  They  have  gone  so  far  as  to  say  that 
the  company,  or  individual,  who  has  organized  a  com- 
pany under  such  conditions  and  lost  money  on  it 
from  the  start,  is  entitled  to  get  that  money  back,  plus 
a  return  upon  it,  and  a  reasonable  promoter's  fee  and 
profit;  and  I  believe  that  is  a  perfectly  just  proposi- 
tion, namely,  if  you  have  gone  in  and  created  an  enter- 
prise, and  operated  it  under  adverse  conditions  in 
early  years  on  the  assumption  you  are  going  to  be 
allowed  to  make  large  profits  during  subsequent  years, 
I  say,  under  these  conditions  when  the  public  comes 
in  and  says,  "We  are  going  to  regulate  you,  you  can- 
not make  these  large  profits  that  you  anticipated,"  I 
say  that  the  public  should  permit  you  to  have  an  ex- 
cessive profit  during  the  subsequent  years,  or  should 
reimburse  you  for  your  losses  plus  interests  upon  them, 
plus  a  reasonable  profit  for  having  created  the  enter- 
prise. That  position  I  am  taking  in  the  Bufifalo  re- 
organization. I  don't  know  if  we  are  going  to  get  the 
State  Commission  to  see  it  that  way,  but  I  believe 
we  are.  If  that  Commission  acquiesces  in  that  posi- 
tion the  same  as  the  Wisconsin  State  Railroad  Com- 
mission has,  it  means  one  step  further  towards  an 
equitable  adjustment  between  the  corporations  and 
the  public. 

Now,  the  creation  of  those  public  enterprises  in 
our  cities  such  as  subways,  and  tunnels,  etc.,  it  is 
pretty  evident  to  me  that  these  properties  can  be  best 
created — not  necessarily  best  created,  but  probably 
can  be  created  the  cheapest,  upon  the  municipal  cr'^dit, 
ihat  is,  upon  some  financial  basis,  which  causes  the 
city  to  get  behind  the  created  enterprise,  eveJr  by  lend- 
ing its  credit  or  by  guaranteeing  the  bonds  or  even 
issuing  city  bonds  upon  it  or  issuing  bonds  upon  the 
property  backed  by  the  city  in  some  way.  Alind  you, 
I  do  not  say  that  the  municipality  should  operate  that 
tunnel  or  subway,  but  I  say  you  can  create  the  prop- 
erty first  cheaper  upon  city  credit  than  upon  individ- 
ual or  corporation  credit,  because  a  municipality  can 
usually  borrow  money  at  a  lower  rate  of  interest  than 
a  private  individual  can,  say  half  of  one  per  cent,  or 
some  per  cent  lower.  If  it  could  borrow  it  as  low  as 
an  individual  can  you  can  create  the  property  as 
cheaply  as  the  individual  or  corporation ;  if  it  can 
borrow  the  money  at  a  lower  rate  than  the  individual 
you  create  the  property  for  less — not  create  it  for  less 
but  carry  it  on  for  less,  because  your  fixed  charges  are 
less.  To  give  service  to  the  public  for  the  least  money, 
you  want  to  get  the  benefit  of  the  lowest  fixed  charges. 
That  I  believe  can  be  done  upon  municipal  credit 
better  than  by  private  credit.  That  is  assuming,  of 
course,  that  the  money  is  honestly  and  properly  spent 
by  the  municipality  or  by  somebody  for  the  munici- 
pality. That  is  the  case  also  in  creating  a  private  en- 
terprise, but  the  question  of  whether  it  is  to  be  oper- 
ated by  the  municipality  or  the  private  corporation  is 
an  entirely  different  thing,  and  I  say  you  may  lose  all 
yon  have  saved  in  the  municipally  created  subway 
by  improper  mimicipal  operation.  I  don't  need  to- 
argue  that  question.  You  have  got  to  operate  a  mu- 
nicipally owned  public  utility  just  as  honestly  as  a 
privately  owned  one,  or  you  lose  all  the  advantages- 
9,^  the  municipal  credit  behind  it. 
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COMMENTS  ON  SHOW  WINDOW  LIGHTING.' 

BY  EDW.  T.  PORTER. 

Show  window  lighting  may  be  divided  into  two 
general  classes  according  to  the  kind  of  advertising  de- 
sired, for  it  must  be  remembered  that  show  windows 
and  everything  pertaining  to  them  are  primarily  for 
advertising  purposes. 

The  first  class  ma}'  be  termed  "spectacular  light- 
ing," the  object  being  to  draw  attention  to  the  window 
and  store  by  means  of  the  brilliancy,  or  novelty  of  the 
lighting  effect  as  such,  without  special  reference  to  the 
merchandise  which  may  be  displayed  in  the  window. 

The  second  class  which  we  will  call  "merchandise- 
display  lighting"  lays  emphasis  upon  the  goods  dis- 
played in  the  window,  keeping  the  light  sources  con- 
cealed, or  at  least  inconspicuous. 

Spectacular  show  window  lighting  unquestion- 
ably has  its  place,  but  unfortunately  it  is  all  too  often 
used,  or  misused,  where  it  is  decidedly  out  of  place. 
Generally  speaking,  it  is  only  permissible  in  the 
cheaper  grade  of  stores  and  in  small,  shallow  windows, 
or  where  a  miscellaneous  assortment  of  merchandise  is 
dressed  high  in  back  of  the  window.  Curio,  Indian 
goods,  novelty  and  toy  stores  may  properly  use  exposed 
display  lighting,  provided  always  that  the  lights  are  of 
moderate  candle  power,  and  preferably  frosted  or  en- 
closed in  diffusing  shades.  The  practice  of  hanging 
high  power  bare  lamps,  especially  the  4fX)  and  ."iOO  watt 
tungstens,  in  the  middle  of  a  window  full  of  goods,  is 
ab.solutely  indefensible  from  any  point  of  view;  indeed 
it  may  properly  be  termed  criminal,  and  should  be  pro- 
hibited by  ordinance. 

In  large,  high  windows,  a  combination  of  spectac- 
ular and  display  lighting  may  be  used  which  has  some 
excellent  features.  If  the  plate  glass  is  carried  nearly 
to  the  ceiling  line,  a  row  of  25  or  40  watt  tungsten 
lamps  set  8  or  9  inches  apart,  pointing  towards  the 
rear  lower  corner  of  the  window  and  equipped  with 
prismatic  glass  reflectors,  will  give  excellent  illumi- 
nation and  at  the  same  time  afford  a  pleasing  attrac- 
tion in  themselves,  especially  if  there  are  a  number  of 
such  windows  in  succession  so  that  the  light  forms  a 
long,  unbroken  line.  From  a  distance  such  an  arrange- 
ment will  draw  attention  to  the  store,  while  upon 
nearer  approach  the  height  of  the  lights  above  the  side- 
walk renders  them  unobtrusive  to  the  observer  looking 
at  the  display  of  goods  in  the  window. 

The  second  class  includes  by  far  the  greater  part 
of  properly  lighted  show  windows.  It  may  be  laid 
down  as  a  general  fundamental  rule  of  good  window 
lighting  that  the  flux  of  light  should,  as  nearlv  as  prac- 
ticable follow  the  line  of  vision,  and  that  the  lighi 
sources  should  be  entirely  out  of  the  line  of  vision, 
and  so  placed  that  the  direct  rays  cannot  strike 
the  eyes  of  the  observer  while  he  is  looking  at 
the  goods  displayed  in  the  window.  The  following  of 
these  rules  usually  requires  that  the  lamps  should  be- 
located  along  the  upper  front  corner  of  the  window 
Preferably  the  lamps  should  be  concealed  behind  wood 
work,  draperies  or  an  opaque  sign  with  translucent  let- 
tering painted  on  the  glass  at  the  window  top. 

It  is  important  there   should    bo    some    subduei! 

'Presented  before  the  Los  Angeles  Section  ot  the  A.  I.  E.  E 
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shadows ;  to  secure  which,  the  light  should  come  from 
one  general  direction,  but  to  avoid  too  sharp  shadows 
it  should  not  come  from  a  single  source  or  cluster.  A 
row  of  lights  along  the  front  of  a  window  fulfills  this 
requirement,  except  in  the  case  of  a  window  forming 
one  side  of  a  deep  entrance  vestibule.  If  the  row  of 
lights  is  carried  along  the  upper  edge  of  that  part  of 
the  window  facing  the  vestibule  there  will  be  cross 
lighting  from  two  directions  which  may  obliterate  the 
shadows,  and  also  most  of  the  lamps  will  be  exposed  to 
view  from  the  street.  Both  of  these  defects  may  be 
corrected  by  bunching  the  lights  near  the  front  corner, 
and  using  concentrating  reflectors  to  throw  the  light 
down  and  back  upon  the  goods  in  the  rear  part  of  the 
window. 

Where  the  entrance  vestibule  is  very  deep  as  has 
recently  become  popular,  the  scheme  mentioned  above 
is  impracticable,  and  proper  light  becomes  a  rather 
vexing  problem,  with  several  possible  though  not  en- 
tirely satisfactory  solutions. 

One  method  would  be  to  use  lamps  in  deep  opaque 
reflectors,  preferably  of  the  silvered  mirror  type.  The 
objections  are  the  unsightliness  of  the  reflectors  them- 
selves, and  that  the  ceiling  of  the  window  would  be  in- 
sufficiently lighted  unless  it  were  white  or  very  light 
in  color,  in  which  case  there  would  probably  be  suffi- 
cient reflection  from  the  lower  part  of  the  window  for 
ceiling  illumination. 

Lamps  are  sometimes  set  in  pockets  in  the  ceiling. 
This  method  if  properly  designed  and  carried  out  with 
suitable  reflectors  may  be  made  to  give  excellent  re- 
sults, and  from  an  artistic  standpoint  is  nearly  ideal. 
Opaque  silvered  reflectors,  which  may  be  of  plain 
mirror  glass  built  into  the  woodwork,  should  be  used, 
and  the  pockets  should  be  of  such  depth  that  the  fila- 
ments of  the  lamps  will  not  be  visible  at  more  than  an 
angle  of  45  degrees  from  the  vertical.  The  above  con- 
struction is  expensive  but  would  be  fully  warranted  in 
a  high-class  installation. 

A  third  and  very  satisfactory  solution  is  to  use 
prismatic  or  opalescent  reflectors  of  sufficient  depth  to 
conceal  the  lamp  filaments.  This  will  give  a  more 
cheerful  effect  to  the  window  and  also  probably  be 
received  more  cheerfully  by  the  proprietor  on  account 
of  the  smaller  expense. 

One  of  the  most  difficult  windows  to  light  with 
any  degree  of  satisfaction  is  the  high  and  wide  but 
shallow  windows  frequentlv  found  along  the  side 
street  frontage  of  clothing  stores,  especially  if  the  win- 
dows are  provided  with  a  shelf. 

Such  windows  usually  have  on  display  men's  suits 
which,  being  dark  in  color,  require  a  high  intensity  of 
illumination.  Also  they  must  necessarily  be  displayed 
in  an  upright  position,  and  the  suits  nearest  the  front 
of  the  window  are  subject  to  the  closest  inspection  and 
should  have  the  highest  degree  of  illumination,  yet 
with  the  usual  arrangement  of  lights  there  is  practi- 
cally no  illumination  except  upon  the  upper  surfaces. 

The  writer  is  of  the  opinion  that  the  simplest  and 
best  method  of  treating  such  a  condition  is  to  put  high 
powered  lamps  with  weather  proof  fittings  and  reflee- 
tors  entirely  outside  of  the  show  windows.  Some  light 
will  doubtless  be  lost  by  partial  reflection  from  the  sur- 
face of  the  plate  glass,  but  the  light  will  fall  upon  the 
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front  of  the  merchandise  as  it  should,  instead  of  upmi 
the  top  only.  Care  must  be  taken  that  the  image  of 
the  lights  reflected  from  the  glass  does  not  come  within 
the  line  of  vision  of  an  observer. 

The  question  of  intensity  of  illumination  is  an 
open  one.  Within  limits  it  is  largely  a  matter  of  the 
condition  of  the  merchant's  exchequer  or  his  desire  to 
outdo  or  undo  his  neighbor. 

Before  the  advent  of  the  tungsten  lamp  few  win- 
dows could  be  found  in  which  the  illumination  at  the 
front  part  of  the  window  floor  exceeded  three  or  four 
lumens  per  ft.  (i.e.  ft.-candles),  but  within  a  year  the 
standard  had  nearly  trebled,  so  that  at  the  present  time 
a  window  with  less  than  five  lumens  per  sq.  ft.  can 
hardly  claim  adequate  illumination  for  any  but  the 
lightest  colored  goods.  Dark  goods  require  upwards 
of  ten  lumens  for  good  illumination,  and  in  extreme- 
cases,  windows  have  been  flooded  with  over  one  hun- 
dred lumens  per  sq.  ft.  Such  extreme  brilliancy  is  poor 
engineering  because  it  is  wasteful.  The  normal  human 
eye  is  a  very  poor  judge  of  the  intensity  of  illumina- 
tion for  intensities  much  in  excess  of  that  under  which 
the  object  viewed  can  be  clearly  and  easily  seen.  For 
example,  if  a  piece  of  silk  can  be  clearly  seen  without 
special  effort  under  an  illumination  of  five  lumens  per 
scj.  ft.  an  intensity  of  ten  lumens  would  add  l)ut  little. 
if  any,  to  the  attractiveness  of  the  goods,  and  if  the 
illumination  were  gradually  raised  from  ten  to  twenty 
or  more  lumens  probably  not  one  person  in  a  hundred 
would  notice  the  change,  though  sorne  might  find  it 
difficult  to  see  clearly  with  the  higher  intensity  due  to 
the  glare  of  the  reflected  light. 

It  goes  almost  without  saying  that  the  proper  in- 
tensity is  governed  very  largely  by  the  color  of  the 
goods  displayed.  .\n  intensity  which  would  brilliantly 
illuminate  a  window  full  of  light  colored  silks  or  table 
linens,  would  be  entirely  inadequate  for  a  display  of 
men"s  winter  clothing  or  dark  dress  goods,  therefore 
provision  should  always  be  made  for  using  part  or  all 
of  the  lighting  equipment  of  a  window,  and  the  equip- 
ment for  maximum  illumination  should  be  proportioned 
to  give  clear  vision  for  the  darkest  goods  to  be  dis- 
played in  the  window. 

The  choice  of  lamps,  reflectors  and  fittings  is  a 
difficult  matter  to  discuss  in  a  meeting  of  this  nature 
on  account  of  the  commercial  aspect  which  such  a  dis- 
cussion naturally  assumes. 

Among  electric  lamps  the  tungsten  or  ]\Iazda  lias 
a  i)ractical  monopoly  of  the  field  for  show  window 
lighting  and  properly  so.  For  spectacular  lighting  tlie 
smaller  units,  25  or  40  watts,  will  naturally  be  used, 
and  in  some  cases  with  low  voltage,  5  or  10  watt  lamps 
may  be  used.  Where  lamps  are  partially  or  wholly 
concealed,  econom}'  will  usually  require  the  use  of 
60  or  100  watt  lamps,  and  in  very  large  windows  or 
where  extremely  high  intensities  are  sought  the  400  or 
500  watt  iinits  might  be  used  to  advantage. 

Tubular  lamps  with  tungsten  filaments,  as  now 
made,  labor  under  the  tlisadvantage  of  being  low  volt- 
age lamps  and  therefore  requiring  transformers  <jr 
series  connection.  They  have  special  advantages  for 
showcase  lighting  and  in  low  windows  or  to  suppU- 
mcnt  general  lighting  in  large  or  special  windows. 
Windows  having   approximately   the   same   depth   as 


I'.eight,  even  though  quite  large,  may  be  lighted  by 
these  lamps,  but  for  high  and  comparatively  shallow 
windows  the  distribution  of  light  from  them  as  ordi- 
narily made,  is  too  broad  and  does  not  carry  far  enough 
to  reach  the  lower  front  part  of  the  window  where  the 
light  is  most  needed.  This,  however,  is  more  depend- 
ent upon  the  reflector  trough  in  which  the  lamps  are 
mounted  than  upon  the  lamps  themselves,  and  there  is 
no  vital  reason  why  reflectors  cannot  be  made  for  these 
lamps  which  will  concentrate  the  light  in  any  given 
direction  even  more  accurately  than  can  be  done  with 
the  reflectors  used  on  the  ordinary  bulb  lamps. 

Reflectors  are  the  means  by  which  the  engineer  is 
enabled  to  direct  and  control  the  light  from  his  lamps, 
and  special  care  should  be  used  in  selecting  those  best 
adapted  to  the  particular  installation  in  hand. 

Considered  as  reflectors  only,  silvered  glass  is  un- 
doubtedlv  the  most  efficient,  and  reflectors  of  this  ma- 
terial, either  in  one  piece  or  built  up  of  minor  sheets, 
may  be  obtained  in  a  variety  of  forms  and  sizes.  Some 
of  these  are  quite  pleasing  in  appearance,  but  for  the 
most  part  such  reflectors  are  best  suited  for  concealed 
lighting 

For  exposed  lighting  there  are  many  forms  of  pris- 
matic and  opalescent  reflectors  available  which  are 
fairly  good  reflectors  and  also  of  pleasing  appearance. 

Nearly  all  progressive  manufacturers  of  reflectors 
will  furnish  authoritative  polar  diagrams  showing  the 
distribution  of  light  at  various  angles  from  their  re- 
flectors when  used  with  the  lamps  for  which  they  were 
designed.  Such  diagrams  enable  one  to  select  a  re- 
flector suited  to  the  particular  case  in  hand.  In  making 
such  selection  it  should  be  borne  in  mind  that  it  is 
the  goods  near  the  front  of  the  window  whicti  are  sub- 
ject to  the  closest  scrutiny  and  therefore  require  the 
greatest  intensity  of  illumination. 


DISCUSSION    ON    SHOW   WINDOW    LIGHTING. 

BY  FREDI^RICK   S.   MTI.I>;. 

In  the  subject  of  proper  show  window  lighting  there  is 
only  one  class  which  is  figured  from  an  engineering  stand- 
point and  not  from  a  selling  point  of  view,  with  the  follow- 
ing peculiarities  derived  from  the  details  taken  into  con- 
sideration: Height  of  the  windows  from  floor  to  ceiling; 
length  from  riser  to  riser,  or  divisions  in  the  plate  glass 
windows;  depth  and  color  of  finish  of  the  wood  work;  the 
grades  or  color  of  materials  to  be  displayed.  With  these 
factors  determined  the  next  step  is  to  ascertain  the  proper 
number  of  foot-candles  and  power  necessary  to  light  the 
windows  with  the  greatest  efficiency.  A  foot-candle  is  a 
normal  illumination  produced  by  one  unit  of  candle  power 
at  a  distance  of  one  foot  and  equals  10.764  meter  candles. 

Proper  window  lighting  is  always  considered  the  most 
valuable  asset  of  a  merchant  and,  inasmuch  as  the  expense 
of  installing  the  wood  work  and  back-ground  with  inlaid 
floors,  is  comparatively  great,  this  precaution  of  selecting 
a  lighting  system  should  also  be  used  in  recommending  the 
proper  system  of  window  lighting  and  number  of  foot-candles 
to  be  given,  regardless  of  the  first  cost  of  the  installation. 
A  merchant  depends  largely  upon  his  show  windows,  wall 
and  show  cases  for  a  20  to  35  per  cent  return  on  the  profit.^ 
of  his  business,  as  they  are  his  salesman.  Where  a  mer- 
chant will  not  stop  at  an  expenditure  in  decorating  windows 
and  putting  elegant  finishes  on  the  interior,  why  should 
he  not  be  controlled  by  a  standard  on  illumination? 

The  subject  of  spectacular  window  lighting  is  seldom 
considered  from  an  engineering  stand-point.     Merchants  who 
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are  installing  this  syisloin  oT  window  lighting  are  either  un- 
reliable Arms,  that  is,  considered  as  transient  merchants,  or 
they  liave  no  regard  for  the  subject  of  proper  illumination. 
The  contractor  installs  so-called  spectacular  window  lighting 
on  specifications  emanating  from  an  architect's  office  or  the 
merchant  himself.  The  method  of  installing  single  units  of 
400  to  500  watt  tungsten  lamps  in  an  8  or  10  ft.  high  win- 
dow, regardless  of  the  depth  or  length,  and  also  clusters 
of  tungsten  lamps,  is  far  from  securing  a  proper  diffusion 
of  light. 

Mr.  Porter  states  in  his  paper  as  follows: 
"In  large,  high  windows,  a  combination  of  spectacular 
and  display  lighting  may  be  used  which  has  some  excellent 
features.  If  the  plate  glass  is  carried  nearly  to  the  ceiling 
line  a  row  of  25  or  40  watt  tungsten  lamps,  set  8  or  9  in. 
apart,  pointing  towards  the  rear  lower  corner  of  the  win- 
dow, and  equipped  with  prismatic  glass  reflectors,  will  give 
excellent  illumination."  Here  a  mistake  is  often  made  by 
merchants  in  different  classes  of  trade,  in  adopting  the 
same  system  of  lighting.  Very  little  thought  is  given  here 
for  the  class  of  material  displayed  and  the  color  scheme. 
For  instance,  we  must  consider  the  amount  of  light  re- 
Mectcd  from  the  goods  and  background  to  reach  a  definite  fig- 
uring basis. 

White         material  reflects  80  per  cent  of  Incident  light 

LiKlit   Pink        ••  "  35 

Grten  "  "  18 

De:u]    Ulack       "  "  1 

This  explains  the  difference  in  foot-candles  obtaining  in 
the  same  set  of  show  windows,  where  a  display  of  white 
goods  will  give  good  results  and  a  window  20  feet  further 
along,  showing  a  line  of  dark  material,  will  seem  dead.  This 
is  also  shown  by  the  following  table  of  approximate  values 
for    proper    illumination    of    show    windows: 

Show    window.s   with    light   goods    require     8.0    foot-candlos 
"  "  ■■    medium    "  "         16.0 

dark       "  "         20.0 

There  are  various  ways  by  which  to  determine  the 
|)ower  needed  for  these  windows.  The  method  commonly 
used  for  various  installations  is  as  follows: 


Watts   required    (Total)  =■ 


Area  (sq.  ft.)    X   I 


K 


Where  the  given  constant.  K,  is  dependent  largely  on  the 
color  elTects,  using  as  a.  basis — with  tungsten  lumps,  polislied 
surface  rellectors.  light  wails — a  constant  value  for  K  ot  5.0 
we  have  for: 

I'olished   reflector   witli   dark  walls,   the  value 4.0 

Satin   Hnish     "  "        light 4. .3 

"      dark        "  "         "      .■1.4 

I  is  tlie  Intensity   in  fcot-candles   desired. 

Let  us  discuss  the  second  class  of  projierly  lighted  sh.w- 
windows.  This  is  mostly  covered  by  the  foregoing  remarks. 
However,  we  may  repeat  that  which  Mr.  Porter  states,  "as 
a  general  fundamental  rule  of  good  window  lighting,  that 
the  flux  of  the  light  should,  as  nearly  as  practicable,  follow 
the  line  of  vision,  and  that  the  light  sources,  should  be  en- 
tirely out  of  the  line  of  vision,  and  so  placed  that  the  direct 
rays  cannot  strike  the  eyes  of  the  observer,  while  he  is  look- 
ing at  the  goods  displayed  in  the  window.  Following  these 
rules  usually  requires  that  the  lamps  should  be  located  along 
the  upper  front  corner  of  the  window." 

Of  the  tubular  lamps  and  tungsten  filament,  it  is  stated 
that  they  are  laboring  under  the  disadvantage  of  being  low- 
voltage,  and  therefore,  require  transformers  or  series  con- 
nections. This  is  not  necessary  on  the  new  wire  type  of 
lamps.  Also,  it  is  stated  that  the  reflectors,  as  mentioned 
with  this  system,  are  only  used  to  concentrate  the  light 
in  one  direction.  This  also  has  been  overcome  by  the  de- 
signin.g  of  various  classes  of  reflectors  to  be  usetl  on  any  re- 
spective classes  of  installation  desired.  Various  manufactur- 
ers are  now  making  all  classes  of  reflectors  to  accommodate 
tubular  lamps. 


PRACTICAL  ILLUMINATION.' 

BV    P.   B.   LEWIS. 

S(^inc  )-ear.s  ago  gas  lighting  was  revolutionized  by 
the  advent  of  the  Wclsbach  mantle,  and  electric  light- 
ing companies  became  somewhat  concerned  over  their 
position  in  the  lighting  field. 

The  3.5  watt  carbon  incandescent  lamp  was  at 
that  time  their  only  defense,  and  owing  to  the  low  effi- 
ciency and  yellowish  qualit}'  of  light,  the  gas  light 
gained  considerable  grotind.  The  tungsten  and  other 
high  efficiency  lamps  were  soon  after  placed  upon  a 
commercial  basis  and  regained  the  vanishing  prestige 
of  the  incandescent  electric  lamp. 

The  advent  of  these  higher  efficiency  lamps,  with 
their  greater  intensity  of  light — or,  as  it  is  more  prop- 
erly called,  higher  intrinsic  brilliancy,  with  the  con>e- 
quent  damaging  effect  upon  the  eye,  together  with  the 
ever  increasing  demand  for  efficiency,  arc  probably 
largely  responsible  for  the  serious  consideration  which 
the  subject  of  illumination  has  received  recently  from  a 
scientific  standpoint. 

Tn  the  days  of  our  grandfathers  when  artificial 
light  had  no  particular  commercial  value,  but  was  only 
considered  a  convenience,  the  tallow  candle  answered 
their  purpose.  This  had  an  intrinsic  brilliancy  (which 
is  the  candle  power  emitted  per  square  inch  of  pro- 
jected area)  of  three.  This  form  of  light  was  super- 
seded by  the  oil  lamp,  having  an  intrinsic  brilliancy  of 
six.  And  we  find  that  as  light  sources  have  been  im- 
proved the  intrinsic  brilliancy  has  been  increased  until 
as  with  the  flaming  arc  lamp  we  have  a  light  source 
capable  of  emitting  5000  c.p.  per  square  inch  of  pro- 
jected area. 

When  it  is  remembered  that  the  human  eye  can 
withstand  without  fatigue  but  about  5  c.p.  per  square 
inch  of  surface,  it  is  clearly  seen  what  the  harmful 
effect  of  unshaded  modern  light  sources  might  be,  and 
the  question  of  eye  protection  therefore  becomes  one 
of  great  importance. 

Table    uf    IntriiiNie    lirllllauvy. 

Candle    3 

Oil  lamp   6 

Gas   flame    7 

Welsbach   gas   mantle    35 

Enclosed  A.C.  arc  lamp 125 

Enclosed  IJ.C.  arc  lamp   150 

Carbon  incandescent  lamp   375 

Cem   incandescen:    lamp    625 

Tungsten  incandesceni  lamp 1000 

Flaming    arc    lamp     5000 

Sun  at  zenith   600,000 

In  the  table  .shown,  it  is  noted  that  the  tungsten 
incandescent  lamp  has  an  intrinsic  brilliancy  of  lOC^, 
and  as  this  is  the  outcome  of  the  ever  increasing  de- 
mand for  light,  the  lighting  companies  soon  found  that 
unless  the  subject  of  illumination  was  given  .some  at- 
tention by  thein,  considerable  harm  rather  than  benefit 
would  result. 

By  wav  of  explanation,  it  might  be  well  to  point 
out  that  lighting  consumers  have  an  extremely  vague 
idea  of  the  kw.  or  unit  by  which  they  are  charged  for 
the  service  they  receive :  and,  therefore,  are  inclined 
to  demand  light  rather  than  the  energy  that  produces 
it.  It  is,  therefore,  evident  that  poor  efficiency,  or 
poorly  designed  installations,  reflect  upon  the  lighting- 
company,  and  as  is  usually  the  case,  they  are  compelled 
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to  point  out  to  the  consumer  wherein  the  fault  lies,    ll  both  sides  of  the  screen.  The  intensity  varies  inversely 

may  be  that  the  fault  is  due  to  dark  colors  of  walls,  or  as  the  square  of  the  distance  of  the  light  sources  from 

hangings,  or  the  use  of  frosted  globes,  or  the  use  oi  the  screen;  as,   for  instance,   if    the    standard    candle 

improper  style  of  shades  or  reflectors.     These  points  measures  one  foot  from  the  screen  and  the  lamp  to  be 

will  be  touched  upon  later.  tested  measures  four  feet,  its  candle  power  will  be  four 

The  increasing  demand  for  light  has  brought  about  squared  or  sixteen.     In  this  way  it  is  also  possible  to 

a  demand  for  greater  efficiency  in  order  that  the  ex-  determine  the  candle  power  which  a  lamp  gives  in  each 

pense  of  this  increase  of  light  shall  not  be  prohibitive,  direction,  in  other  words;  determine  its  photometric 

Light   can   be   controlled,   directed  or  re-directed,  curve, 

similar   to   most  other   forms  of  energ>'.      Light   rays  It  is   thus   found   that   all    ordinary    incandescent 

travel  in  straight  lines  unless  absorbed  or  deflected,  lamps  give  the  most  light  in  a  direction  at  right  angles 

Deflection  can  occur  in  one  of  two  ways;  either  by  re-  to  the  length  of  the  lamp.    In  fact,  while  the  common 

fraction  or  by  reflection.     Refraction  simply  means  the  \0  c.p.  lamp  gives  16  c.p.  in  this  direction,  it  gives  but 

bending  the  light  ray,  as,  for  instance — when  a  light  6.6  c.p.  at  the  tip,  the  direction  in  which  the  light  is 

ray  strikes  a  pane  of  glass  at  a  certain  angle  its  direc-  most  needed  when  the  lamp  is  hanging  vertical,  as  is 

tion   is  slightly   changed   in   its   passage  through   the  usually  the  case.    It  is  evident,  then,  that  a  bare  lamp . 

plass.  like  this  hung  in  a  room,  will  throw  the  maximum 

Reflection  may  be  either  regular  or  irregular.  Reg-  amount  of  light  on  the  walls  of  the  room,  and  only  40 

ular  reflection  occurs  when  light  strikes  a  smooth  sur-  per  cent  of  this  amount  of  light  down,  whcfe,  in  nearly 

face,  such  as  a  mirror,  and  is  reflected  as  a  sharp  beam,  every  case  it  is  most  needed.    This  readily  illustrates 

The  angle  at  which  it  strikes  the  mirror  being  equal  tn  the  necessity  of  using  reflectors  to  change  or  redirect 

the  angle  at  which  it  is  reflected.  the  rays  of  light  as  given  off  by  the  lamps,  and  reflect 

When,  however,  light   strikes    a    rough    surface,  them  where  they  are  of  the  most  use. 

uhether  polished  or  unpolished,  the  light  is  reflected  If  this  same  lamp  be  equipped  with  a  concentrating 

in  all  directions,  causing  what  is  called,  irregular  or  prismatic  reflector,  such  as  the  Focusing  Holophane, 

diffused   reflection.     This,   in   the  case  of  a  piece  of  the  candlepower  in  the  horizontal  direction  will  be  7, 

glazed  writing  paper  resting  on  the  desk,  we  often  find  and  in  the  downward  or  vertical  direction,  57.    This  re- 

a  glare  from  the  paper,  which  is  caused  by  the  concen-  flector  is  suited  to  all   locations  where  concentrated 

trated  reflection;  but  if  this  glazed  paper  be  replaced  light  is  desired  at  one  point,  without  distribution  over 

with  blotting  paper,  the  glare  will  disappear,  due  to  the  a  wide  area;  for  instance,  in  show  windows  or  in  halls 

rough  surface  of  the  latter,  and  the  resulting  diffused  or  very  small  rooms  having  high  ceilings, 

reflection.  Other  types  and  designs  of  reflectors  control  the 

Different    colors   absorb   or   reflect   different   per-  light  in  a  similar  manner,  but  redirect  it  through  wider 

centages  of  the  light,  and  it  is  for  this  reason  that  a  or  narrower  angles,  and  it  is  necessary  to  Know  the 

room  which  is  papered  with  a  dark  color  has  the  appear-  area  that  is  to  be  lighted,  and  the  height  above  the 

ance  i>f  being  poorly  lighted,  whereas  the  same  candle  floor  that  the   lamp   may  be   hung  before  the  proper 

l<(>\ver  of  lamps,  by  simply  changing  the  wall  paper  selection  of  a  reflector  can  be  made, 

for  a  light  shade,  will    make    the    room    appear    much  Effective  illumination  is  usually  that  part  which  is 

brighter.  directed  downward  and  not  to  exceed  60  degrees  from 

Mirror  reHects                                                  .^.'"  IT^  ^^6  vertical.    As  an  example,  a  bare  60  watt  tungsten 

White  paper  82  lamp  will  furnish  a  flux  of  light  in  a  direction  between 

pink   ...............................!!!!!!!!!!!  36  0  degrees  and  60  degrees   from   the   vertical   of  86.8 

^'"^  ?^  lumens.     This  same  lamp  equipped  with  an  intensive 

Green   IS  .                 ^       ^     ^ ^ 

Dark  'irown 13  reflector  will  fumish  221  lumens,  or  a  gain  in  effective 

BUilk  paper ^0.5  illumination  by  the  use  of  the  reflector  of  155  per  cent. 

Deep  chocolate  0.4G  y^g   gj^g   and   number  of  lamps  or  total   candle 

Black   velvet    0.4  .                                                             ^      . 

power  required  depend  upon  three  things :    First,  the 

In  the  same  way.  tapestry,  burlap  and  velvet  ab-  intensity  of  light  required  for  the  room  to  be  lighted ; 

sorb  a  great  quantity  ot  the  light.     The  smoother  the  ^j^^  ^^p^  ^^  reflectors  to  be  used,  and  the  color  of  the 

surface  the  more  will  be  the  light  reflected,  as  for  m-  ^^.^^^  ^^^^  ^^-y^^^^  ^j  ^^e  room.    One  is  no  less  important 

stance,  a  tinted  wall  will  reflect  more  than  a  wall  cov-  ^j^^^^  ^j^^  ^^j^^^.^^    intensity  of  light  has  for  its  unit  the 

ered  with  wall  paper.    Glass  also  absorbs  light.  foot-candle,  or  the  illumination  produced  on  a  surface 

Per  cent.  One  foot  distant  from  a  light  source  of  one  candle  power. 

Clear  glass  absorbs 10  Since  light  varies  inversely  as  the  square  of  the  distance. 

Frosted   glass   absorbs 30-45  i^,                  .          .       -^         .            .         .                            . 

Opal  glass  absorbs  40-50  a  16  C.p.  lamp  Will  givc  ail  lUumioation  of  one  foot- 

Aiabaster  glass  absorbs  50-60  z2iridXt  On  a  Surface  four  feet  from  the  lamp.  The  foot- 
Intensity  of  light  is  expressed  in  candle  power,  candle  intensity  required  to  give  satisfactory  results 
which  is  sim])ly  an  expression  in  terms  of  light  given  depends  upon  the  class  of  service  and  varies  from  0.1, 
by  a  standard  candle.  To  measure  the  candle  power  for  the  residence  street  lighting,  to  20.0  for  show  win- 
of  a  light  source  a  screen  is  placed  between  this  light  dows.  Again,  stores  and  show  windows  on  an  active 
'sburce  and  a  standard  candle,  or  a  lamp  that  has  pre-  business  street  in  a  large  city  must  have  higher  illumi- 
viously  been  standardized  by  the  candle,  and  it  is  nation  than  in  small  towns  where  there  is  less  compe- 
moved  to  a  position  that  obtains  equal  brightness  on  tition  or  rivalry  in  display  lighting.     With  indirect  or 
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concealed  lighting,  and  with  direct  lighting  from  ex- 
tremely high  ceilings,  higher  intensities  must  he 
allowed  than  with  direct  lighting  from  usual  ceiling 
heights. 

In  the  past,  and  largely  at  the  present  time,  the  de- 
signing of  lighting  schemes  has  been  handled  solely  bv 
the  architect,  but  on  account  of  the  increasing  import- 
ance of  this  phase  of  engineering,  it  is  becoming  re- 
cognized as  a  profession.  However,  it  is  so  closely 
affiliated  with  the  architecture,  that  it  should  be  han- 
dled jointly. 


THE  BURNING  OF  POLE  TOPS. 

The  Washington  Water  Power  Company  has  en- 
countered a  peculiar  trouble  in  the  burning  of  pole 
tops.  Upon  testing  the  insulators  from  these  burned 
poles  no  punctures  are  revealed  and  the  only  solution 
to  be  suggested  is  that  the  heat  from  the  charging 
current  has  started  a  smoldering  fire  in  the  poles  and 
grounding  of  the  pins  has  been  resorted  to.  Whether 
or  not  this  will  prove  to  be  the  desired  remedy  time 
only  can  tell — as  no  similar  work  has  been  done  here- 
tofore. 


JEWEL  BEARING  FOR  ELECTRIC  METERS. 
Cuj)  diamond  jewels  are  being  used  by  the  Seattle 
Electric  Company  in  all  large  direct  current  meters 
and  in  some  of  the  small  direct  current  meters  work- 
ing on  a  high-load  factor.  The  results  have  been 
highly  satisfactory,  the  life  being  about  five  times 
the  life  of  the  sapphire  jewel.  Owing  to  dissatisfac- 
tion with  the  results  obtained  with  sapphire  jewels  in 
induction  meters,  the  company  last  year  purchased 
1400  induction  meters  with  diamond  jewels.  How- 
ever, they  have  not  been  in  service  a  sufficient  length 
of  time  to  determine  what  length  of  life  can  be  ex- 
pected of  them.  The  flat  diamond  with  a  ringstone 
sapphire  guide  has  not  proven  satisfactory. 


THE    USE    OF    LIGHTNING     ARRESTERS 
AROUND  PUGET  SOUND. 

In  the  Puget  Sound  territory  lightning  arresters 
do  not  ordinarily  unction  in  accordance  with  their 
name.  Lightning  is  exceedingly  rare  as  shown  by  a 
report  of  the  Seattle  Electric  Company.  With  but 
two  interruptions  due  to  lightning  in  over  seven  years 
and  with  damages  on  each  occasion  not  exceeding 
$15,  it  may  be  wondered  for  what  purpose  these  ap- 
pliances are  used.  They  serve  to  take  care  of  surges 
set  up  by  switching,  short  circuits,  grounds  and  other 
disturbing  elements  occurring  in  lines  of  13,000  volts. 
There  are  several  types  in  use,  the  most  efficient  prob- 
ably being  the  aluminum  cell   arrester. 

One  of  these,  placed  on  the  bus  of  a  13,800  volt 
system,  has  discharge  with  each  disturbance  set  up. 
in  spite  of  the  arrangement  wherein  the  surge  had  to 
pass  back  through  current  transformers  and  a  set 
of  choke  coils  in  the  lines.  This  is  a  very  good 
record  considering  that  the  protection  afforded  hy 
arresters  on  a  bus  is  held  to  be  rather  doubtful  due  to 
the  large  inductance  offered  to  high  frequency  surges 
bv  the  current  transformers  on  each  line. 


AN  IMPORTANT  LEGAL  OPINION. 

Of  utmost  importance  to  public  service  corpora- 
tions throughout  the  State  of  California  is  the  recent 
legal  opinion  of  John  W.  Shenk  in  brief  presented  to 
the  Los  Angeles  Council  referring  to  the  effect  of  the 
repeal  of  Section  19  of  Article  11  of  the  constitution  of 
the  State  of  California.  The  matter  is  entirely  self 
explanatory  and  is  published  in  full  below : 

Section  1.  From  the  time  of  the  adoption  of 
the  California  constitution  of  1879  until  October  10, 
1911,  the  constitution  of  the  State  of  California  con- 
tained the  following  provision  in  Section  19  of  Ar- 
ticle XI: 

"In  any  city  where  there  are  no  public  works  owned 
and  controlled  by  the  municipality  for  supplying  the 
same  with  water  or  artificial  light,  any  individual,  or 
any  company  duly  incorporated  for  such  purpose, 
under  and  by  authority  of  the  laws  of  this  State,  shall 
under  the  direction  of  the  superintendent  of  streets,  or 
other  officer  in  control  thereof,  and  under  such  gen- 
eral regulations  as  the  municipality  may  prescribe,  for 
damages  and  indemnity  for  damages,  have  the  privi- 
lege of  using  the  public  streets  and  thoroughfares 
thereof,  and  of  laying  down  pipes  and  conduits  therein, 
and  connections  therewith,  so  far  as  may  be  necessary 
for  introducing  into  and  supplying  such  city  and  its 
inhabitants  either  with  gaslight,  or  other  illuminating 
light,  or  with  fresh  water  for  domestic  and  all  other 
purposes,  upon  the  condition  that  the  municipal  gov- 
ernment shall  have  the  right  to  regulate  the  charges 
thereof." 

The  purpose  of  the  foregoing  section  of  the  con- 
stitution, as  disclosed  by  the  record  at  the  time  of  its 
submission  to  a  vote  of  the  people,  was  to  permit  free 
and  open  competition  between  persons  and  corpora- 
tions desiring  to  engage  in  the  business  of  furnish- 
ing water  or  artificial  light  in  municipalities  and  to 
prevent  a  monopoly  in  the  furnishing  of  these  utilities. 
The  effect  of  the  adoption  of  the  section  was  to  per- 
mit any  person  or  corporation  desiring  to  engage  in 
such  business  to  occupy  the  public  streets  of  munici- 
palities without  obtaining  franchises  from  the  city 
authorities  and  without  hindrance  or  restriction  on 
the  part  of  local  authorities  other  than  that  necessary 
in  the  proper  exercise  of  the  police  povver.  Under  that 
section  many  companies  have  been  organized  and  are 
now  furnishing  water,  gas  or  electric  light  to  the  City 
of  Los  .A.ngeles  and  its  inhabitants  and  occupying  and 
using  the  public  streets  of  the  city  for  that  pur])ose. 
The  courts,  both  State  and  federal,  have  held  that  the 
foregoing  section  of  the  constitution  was  an  offer  of  a 
franchise  and  when  accepted  by  persons  or  corpora- 
tions properly  falling  within  its  provisions  contract 
rights  arose  between  such  persons  or  corporations  and 
the  State  which  were  vested  and  protected  by  the 
federal  constitution. 

On  October  10,  1911,  the  section  of  the  constitu- 
tion above  referred  to  was  amended  to  read  as  follows : 

".\ny  municipal  corporation  may  establish  and 
operate  public  works  for  supplying  its  inhabitants  with 
light,  water,  power,  heat,  transportation,  telephone 
service  or  other  means  of  communication.  Such  works 
may  he  acquired  by  original  construction  or  by  'tlie 
purchase  of  existing  works,  including  their  franchises. 
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or  bulli.  Persons  or  corporations  may  establish  and 
operate  works  for  supplying  the  inhabitants  with 
such  services  upon  such  ctinditions  and  under  such 
regulations  as  the  municipality  may  prescribe  under 
its  organic  law,  on  condition  that  the  municipal  gov- 
ernment shall  have  the  right  to  regulate  the  charges 
thereof.  A  municipal  corporation  may  furnish  such 
services  to  inhabitants  outside  its  boundaries;  pro- 
vided that  it  shall  not  furnish  any  service  to  the  in- 
habitants of  any  other  municipality  owning  or  oper- 
ating works  supplying  the  same  service  to  such  inhab- 
itants, without  the  consent  of  such  other  municipalil} , 
expressed  by  ordinance." 

By  the  adoption  of  this  amendment  the  policy  of 
the  State  with  reference  to  the  control  of  public  serv- 
ice corporations  as  distinguished  from  the  policy  de- 
clared by  the  old  section  was  radically  changed.  Under 
the  old  section  any  person  or  company  organized  for 
the  purpose  could  occupy  the  streets  of  the  city  with- 
out obtaining  the  consent  of  the  city  for  the  purpose 
of  introducing  and  supplying  to  the  city  and  its  inhabi- 
tants water  for  domestic  purposes,  gaslight  and  other 
illuminating  light.  The  city  has  no  voice  in  the  occu- 
pation and  use  of  its  streets  for  such  purposes  other 
than  as  might  fall  within  the  exercise  of  the  police 
power.  The  exercise  of  the  police  power,  however, 
did  not  interfere  with  any  substantial  right  acquired 
by  those  who  had  availed  themselves  of  the  provisions 
of  the  section.  Those  rights  had  become  vested  and 
were  protected  not  only  by  the  constitution  of  the 
State  but  by  the  constitution  of  the  United  States.  It 
is  true,  however,  that  such  rights  vested  only  in  be- 
half of  those  who  had  actually  availed  themselves  of 
the  offer  extended  by  the  old  section  and  did  not  inure 
to  those  who  might,  after  the  amendment,  desire  to 
engage  in  such  business.  All  persons  and  corporations, 
therefore,  who  had  not  accepted  and  acted  upon  the 
provisions  of  the  old  section  and  who  desire  to  estab- 
lish and  operate  works  and  plants  for  the  purposes 
enumerated  in  the  old  section  must  obtain  permission 
from  the  city  and  establish  and  operate  such  works 
and  supply  such  service  only  upon  such  conditions  and 
under  such  regulations  as  the  city  may  prescrilie  under 
its  organic  law. 

Another  and  more  important  question,  however,  is 
presented,  namely :  Has  a  corporation  that  has  estab- 
lished a  system  for  supplying  the  city  and  its  inhabi- 
tants with  fresh  water,  gas  or  electric  light  and  occu- 
pied certain  streets  of  the  city  for  that  purpose  prior 
to  the  amendment  of  October  10,  1911,  acquired  the 
right  under  the  old  section  of  the  constitution  to  use 
all  the  streets  of  the  city,  regardless  of  time,  growth 
of  expansion  of  the  city,  which  were  not  occupied  by 
such  corporations  at  the  time  of  the  amendment. 

The  right  acquired  under  the  constitution  prior 
to  the  amendment  by  the  actual  acceptance  of  its 
terms  constitutes  a  franchise  which  is  in  the  nature 
of  an  easement  in  and  pertaining  to  the  streets  in  which 
the  right  is  exercised.  It  is  inseparably  annexed  to 
the  streets  in  the  city  in  and  upon  which  it  is  exer- 
cised and  does  not,  in  my  opinion,  extend  further 
than  or  beyond  the  streets  actuallv  occu])ied  for  the 
purpose  at  the  time  of  the  amendment.  No  rights  were 
acquired  except  in  so  far  as  the  provisions  of  the 
constitution   had   been  accepted,   and   it   is   competent 


liir  ihc  State  at  any  time  to  withdraw  the  offer  ex- 
tended by  the  seeticn  as  in  fmei'  pri(ir  tn  the  amend- 
ment. A  withdrawal  of  the  offer  was,  in  my  oijinion, 
accomplished  by  the  amendment  which  went  into 
effect  October  10,  1911.  The  history  of  the  City  of 
Los  Angeles,  especially  within  recent  years,  evidences 
a  great  territorial  expansion  and  a  corresponding  in- 
crease in  mileage  of  streets.  A  like  expansion  and 
increase  will  undoubtedly  take  place  in  the  future. 
In  my  judgment  it  can  not  be  successfully  contended 
that  the  mere  estal)lislimcnt  of  a  works  or  plant  and 
a  distributing  s}'stem  in  connection  therewith  vested  in 
the  grantee  the  right  for  all  future  time  to  use  all  of 
the  streets  of  the  city  not  occupied  on  October  10, 
1911,  or  that  the  scope  of  the  right  acquired  was  meas- 
ured by  the  terms  of  the  offer  and  not  by  the  extent 
to  which  it  had  been  accepted.  If  any  serious  doubt 
might  exist  as  to  the  rights  in  this  connection  of  the 
utility  corporations  under  the  amended  section  those 
doulits  under  a  familiar  rule  of  construction  would, 
in  my  opinion,  be  resolved  most  strongly  against  the 
corporations  and  in  favor  of  the  public.  My  conctusiim 
is  that  the  corporations  acquired  rights  under  the  old 
section  only  in  the  streets  of  the  city  which  were 
actually  occupied  and  used  at  the  time  of  the  amend- 
ment and  that  as  to  streets  not  so  occupied  and  de- 
sired for  use  by  the  utility  corporations  the  consent  of 
the  city  must  be  applied  for  and  obtained  in  accord  - 
ance  with  the  provisions  of  the  section  as  amended. 

How  then  is  the  city  to  grant  the  right  to  the 
utility  corporations  to  use  the  streets  which  were  un- 
occupied prior  to  the  amendment?  The  amendment 
to  the  constitution  provides  that  persons  or  corpora- 
tions may  establish  and  operate  such  works  and  supply 
such  service  upon  such  conditions  and  under  such  regu- 
lations as  the  municipality  may  prescribe  under  its  or- 
ganic law.  The  charter  of  the  City  of  Los  Angeles  is 
its  organic  law.  Subdivision  40,  Section  3  of  Article 
1  of  the  charter  provides  that  no  franchise,  right  or 
privilege,  in,  on,  through,  across,  under  or  over  any 
streets  or  other  public  place,  and  no  other  franchise 
what  ever  granted  by  the  city  to  any  corporation,  as.so- 
ciation  or  individual  shall  be  granted  except  by  an 
ordinance  passed  by  a  vote  of  two-thirds  of  the  whole 
council  nor  for  a  longer  period  than  twenty-one  years, 
etc.  Subdivision  46  of  the  same  section  provides  that 
the  city  shall  have  the  right  and  power  to  grant  fran- 
chises or  privileges  in,  on,  through,  across,  under  or 
over  any  street  or  other  public  place  and  to  prescribe 
the  terms  and  conditions  of  any  such  grant  and  to  pre- 
scribe by  ordinance  the  method  of  procedure  for  mak- 
ing such  grants,  subject  to  the  limitations  elsewhere 
contained  in  the  charter.  The  matter  of  granting 
rights  and  privileges  in  the  streets  for  the  purposes, 
among  others,  of  laying  pipes  and  conduits  and  erect- 
ing poles  and  wires  on  the  streets  is  therefore  under  the 
law  a  matter  of  regulation  in  accordance  with  the  pro- 
visions of  the  charter.  In  conformity  with  the  amend- 
ment to  the  constitution  and  the  charter  provisions 
above  referred  to,  the  city  has  by  ordinance  prescribed 
a  method  of  extending  water  mains,  gas  mains  and 
electric  light  lines  in  streets  which  were  not  actually 
occupied  and  used  at  the  time  of  the  amendment  to 
the  constitution.  An  application  for  the  privilege  so 
to  do  should  be  filed  and  a  franchise  therefore  granted 
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in  accordance  with  the  charter  and  the  ordinances  of 
the  city  prescribing  the  method  of  procedure  in  the 
premises.  I  recommend  that  the  Board  of  Public 
Works  be  instructed  to  issue  no  more  permits  for  the 
laying  of  water  mains,  gas  mains,  or  the  erection  of 
electric  light  poles  and  wires  in  streets  not  actually 
occupied  by  the  utility  corporations  for  the  respective 
purposes  contemplated  by  the  constitution  prior  to  the 
amendment  unless  the  applicant  therefore  has  a  fran- 
chise duly  granted  for  that  purpose.  And  I  further 
recommend  that  the  utility  corporations  affected  be 
notified  by  the  clerk  that  franchises  for  said  purposes 
should  be  obtained  in  accordance  with  the  charter  and 
ordinances  of  the  city. 


BETTER  INSULATION. 
From  the  first  days  of  the  telegraph,  more  than 
sixty  years  ago,  it  has  been  the  aim  of  the  transmis- 
sion companies  to  find  an  insulator  that  would  remain 
an  insulator  in  good  weather  and  in  bad.  Up  to  the 
present  time  it  has  been  the  expectation  that  during 
a  drizzle  or  a  fog,  the  wire  facilities  would  be  ma- 
terially lessened  owing  to  leakage  and  the  cross-fire 
that  takes  place  on  every  crossarm. 


Typu    ut    Insulator   I'seJ    in   Test. 

Now  comes  the  "Noleak"  insulator,  in  which  the 
under  part,  that  is  the  petticoats,  and  the  space  be- 
tween the  petticoats,  is  protected  from  dust  and  moist- 
ure. A  dry  clean  space  is  always  present  between  the 
conductor  and  the  pin.  This  effectively  stops  the  leak- 
age that  must  always  obtain  with  the  ordinary  insu- 
lator when  it  becomes  dirty. 

About  two  years  ago  the  Journal  tnade  mention 
of  this  new  insulator,  and  in  view  of  the  importance  ol 
improved  insulation  it  now  takes  pleasure  in  giving  the 
results  of  a  test  of  twenty-eight  months  on  71  miles  of 
line  through  a  fog  belt  ;\loii.?  the  coast  of  Southern 
California. 

After  five  months  use  the  following  report  was 
made : 

"The  difference  in  the  actual  worlting  of  the  two  wires  w:i  - 
very  noticeable.  No.  2  was  very  heavy  and  San  Piego  had  difti- 
culty  in  adjusting,  while  No.  1  (equipped  with  "Noleak"  insu- 
lators) was  clear  and  could  have  been  worked  at  high  speed." 


.\fter  seventeen  months"  use  the  conditions  were 
stated  thus: 

"Since  the  installation  of  the  "Noleak"  insulators  there 
has  been  a  great  improvement  in  the  working  of  the  two 
wires.  The  cross-leak  has  been  reduced  to  a  point  where  it 
does  not  trouble  us.  and  the  two  wires  have  been  simultaneous- 
ly workable.  Normally  the  wire  insulated  with  ttie  "Noleak" 
insulator  shows  from  one-fifth  to  one-lialt  the  escape  of  the 
other  wire.  The  elimination  of  the  cross-leak,  however,  is  the 
best  achievement  of  three  insulators,  and  I  believe  it  is  only 
fair  to  give  them  full  credit,  as  the  cross-leak  has  certainly 
been  eliminated  since  the  "Noleak"   insulators  were  put  on." 

.\ftcr  twenty-eight  months'  service  this  statement 
was  given : 

"The  conditions  are  practically  the  same  as  when  I  wrote 
you  a  year  ago." 

The  chief  object  sought  for  by  the  designer  of  this 
insulator,  L.  W.  Storror,  who  has  been  prominently 
identified  with  the  telegraph  and  telephone  service 
on  the  Pacific  Coast  for  many  years,  was  to  overcome 
the  leakage  and  cross-fire  which  threw  the  greater  por- 
tion of  tile  lines  in  the  fog  belts  out  of  commission 
every  time  there  was  a  fog  or  a  drizzle.  How  success- 
fully this  object  has  been  accomplished  is  shown  by 
the  foregoing  records. 

A  more  recent  series  of  tests,  extending  over  a 
period  of  six  months,  has  just  been  made.  In  July, 
1911,  one  pair  of  aerial  wares  across  Goat  Island  was 
equipped  with  new  standard  D.P.  Insulators,  and 
another  pair  of  wires  was  equipped  with  Noleak  Insu- 
lators. Tests  have  been  made  twice  a  day  on  seventy- 
nine  davs  since  October  20th,  1911.  The  lowest  meas- 
urements of  each  wire,  taken  at  the  same  time,  indi- 
cate that  the  Noleak  Insulator  has  one  hundred  and 
eighty-four  per  cent  greater  efficiency  than  the  stand- 
ard D.P.  Insulator. 

With  this  will  be  found  a  sketch  of  the  latest  jiat- 
tern  of  the  Noleak  Insulator.  Eight  and  one-half 
inches  of  insulating  surface  intervenes  between  the 
line  wire  and  the  pin,  and  it  is  claimed  that  one-half 
of  this  distance  will  always  remain  clean  and  dry. 

Insulation  experts  have  declared  that  sixteen  per 
cent  increased  distance  between  line  and  pin  means 
100  per  cent  greater  efificiency.  The  new  form  of  in- 
sulator has  25  per  cent  more  insulating  distance  than 
the  form  upon  which  the  tests  were  .nade. 


MARKET  FOR  POWER  MACHINERY. 

There  are  2639  industrial  establishments  in  Chile 
using  power  machinery  aggregating  58.895  horse- 
power as  follows:  932  steam  engines,  with  2o,312 
horsepower.  388  gas  engines,  with  8494  horsepower: 
^85  hydraulic  engines,  with  13,847  horsepower:  11- 
petroleum  engines,  with  1332  horsepower,  and  922 
electric  motors,  with  9910  horsepower. 

It  will  be  seen  that  here  is  a  field  worthy  of 
the  attention  of  builders  of  power  machinery.  The 
tendency  is  toward  hydroelectric  machinery  and  gas 
and  petroleum  engines.  To  date,  the  greater  portion 
of  the  power  machinery  has  been  supplied  by  England 
and  Cermanv.  with  Germany  in  the  lead.  The  United 
States  has  been  gaining  some,  but  there  is  still  a  big 
mar-in  before  American  interests  are  getting  what 
wouTd  seem  a  fair  portion  of  the  business.  Machinery 
enters  free  of  duty. 
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In  the  study  of  elementary  geometry  we  find  that 
i  straight  line  is  tlie  shortest  distance  between  two 
points.  Again  in  the  study  of  solid 
geometry,  the  shortest  distance 
between  two  points  upon  the  sur- 
face of  a  sphere  is  along  the  peri- 
great  circle  passing  through  these 
A  great  circle  is  cut  out  by  the 
sphere  when  a  plane  passes  through 
these  two  points  and  the  center  of  the  sphere. 
This  law  brings  about  many  interesting  illusions 
as  to  the  shortest  distance  when  these  two 
points  are  two  different  geographical  centers  on  the 
surface  of  the  earth.  Thus,  when  a  boat  sails  from 
one  point  to  another,  at  first  glance  we  would  say 
that  it  is  heading  for  the  wTong  point  by  compass  to 
gain  its  ultimate  haven,  and  yet  when  we  come  to 
study  the  conditions  more  closely,  we  find  the  old 
sea-captain  knows  his  geography  and  knows  it  well, 
and  his  good  ship  is  following  its  jottrney  along  the 
perimeter  of  a  great  circle  connecting  the  port  he  has 
just  left  and  the  port  to  which  he  desires  to  arrive 
in  the  shortest  time  possible.  If  now  we  consider  the 
map  of  the  world  represented  on  one  of  the  well  known 
geographer's  globes  some  interesting  deductions  are 
at  once  brought  to  our  gaze.  By  a  careful  glance  at 
the  map  it  is  seen  that  the  great  circle  between  the 
Panama  Canal  and  the  Orient  comes  within  a  few 
miles  of  the  Coast  of  California,  and  hence  it  is  but 
reasonable  to  believe  that  her  harbors  will  be  ship- 
laden  from  every  port  in  the  world. 


The  leading  article  of  this  issue  is  by  Otto  Falch 
on  the  Design  of  the  Stanislaus  Transmission   Line. 
This  installation  is  owned  by  the 
Transmission  Sierra     &    San     Francisco    Power 

Line  Design  Comj)any   and   transmits   into   San 

Francisco  power  developed  on  the 
Slaiiislatis  River,  134  miles  away. 

The  installation  of  steel  towers  in  the  modern 
hydroelectric  transmission  plant  seems  now  to  have 
become  firmly  establishefl.  Indeed  no  longer  are  the 
more  enterprising  power  companies  contenting  them- 
selves with  one  steei  tower  transmission  line,  but  now 
we  find  the  Pacific  Light  &  Power  Corporation  of  Los 
Angeles  proposes  to  install  at  once  a  double  steel 
tower  transmission  line,  275  miles  long,  in  transmitting 
power  from  Big  Creek  into  Los  Angeles  at  110,000 
volts.  Each  steel  tower  line  is  to  have  two  complete 
sets  of  wires  for  three-phase  transmission  and  the 
twelve  wires  thus  installed  will  unquestionably  be  the 
most  pliable  in  long  distance  transmission  in  the  world. 

In  his  paper,  Mr.  Falch  shows  that  the  small  sav- 
ing of  100  pounds  of  steel  per  tower  meant  a  saving 
to  his  company  of  $10,000.  It  is  then  easy  to  see  to 
what  extent  careful  design  is  remunerative. 

The  method  of  spacin.c:  steel  towers  outlined  is 
both  simple  and  instructive.  It  illustrates  at  a  glance 
t^f?  ease  with  which  one  can  properly  space  transmis- 
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sion  towers  after  a  careful  profile  of  the  line  has  been 
piotted.  At  first  thought,  the  use  of  the  standard 
catenary  impresses  one  with  the  idea  that  this  would 
not  allow  sufficient  pliability  to  the  system.  Through- 
t)ut  this  entire  installation,  however,  the  remarkable 
feature  of  design  is  the  constant  adherence  to  standard 
forms.  Even  in  the  crossing  of  San  Francisco  Bay 
wherein  the  most  suitable  and  careful  design  was  con- 
sidered from  every  point  of  view,  no  deviation  has 
been  made  from  the  standard  design,  although  at  this 
point  additional  height  was  necessary. 

Closely  adhering  to  standard  form,  the  two  por- 
tions of  the  towers  are  of  the  same  make-up  and 
dmensions.  Quick  repairing  in  event  of  emergency  is 
thus  assured. 


A  Gigantic 
Steam  Turbine 


In  our  next  issue  will  be  found  the  begin- 
ning of  a  series  of  articles  on  the  Elements  of  Steam 
Turbine  Operation  and  Design. 
Steam  turbine  installation  has  dur- 
ing recent  years  become  of  highest 
economy  in  auxiliary  power  plant 
operation. 

The  advent  of  practically  an  unlimited  supply  of 
cheap  fuel,  due  to  the  California  oil  fields,  amounting 
to  a  production  of  nearl}'  eighty  million  barrels  a  year, 
caused  many  serious  minded  engineers  to  speculate  as 
to  whether  hydroelectric  enterprises  would  not  be- 
come more  costly  in  operation  than  the  steam  gener- 
ating power  plants.  The  try-out  over  several  years 
has  resulted,  however,  in  the  firm  establishment  of  the 
hydroelectric  plant.  Nevertheless,  the  great  central 
^tations  of  the  Coast  are  finding  it  imperative  to  the!;' 
needs  to  have  steam  auxiliary  apparatus  which  can  be 
thrown  into  complete  generating  synchronism  at  a 
moment's  notice. 

Unlocked  for  demands  for  immediate  power  con- 
sumption, and  continuity  of  service  seem  to  be  com- 
])lctcly  met  with  the  rapid  advance  of  the  steam  tur- 
bine. 1  lencc  it  is  that  we  find  up  and  down  the  Coast, 
situated  in  the  great  centers  of  power  consuinption. 
enormous  steam  auxiliary  plants  kept  in  the  prime  of 
condition,  ready  at  the  first  ring  of  the  despatcher's 
phone,  to  assist  their  hydroelectric  brothers  in  carry- 
ing their  burdens  should  the  occasion  arise. 

Los  Angeles,  Oakland,  San  Francisco,  Portland 
Seattle  and  Spokane  all  seem  to  have  felt  the  need  for 
this  design  of  auxiliary  apparatus.  It  is  interesting 
to  note  to  what  gigantic  proportions  they  have  grown 
almost  in  the  moment.  But  a  few  years  ago  a  gror.ji 
of  reciprocating  units  of  say  2500  h.p.  was  the  wonde; 
and  admiration  of  all  observers.  Today,  however,  th' 
small  and  modest  turbine  is  seen  in  the  modern  power 
plant  occupying  a  space  almost  inconceivable  for  its 
smallness  in  comparison  to  the  formerly  installed  re- 
ciprocating units.  As  one  enters  the  generating  sta- 
tion where  reciprocating  units  are  still  maintained  and 
also  some  of  the  more  recent  design  of  turbine  is  iti- 
stalled,  the  contrast  between  the  two  is  the  striking 
feature.  Row  after  row  of  reciprocating  units,  griml 
ing  out  their  mournful  supply  of  energy,  is  a  forceful 


opposite  to  the  trim,  even,  and  non-obtruMve  appear- 
ance of  their  sister  unit,  the  steam  turbine. 

This  even  uniform  appearance  of  the  turbine  is 
most  strikingly  borne  out  in  its  operation.  Steadiness 
and  continuity  of  service  is  the  cry  of  the  operating 
manager.  The  ease  with  which  such  enormous  con- 
centrated energies  are  put  forth,  when  desired,  has 
won  for  the  turbine  a  unique  position  in  the  modern 
power   plant. 

Most  impressive  is  this  gigantic  concentration  of 
energy  generation.  Within  the  last  few  days  the 
Pacific  Gas  &  Electric  Company  of  Central  California 
has  installed  and  put  into  operation  the  largest  steam 
turbine  on  the  Pacific  Coast.  The  turbine  is  located 
at  Station  A  in  San  Francisco  and  has  a  rated  capacity 
output  of  15,000  kilowatts  or  20,000  h.p.  Such  state- 
ments of  power  rating  do  not  convey  to  the  average 
reader  the  enormous  energy  that  is  being  developed 
by  this  modern  Titan. 

Perhaps  we  can  get  a  better  conception  of  the 
prodigious  electrical  supply  which  is  capable  of  being 
generated  by  this  monster  when  we  say  that  a  string 
of  horses,  six  abreast  and  seven  miles  long,  working 
to  their  utmost  could  but  equal  the  energy  of  this  sin- 
gle, modest  unpretentious,  cylindrical-shaped  mechan- 
ism. Indeed,  could  we  neglect  for  the  minute  the  ques- 
tion of  line  drop  in  the  wires,  this  one  unit  would  be 
capable  of  lighting  a  string  of  16  candle  power  lamps 
placed  only  220  feet  apart  that  would  encircle  the 
globe.  A  great  white  way  stretching  from  Yellow- 
stone Park,  through  Spokane,  Seattle,  San  Francisco, 
Yoscmite  Valley  and  Los  Angeles  with  a  double  row  of 
lights.  25  feet  apart,  could  similarly  be  lighted.  So  far 
as  power  is  concerned  our  novelty  managers  of  the 
Panama-Pacific  International  Exposition  could,  by 
means  of  this  turbine,  generate  sufficient  energy  to 
deliver  a  sightseer  to  the  moon  and  back  every  three 
minutes. 

For  vears  the  advance  of  the  steam  turbine  was 
hindered,  due  to  the  fact  that,  for  maximum  efficiency, 
speeds  approximating  25  miles  a  minute  were  neces- 
sary. The  modern  inventor  has.  however,  overcome 
this  difficulty.  The  steam  within  the  turbine  cylinder 
is  now  expanded  through  several  stages,  six  in  the  case 
of  the  turbine  above  referred  to,  and  the  consequence 
is,  that  maximum  efficiency  is  obtained  at  far  lower 
speeds. 

It  is  interesting  to  note,  that  if  an  observer  were 
perched  upon  one  of  the  tiny  buckets  in  the  periphery 
of  this  present  monster  turbine,  he  would  pass  through 
a  distance  of  some  six  miles  a  minute  and  could  be 
hang  on  for  three  days  he  would  outdo  Nellie  Bly  in 
her  classic  foreign  visitations,  for  in  this  brief  time 
he  would  travel  a  distance  equal  to  a  trip  around  the 
whole  world. 

Such  concentrated  powers  are  for  the  human 
mind  almost  unconceivable.  To  this  massing  of  en- 
ergv-gcnerating  mechanisms,  nevertheless,  unques- 
tionablv  points  in  approval  the  index  finger  of  mod- 
ern power  plant  economy. 
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PERSONALS. 

W.  D.  Thomas,  an  electrical  contractor  of  Petaluma,  was 
a  recent  San  Francisco  visitor. 

J.  W.  Ricketts,  electrical  engineer  at  Cliico,  Cal.,  was  in 
San  Francisco  during  the  past  week. 

C.  L.  Cory,  electrical  engineer,  has  returned  to  his  San 
Francisco  office  from  Los  Angeles. 

R.  F.  Chevalier,  consulting  engineer  of  San  Francisco, 
has  spent  the  past  week  in  Pcrtland,  Oregon. 

Thomas  Mirk,  of  Hunt,  Mirk  &  Co.,  has  been  visiting  Los 
.Angeles  and  San  Diego  on  engineering  business. 

Leon  M.  Hall  is  engineer  for  the  Mono  Power  Company 
and  other  projects  financed  by  the  Adams  interests. 

Harry  Hays,  purchasing  agent  of  the  Mt.  Whitney  Power 
Comprny,  is  among  the  recent  arrivals  at  San  Francisco. 

Frank  H.  Ray,  of  New  York,  who  is  interested  in  the 
Great  Western  Power  Company,  is  a  San  Francisco  visitor. 

C.  T.  Phillips,  illuminating  engineer,  has  returned  to 
Snn  Francisco  after  a  business  trip  through  the  interior  of  tlie 
State. 

.J.  .J.  Davis,  vice-president  of  the  Santa  Monica  Light  & 
Power  Company,  is  among  the  recent  arrivals  at  San  Fran- 
cisco. 

Charles  Froding,  agent  for  the  Foster  sujierheater  and  a 
garbage  destructor,  is  in  Arizona  superintending  a  new  in- 
stallation. 

A.  M.  Hunt,  who  is  touring  Kgypt,  was  on  the  Upper 
Nile  when  last  heard  from.  He  will  remain  abroad  for  sev- 
eral months  longer. 

John  S.  Baker,  district  manager  of  the  Crocker-Wheeler 
Company,  has  returned  to  his  San  Francisco  office  after 
spending  a  week  at  Los  Angeles. 

H.  Wolfe,  who  was  formerly  connected  with  the  Levy 
Electric  Company,  has  joined  the  sales  force  of  the  California 
Electrical   Construction   Company. 

C.  E.  Patton,  Pacific  Coast  manager  for  the  Central  Elec- 
tric Company  of  Chicago,  passed  through  San  Francisco  dur- 
ing the  past  week  on  his  way  North. 

O.  G.  Steele,  superintendent  of  the  Siskiyou  Electric 
Power  and  Light  Company,  with  headquarters  at  Eureka, 
spent  the  past  week  at  San  Francisco. 

G.  C.  Holberton,  manager  of  the  San  Francisco  District, 
of  the  Pacific  Gas  &  Electric  Company,  recently  visited  Grass 
Valley,  Nevada  City  and  surrounding  territory. 

Charles  C.  Hillis,  manager  of  the  San  Francisco  house  of 
the  Electric  Appliance  Company,  is  on  his  way  East  and  will 
si;end  about  two  weeks  in  visiting  the  factories  at  Cleveland 
and  elsewhere. 

Edson  F.  Adams  has  returned  to  Oakland  after  spending 
a  month  in  the  East  and  it  is  e.xpected  that  the  work  on  sev- 
eral hyydroelectric  developments,  in  which  he  is  interested, 
will    go    forward    rapidly. 

B.  B.  Beckett  has  been  appointed  manager  of  Pierson, 
Roeding  &  Co.'s  office  at  Seattle,  in  place  of  R.  H.  Husbands, 
resigned.  Beckett  was  formerly  chief  engineer  of  the  firm 
with  headquarters  at  the  San  Francisco  office. 

F.  G.  Baum,  who  has  been  the  partner  of  W.  P.  Hammon 
in  the  ownership  of  the  electric  power  and  traction  system  at 
Monterey  and  Salinas,  which  Is  reported  to  have  changed 
hands  again,  has  returned  to  San  Francisco  from  Monterey. 

H.  E.  Adams,  who  has  been  manager  of  the  Western 
States  Gas  and  Electric  Company's  interests,  with  headquar- 
ters at  Stockton,  since  H.  M.  Byllesby  &  Co.  entered  Califor- 
nia, has  resigned  and  has  been  succeeded  by  W.  S.  Butler, 
who  has  assumed  general  control. 


A.  E.  Barlow,  who  is  now  general  sales  manager  of  the 
American  Ever  Ready  Company  on  the  Pacific  Coast,  is  mak- 
ing a  business  trip  through  the  Pacific  Northwest. 

W.  E.  Barrett,  the  gas  engineer  of  J.  G.  White  &  Co.,  has 
returned  to  Los  Angeles  after  an  Eastern  trip  on  business 
ccmnected  with  the  construction  of  the  Midway  Gas  Com- 
pany's pipe  line  for  natural  gas. 

Sidney  Sprout  has  returned  to  Siskiyou  County  after 
spending  a  week  in  San  Francisco,  receiving  bids  for  a  10,000- 
kw.  hydroelectric  plant  for  the  Siskiyou  Electric  Light  and 
Power  Company.  The  specifications  call  for  one  horizontal 
10,000-kw.  3-phase  60-cycle  generator  and  a  direct-connected 
turbine  water  wheel  to  operate  under  a  head  of  130  feet.  An 
irdependent  e-xciter  set  and  some  transformers  are  also  to 
be  purchased. 

P.  M.  Hunt,  of  Hunt,  Mirk  &  Co.,  is  at  Tulare  starting 
work  on  the  new  electric  power  installation  of  the  Tulare 
County  Power  Company.  The  boilers  are  on  the  ground  and 
a  1500-kw.  steam  turbine  plant  will  be  installed  so  as  to  trans- 
mit current  at  11,000  volts  over  a  large  area  of  farming  land 
surrounding  Tulare.  Power  will  be  furnished  for  irrigation, 
pumping,  lighting,  etc.  C.  H.  HoUey,  who  was  formerly  with 
the  Mt.  Whitney  Power  Company,  is  consulting  engineer  and 
has  an  interest  in  the  new  company.  Its  water  rights  in  the 
mountains  will  be  developed. 


EELECTRICAL  CONTRACTORS'  NOTES. 

The  strike  that  has  been  carried  on  in  San  Mateo  for  the 
past  nine  months  has  been  settled  and  every  one  is  happy 
again. 

Secretary  Hanbridge  of  the  State  Contractors'  Electrical 
Association,  reports  business  good  in  Sacramento  and  Stock- 
ton. 

Mr.  Glenn  Arbrogast,  Los  Angeles  representative  of  the 
Newberry-Benheim  Company,  was  in  San  Francisco  last  week 
on  business. 

C.  V.  Schneider,  manager  of  the  Electric  Supply  Com- 
pany of  Sacramento,  has  been  in  San  Francisco  attending  to 
business. 

H.  Reid,  manager  of  the  Pacific  Extinguisher  Company, 
has  returned  to  San  Francisco  from  Portland  after  a  two 
weeks'  business  trip. 

The  New'berry-Bcnheim  Company  has  just  been  awarded 
the  wiring  contract  for  the  Stanford  Memorial  Church  at  Palo 
Alto,  for  the  sum  of  $2900. 

The  Levy  Electric  Company  was  awarded  the  electrical 
work  for  the  five  story  hotel  at  Sacramento  and  Drumm 
streets  for  the  sum  of  $2200.  Shea  &  Lofquist  are  the  ar- 
chitects. 

M.  Jacobs,  a  contractor  from  Santa  Rosa,  E.  Bogle,  a  con- 
tractor from  San  Rafael;  F.  Somers,  a  contractor  from  San 
Jose,  were  in  San  Francisco  during  the  past  week  and  at- 
tended the  Development  League  meeting. 

Wm.  J.  Nison  has  been  appointed  chief  of  the  Depart- 
ment of  Electricity  of  San  FYancisco.  Mr.  Nixon  was  chief 
prior  to  the  old  administration  and  won  the  confidence  of  the 
electrical  people  by  the  manner  in  which  he  attended  his 
duties.  The  contractors  are  w-ell  pleased,  as  they  know 
he  will  give  them  all  a  fair  deal. 

W.  S.  Hanbridge,  secretary  of  the  State  Association,  at- 
tended a  meeting  of  San  Jose  Local  No.  9  recently.  Arrange- 
ments were  started  for  an  entertainment  of  the  contractors, 
their  families  and  friends  for  the  State  Convention  in  Au- 
gust. A  fine  time  is  promised  and  it  is  hoped  that  all  of  the 
electrical  fraternity  will  arrange  their  vacations  so  as  to 
be  the  guests  of  the  San  Jose  contractors.  Mr.  Hanbridge 
reports  that  in  the  history  of  the  organization  it  was  never 
in   better  shape. 
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0-B  LOCK  HANGERS. 

The  Ohio  Brass  Company  is  listing  several  forms  cf  round 
top  hangers  with  a  locking  feature  for  giving,  at  all  times,  a 
tight  joint  between  the  hanger  body  and  the  boss  of  the  trol- 
ley ear. 

The  locking  feature  is  obtained  by  inserting  a  non- 
rotatable  stud  and  a  spring  washer  in  a  cup  casting  which  is 
swaged  over  an  anchor  casting  moulded  into  the  insulation, 
thus  anchoring  the  whole  firmly  in  the  outer  body  casting. 
The   stud   has   a  limited   vertical   movement  in   opposition   to 
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the  lock  washer  and  therefore,  it  is  possible  to  screw  the 
trolley  ear  onto  the  stud  until  the  top  of  the  boss  on  the  car 
is  in  contact  with  the  cup  casting  of  the  hanger  and  then 
continue  rotating  the  ear  until  it  Is  in  alignment  with  the 
trolley  wire.  This  continued  rotation,  after  the  first  contact, 
causes  the  lock  washer  to  be  compressed  and  this  condi- 
tion guarantees  a  tight  joint  at  all  times,  thus  eliminating 
vibration  between  the  stud  and  ear  boss  and  preventing  the 
wearing  out  and   stripping  of  threads. 

The  hanger  can  be  furnished  with  %  inch  stud  and  in 
two  sizes  of  the  form  shown  in  the  accompanying  illustra- 
tion and  with  a  %  Inch  stud  in  the  form  having  the  clips  on 
the  out-riggers  turned  upward. 


LOS  ANGELES  ELECTRICAL  LEAGUE. 
The  weekly  luncheon  of  the  Electrical  League  was  held 
Thursday,  January  18,  in  Los  Angeles.  For  the  coming  year 
R.  H.  Manahan,  city  electrician,  was  elected  president; 
H.  B.  Woodill,  of  the  Woodill  &  Hulse  Electric  Company, 
vice-president;  R.  I?.  Clapp,  of  the  Westinghouse  Electric 
Manufacturing  Company,  secretary-treasurer;  Mr.  Kister  of 
the  Los  Angeles  Gas  &  Electric  Corporation,  director,  and 
Mr.  Childs  of  the  Southern  California  Edison  Company, 
director.  Committees  for  the  different  functions  will  be 
appointed   later. 


TRADE    NOTES. 

Fi-ank  R.  Wheeler,  formerly  San  Francisco  and  Chicago 
manager  of  the  C.  H.  Wheeler  Manufacturing  Company,  and 
R.  B.  Guernsey  announce  their  association  as  the  firm  of 
Guernsey  &  Wheeler,  with  offices  in  the  Rialto  Building,  San 
Francisco.  They  are  district  managers  for  American  Blower 
Company,  Kerr  Turbine  Company,  Warren  Webster  &  Co.,  ('. 
H.  Wheeler  Manufacturing  Company,  Vacuum  Bngineerii.-' 
Company,  Uehling  Instrument  Company. 

The  Westinghouse  Electric  and  Manufacturing  Company 
has  sold  the  Oakland  and  Antioch  Railway  Company  a  750-k\v. 
synchronous  motor-generator  set  which  is  to  be  installed  in  a 
new  sub-station  on  the  line  of  the  new  electric  road.  Power 
will  be  taken  from  the  Great  Western  Power  Company  <'inil 
direct  current  at  1200  volts  will  be  generated  for  the  railroad. 
A  50-ton  Westinghouse  electric  locomotive  will  be  delivered 
in  the  spring. 


ANNOUNCEMENT   BY  GREAT  WESTERN    POWER   CO. 

The  Great  Western  Power  Company  announces  that  to 
fill  the  vacancy  caused  by  the  death  of  Edwin  Hawley,  Mor- 
timer Fleshhacker  has  been  elected  president,  and  A.  W.  Bul- 
lard,  vice-president.  Mr.  Bullard  will  reside  in  San  Francisco, 
and  will  be  actively  associated  with  Mr.  Fleshhacker  in  the 
management  of  the  company's  affairs. 

The  company  also  announces  that  through  an  underwrit- 
ing of  securities  which  it  had  available,  $2,850,000  has  been 
provided  for  the  extension  and  development  of  its  properties. 
This  money  is  immediately  available  and  will  care  for  the 
company's  financial  needs  for  more  tl;an  a  year. 

It  is  expected  that  the  Dam  at  Big  Meadows,  for  impound- 
ing more  than  1,000,000  acre  feet  of  water,  will  be  completed 
during  the  dry  season  of  1912.  All  of  the  preliminary  work 
has  been  done  this  year. 

The  cable  under  the  bay  of  San  Francisco  has  been  laid 
and  is  in  successful  operation  and  electric  current  from  the 
hydrcelectric  plant,  175  miles  from  San  Francisco  on  the 
North  Fork  of  the  Feather  River,  Is  being  successfully  deliv- 
ered to  the  customers  of  the  company's  subsidiary.  City  Elec- 
tric Company,  in  San  Fi-ancisco.  Very  substantial  sowings  in 
operating  expenses  accrue  from  the  use  of  this  hydroelectric 
power,  and  in  addition,  the  large  steam  plant  at  the  foot  of 
Mason  street  is  rendered  available  as  a  reserve  to  insure  con- 
tinuity of  service  for  the  company's  customers  both  in  San 
Francisco  and  across  the  bay. 

An  additional  20,000  kw.  generating  unit  will  probably 
be  installed  in  the  Big  Bend  power  house  on  the  North  Fork 
of  the  Feather  River  during  the  coming  summer.  This  will 
increase  the  capacity  of  that  station  to  60,000  kw.  which  is 
equivalent  to  80,000  horsepower.  The  rapidly  developing  bus- 
iness of  the  company  would  seem  to  warrant  this  addition  to 
its  generating  capacity. 

Great  confidence  is  felt  by  the  management  of  the  com- 
pany in  the  development  of  the  Sacramento  Valley  and  the 
bay  region,  including  San  Francisco,  and  it  is  believed  by 
them  that  extensive  preparations  must  be  made  for  the  very 
large  demands  for  power  already  in  evidence  and  to  develop 
in  the  next  three  or  four  years. 


BOOK    REVIEWS. 
Telephony.     A  comprehensive  and  detaile'   exposition  of  the 
theory  and  practice  of  the  telephone  art.     By  Samuel  G. 
McMeen  and   Kempster  B.   Miller.     Size  6y2x9y2   inches; 
948  pages;  671  illustrations;   durable  cloth  binding.     Pub- 
lished by  American  School  of  Correspondence  of  Chicago 
and  for  sale  by  the  Technical  Book  Shop,  106  Rialto  Bldg., 
San  Francisco.     Price,  $4.00. 
on    telegraphy.      The    authors,    the    unquestioned    leaders    in 
telephone    engineering    of    today,    have    put    into    its    pages 
numbering  nearly  a  thousand,  the  very  best  that  there  is  in 
the  art.    The  illustrations  are  clear  and  to  the  point  and  bear 
the   stamp   of  uniformity   which   make   the   book   of   unusual 
clearness  for  the  beginner.    The  reader  is  first  taken  through 
a   preface   alive   with   human    pulsation,   then   into   the   book 
proper,  the  introduction  of  which  touches  interestingly  on  a 
brief  history  of   the   development   of   the   art  of  telegraphy. 
From  the  simple  laws  of  acoustics,  the  electrical  reproduction 
of  speech,  he  is  finally  step  by  step  taken  in  simple  thought 
throughout  tha  labyrinth  of  intricacies  involving  a  mechanism 
and  its  use  which  today  numbers  one  for  every  twelve  people 
in  the  United  States.     It  is  needless  to  go  into  all  the  hun- 
dreds  of  separate   discussions   met   with   in   this   production, 
suffice  it  to  say,  if  you  want  a  book  on  telephony  you  can 
not  afford  to  be  without  this  one. 
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INCORPORATIONS. 

SAN  FRANCISCO,  CAL.— The  Midland  Counties  Gas  Ai 
Electric  Company  has  been  incorporated  at  $1,000,000,  with 
shares  at  $100  each.  Five  hundred  dollars  has  been  sub- 
scribed by  W.  A.  Nunlist,  J.  J.  Welch,  P.  W.  Webb,  J.  A. 
Williams  and  W.  0.  Crittenden. 

HOISE,  IDAHO. — A  new  power  company  is  being  or- 
ganized for  the  pu'-pose  of  making  power  on  the  Payette 
and  Snake  rivers  for  consumption  in  Boise.  An  engineer  has 
been  employed  to  make  surveys  and  estimates  of  the  costs 
of  developing  power  at  the  two  sites  which  the  company  has 
in  mind.     The  company  is  to  be  capitalized  at  $1,000,000. 


ILLUMINATION. 

HUNTINGTON,  ORE.— A  franchise  has  been  granted  to 
the  Oregon-Idaho  Light  &  Power  Company  for  an  electric 
plant,  which  will  render  light,  power  and  heating  service. 

BEND,  ORE.— Henry  Linster  has  petitioned  the  County 
Court  for  franchises  for  a  water  and  electric  system  in  Au- 
brey Heights,  which  is  on  the  west  side  of  the  river  from 
Bend. 

SONOMA,  CAL. — Messrs.  Evans  &  Brooke  of  the  elec- 
tric light  company  arc  getting  long  term  contracts  from  the 
consumers  of  the  valley.  This  company  expects  to  eolarge 
their  plant  and  rebuild  all  of  their  lines. 

PORTLAND,  ORE.— Mayor  Rushton  is  endeavoring  to 
eliminate  from  Portland  all  storage  tanks  for  oil,  and  to  allow- 
only  distribution  tanks  in  the  "East  Side."  This  would  cut 
down  the  TfjO.OOO  gallon  storage  of  the  Standard  Oil  Company 
about  sixty  per  cent. 

PORTLAND,  ORE.— The  restraining  order  of  the  courts 
having  been  removed  the  Hydroelectric  Company  has  turned 
its  current  into  the  lines  entering  Hood  River.  The  Hood 
River  Gas  &  Electric  Company  has  begun  a  rate  cutting  war 
on  the  former  company. 

CORONA,  CAL.-  Sealed  bids  will  be  received  until 
March  19  for  the  purchase  of  a  franchise  granting  the  right 
to  construct  and  for  a  period  of  fifty  years  to  maintain  an 
electric  pole  and  wire  system  upon  all  the  streets,  alleys  and 
thoroughfares  of  the  city. 

PLACERVILLE,  CAL.— The  expenditure  of  $100,000  on 
the  reconstruction  of  miles  of  flume  and  the  employ- 
ment of  aboi't  1.50  men  for  several  months  will  be  the  result  of 
preliminary  work  now  being  carried  on  by  a  corps  of  civil 
.engineers  for  the  Western  States  Gas  &  Electric  Company. 

GRANTS  PASS,  ORE.— The  City  Council  has  considered 
the  petition  signed  by  citizens  asking  for  an  amendment  to 
the  charter  to  bond  the  city  for  $400,000  for  a  water  and 
light  system:  and  after  some  discussion  the  matter  was 
referred  back  to  the  petitioners  for  investigation  and  cor- 
rection. 

SANTA  ROSA,  CAL.— The  Great  Western  Power  Com- 
pany will  enter  this  field  In  active  competition  with  the 
Pacific  Gas  &  Electric  Company  on  July  1.  An  application 
will  be  filed  with  the  Supervisors  for  a  franchise  to  construct 
lines  over  the  county  roads.  It  will  necessarily  be  a  blan- 
ket franchise,  covering  practically  all  the  road:;  of  the  county. 

FALLS  CITY,  ORE.— A  guy  wire  short  circuited  the  high 
tension  wires  from  the  power  house  and  blew  the  transformer 
fuses.  The  governor  on  the  water  wheel  stuck  and  the  wheel 
ran  away,  wrecking  the  generator.  When  the  accident  hap- 
pened the  attendant  was  out  of  the  station,  shutting  down 
flood  gates  at  the  dam.  The  town  will  be  without  lights  foi- 
about   two   weeks. 


OAKLAND,  CAL. — The  Central  Oakland  Company  is  to 
invade  the  residence  districts  of  the  city  with  a  cut  of  the 
light  rate  from  7c  to  6c.  This  is  the  newest  move  in  the  tri- 
angular rate  war  in  Oakland,  the  three  parties  to  which 
are  the  Central,  the  Great  Western  and  the  Pacific  Gas  & 
Electric.  Meanwhile  the  Great  Western  Company  is  offering 
power  to  manufactories  along  the  estuary.  The  light  and 
power  rate  war  started  with  the  entry  of  the  Central  Oak- 
land Company  to  the  business  section.  Previous  rates  for 
light  and  power  tumbled  at  once,  first  in  a  cut  by  the  new 
company,  then  in  a  retaliatory  reduction  by  the  older  cor- 
poration, the  Oakland  branch  of  the  Pacific  Gas  &  Electric 
Company.  Nine-cent  charges  were  reduced  to  7c,  and  in 
the  district  where  power  was  supplied,  some  services  were 
sold  as  low  as  Ic. 

LOS  ANGELES,  CAL. — Declaring  the  functions  of  a  coun- 
ty board  of  equalization  to  be  judiciary  and  not  assailable 
in  the  courts  unless  so  warranted  by  evidence  of  fraud, 
the  State  Supreme  Court  has  reserved  the  decision  of  the 
Superior  Court  of  Los  Angeles  County,  which  repaid  to  the 
Los  Angeles  Gas  &  Electric  Company  $11,278.12,  State  and 
county  taxes  paid  under  protest.  The  gas  company  had 
alleged  that  this  sum  represented  the  excess  taxation  upon 
its  property  demanded  by  the  assessor,  and  that  the  assessor 
not  only  over-valued  the  property,  but  discriminated  against 
the  concern.  The  trial  court  found  that  there  had  been  cer- 
tain discrimination  on  the  assessor's  part.  The  gas  com- 
pany, however,  had  protested  to  the  Board  of  Equalization, 
and  the  board  had  declined  to  reduce  the  amount.  For  this 
reason,  rules  the  Supreme  Court  Justices,  the  company  must 
pay  the  amount  upheld  by  the  board. 

LOS  ANGELES,  CAL.— The  Supervisors  have  decided 
to  offer  for  sale  the  franchise  authorizing  three  stxteen-inch 
pipe  lines  to  convey  natural  gas  from  the  Mid\vay  oil  field  to 
Los  Angeles.  The  expected  battle  between  the  Midway  Gas 
Company  and  the  Los  Angeles  Gas  &  Electric  Company  with 
respect  to  the  franchise  did  not  materialize.  The  franchise 
provides  that  the  successful  bidder  must  put  up  a  $25,000  bond 
and  that  the  work  must  be  finished  in  three  years.  The  whole 
project  will  cost  $1,500,000,  of  which  $200,000  must  be  ex- 
pended six  months  after  the  sale  of  the  franchise.  The  time 
of  duration  of  the  franchise  is  40  years.  The  pipe  line  is 
to  follow  the  aqueduct  as  nearly  as  possible  to  San  Fernando 
alredy  arranged  for  the  entire  output  of  the  gas  wells 
and  thence  to  the  city  limits.  The  Midway  company  has 
already  arranged  for  the  entire  output  of  the  Honolulu  Con- 
solidated Oil  Company  in  the  Buena  Vista  Hills  district  of  the 
Midway  oil  field,  and  is  understood  to  control  considerable 
natural  gas  production  nearer  home. 


TRANSMISSION. 

SACRAMENTO,  CAL.— Edward  Whaley,  secretary  of  the 
Northern  California  Power  Company  has  confirmed  the  ru- 
mored purchase  by  his  company  of  the  Sacramento  Valley 
Power  Company,  but  reserved  a  statement  as  to  the  price  and 
terms  of  purchase  until  certain  legal  steps,  which  are  neces- 
sary to  complete  the  deal,  have  been  taken.  The  Sacramento 
Valley  company  was  organized  two  years  ago  by  Herbert 
and  Mortimer  Fleishhacker  and  their  associates  by  the  con- 
solidation of  several  smaller  companies  and  has  proven  an 
aggressive  competitor  for  the  light  and  power  business  of  the 
northern  counties.  Talk  of  a  merger  by  purchase  has  been 
current  for  some  time,  and  officials  of  both  companies  have 
now  confirmed  the  statement  that  the  terms  have  been  agreed 
upon  and  that  only  the  legal  transfer  remains  to  be  attended 
to. 
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BANDON,  ORE.— The  Bandon  Water  Company  has  taken 
over  the  holdings  and  franchises  of  the  Bandon  Light  & 
Water  Company  and  has  elected  the  I'oUowing  officers:  Pres- 
ident, R.  K.  Johnson;  vice-president,  Ia  H.  Hazard;  secretary- 
treasurer  and  manager,  Geo.  Laird.  The  firm  has  outlined  ex- 
tensive improvements  to  be  soon  under  construction,  among 
which  are  new  reservoirs,  three  dams  and  about  1300  lineal 
feet  of  Humes,  with  over  ."lOOO  cubic  yards  of  excavation,  the 
laying  of  several  thousand  feet  of  pipe,  tile  drain,  etc.  The 
plans  include  a  clear-water  reservoir  of  3,000,000  gallons 
capacity  and  tw^o  settling  reservoirs  of  5,000,000  gallons  ca- 
pacity. The  plans  for  this  work  were  jjrepared  by  Ij.  F. 
Hlaz,    civil    engineer. 

TRANSPORTATION. 

PORTLAND,  ORK. — Six  suits  are  pending  to  condemn 
a  right  of  way  for  the  Albany-Eugene  extension  of  the  Oregon 
Klectric. 

PASADENA,  CAL.— The  Pacific  Electric  Railway  Com- 
pany has  been  granted  a  franchise  to  construct  and  operate 
an    electric    railway    upon    Washington   street. 

BIIRLEY,  IDAHO. — Petitions  arc  being  circulated  among 
settlers  lo  request  the  County  Commissioners  that  they  grant 
to  Albert  Pleoger  and  associates  a  franchise  for  thn  pLirj.osc  of 
building   electric    railroads. 

LEAVENWORTH.  WASH.— Bonds  to  the  amount  of 
$1,000,000  for  the  purpose  of  constructing  the  electric  line 
from  Wcnatchee  to  Leavenworth,  have  been  sold,  according 
to  Mr.  Folt  of  the  Wenatchee  Valley  Railway  &  Power  Com- 
pany. 

SACRAMENTO,  CAL.— Business  on  the  line  of  the  Central 
("alifornia  Traction  Company  has  increased  75  per  cent  dur- 
ing the  last  year,  says  Geo.  W.  Peltier,  vice-president  of  the 
line.  The  first  month  of  the  line's  second  year  has  just  been 
checked  up  and  the  discovery  made  that  business  has  almost 
doubled. 

SAN  BERNARDINO,  CAL.— The  Southern  California  Edi- 
son Power  Company  has  awarded  a  contract  to  S.  Stark- 
weather for  the  construction  of  a  power  line.  From  a  point 
near  Colton  it  will  pass  south  of  Bloomington,  through  Chino 
Valley  and  tie  in  with  the  line  near  I^os  Angeles.  The  con- 
tract price  given  is  $12,500. 

ALBUQUERQl'E.  NEW  MEXICO.— Valley  farmers  have 
signed  contracts  for  the  building  of  a  power  line  six  or  seven 
miles  down  the  valley  on  the  east  side  of  the  river,  to  c^iriy 
electricity  sufficient  to  irrigate  land  along  the  i'oul.=;.  Work 
will  be  started  at  once  and  will  be  completed  about  March 
15,  if  favorable  action  is  taken  at  a  meeting  of  the  farmers 
this  week. 

OGDEN,  UTAH.— The  Ogden  Rapid  Transit  Company  has 
applied  for  a  franchise  to  build  an  electric  car  line  on  the 
county  road  in  Ogden  Canyon,  over  the  territory  occupied  by 
the  Oregon  Canyon  Resort  Company.  It  is  understood  by 
the  Commissioners  that  the  Rapid  Transit  Company  desires 
to  extend  its  interurban  line  from  the  Hermitage  in  the 
canyon  to  Huntsville. 

FRESNO.  CAL.  Construction  work  on  the  railroad  to  Bi;; 
Creek  from  Gordon  Switch,  five  miles  from  Clovis,  has  startcil 
with  a  big  force  of  men  and  teams.  The  road  is  being  built 
by  the  San  Joaquin  Light;  &  Power  Company  to  transport  ma- 
terial to  its  big  power  plant,  which  is  under  consiiuctioii. 
The  line,  which  will  pass  the  Fresno  copper  mine  and  con- 
nect the  mountains  with  this  city  by  rail,  will  cost  abfiut 
$75,000. 

PORTLAND,  ORE.— The  Southern  Pacific  Company  is 
endeavoring  to  have  the  council  pass  an  ordinance  allowing 
them  to  electrify  and  double  track  their  line  on  Fourth  street. 
If  the  ordinance  passes  the  company  will  immediately  elec- 
trify and  double  track  both  the  Yamhill  and  the  Fourth  stifet 


lines  between  Portland,  St.  Joseph,  and  McMinnville,  as  well 
as  a  connection  between  the  Jefferson  street  depot  and  the 
Fourth  street  line  in  Portland.  About  $1,600,000  has  been  set 
aside  for  this,  and  as  soon  as  these  improvements  are  com- 
pleted the  work  will  be  extended  to  Corvallis,  Eugene  and 
finally  to  Salem. 


TELEPHONE  AND  TELEGRAPH. 

SANGER,  CAL. — An  application  has  been  made  to  the 
Board  of  Trustees  of  the  city  of  Sanger  for  the  purpose  of 
erecting  a  telephone  line  for  a  period  of  25  years.  The 
Board  of  Trustees  will  receive  sealed  bids  lor  the  sale  of 
this  franchise  up  to  March  7th,  1912. 

PORTLAND,  ORE.— The  16.47  per  cent  increase  in  the 
number  of  the  Pacific  Telephone  and  Telegraph  Company 
phones  in  Portland,  the  last  year,  is  the  greatest  percentage 
increase  on  the  Coast.  San  Francisco  is  next  with  11.27  per 
cent.    The  number  of  phones  in  Portland  is  now  33,933. 

LOS  ANGELES,  CAL.— The  Pacific  Telephone  &  Tele- 
graph Company  shows  a  profit  of  $1,,''>()9  during  the  year.  Its 
receipts  were  $1,239,112,  including  $30,038  for  outside  tolls. 
The  expenditures  were  $1,237,840.  The  plant  valuation  is  re- 
l)irted  as  $0,839,104,  an  increase  of  $793,8811  during  the  year. 

SAN  FRANCISCO,  CAL.— The  Home  Telephone  Company 
submitted  its  report  for  the  year  1911  to  the  Supervisors 
this  week.  It  showed  that  the  local  plant  had  cost  $6,248,- 
705.92,  of  which  $154,992.53  was  for  construction  last  year. 
The  year's  revenues  from  local  business  were  $355,073.43, 
and  $15,058.09  from  outside  switching,  or  a  total  of  $370,131.52. 
The  cost  of  maintenance  and  operation   was   $265,880.60. 

LOS  ANGELES,  CAL.— The  Home  Telephone  Company's 
report  again  shows  an  inability  to  make  receipts  meet  ex- 
penditures. The  report  shows  receipts  $1,195,179  and  ex- 
penditures $1,260,128,  showing  a  loss  of  $65,000  for  the  year. 
Put  the  item  of  expenditure  includes  an  obsolescence  and  de- 
preciation charge  of  $537,835  on  a  plant  valuation  of  $7,039,- 
626.  Long-distance  receipts,  included  in  the  preceding  totals, 
amount  to  only  $23,636. 

LOS  ANGELES,  CAL.— Thos.  Poulkes,  of  the  Board  of 
Public  Utilities,  has  reported  to  Mayor  Alexander  that  an  in- 
terchange of  service  between  the  Pacific  Telephone  &  Tele- 
graph Company  and  the  Home  Company  is  imiiracticable. 
The  plan  of  the  city  having  25  inter-trunking  lines  would 
simply  be  a  makeshift  and  not  a  cure.  Ideal  and  econom- 
ical service  can  be  obtained  only  by  the  elimination  of  one 
or  the  other  of  the  companies. 

FRESNO,  CAL. — Within  a  short  time  the  telephone  line 
now  being  built  from  Clovis  to  North  Fo-k,  Madera  County, 
will  be  completed.  This  line  is  being  constructed  by  H.  E. 
Bigelow,  proprietor  of  a  stage  line  out  of  Friant  to  North 
Fork.  As  soon  as  this  last  piece  is  finished  the  line  will 
be  connected  up  and  people  in  Fresno  will  be  able  to  talk 
into  the  mountains.  At  North  Fork  and  O'Neals  the 
Bigelow  line  will  connect  with  the  forest  service  tele- 
phone lines  which  extend  from  Trimmer  Springs  on  the 
south  to  El  Portal  on  the  north  and  will  thus  allow  outside 
communication  with  the  forest  service.  The  government  op- 
erates about  200  miles  of  telephone  line  in  the  Sierras  between 
Trimmer  Springs  and  El  Portal.  In  the  past  it  has  been  nec- 
cessary,  in  order  to  communicate  with  the  outside,  to  use 
the  telephone  line  of  the  San  Joaquin  Light  &  Power  Com- 
pany, but  with  the  establishment  of  the  new  line,  which  con- 
nects with  the  Pacific  Telephone  &  Telegraph  Company  lines, 
the  power  line  will  be  used  only  by  the  power  company. 
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DECORATIVE  LIGHTING  IN  SAN  FRANCISCO 


At  7  p.  m.  I'riday,  I'cliniaiv  9tli,  Miss  Cora  Otis 
closed  the  switch  coiitrolhiiff  the  current  to  tiie  deco- 
rative Iightiii,e:  on  the  front  of  the  new  Temporary 
City  Hall,  thereby  inaugnrating  a  new  era  for  what  is 
to  he  the  civic  center  of  San  Francisco. 


a  distance  of  165  feet.  In  it  are  to  be  housed  the 
Mayor,  Supervisors,  Tax  Collector,  Assessor,  County 
Clerk  and  the  various  municipal  departments. 

The  decorative  lighting  system  is  the  most  com- 
plete and  extensive  on  the  Pacific  Coast  and  was  de- 


Decorativc  Lighting  of  llic  Temporary  Cily  Hall.  San  Fr.inkist 


The  Temporary  City  Hall  is  a  seven-story,  rein- 
forced concrete  building,  erected  by  the  Whitcomb 
Estate,  James  Otis,  trustee,  and  leased  to  the  City  of 
San  Francisco  for  a  period  of  three  years  for  use  as 
a  City  Hall.  It  is  located  on  the  southerly  side  of 
Market  street,  west  of  Fjgjith  street,  and  has  a  front- 
age of  200  feet,  extending  back  to  Stevenson  street. 


signed  as  an  integral  jiart  of  the  facade,  all  the  outlets 
being  set  in  the  forms  before  the  concrete  was  poured. 
In  all  2540  five-watt,  12-volt  tungsten  lamps  were 
used,  outlining  all  the  windows,  balconies,  pilasters 
and  the  cornice.  The  i)alcony 
the  marquise  are  topped  with  l_'-m.,  roug 
spherical  globes,  each  fitted  with  a  40-vvatt,   UO-volt 


)osts  and   corners  of 
12-in..    routrh    inside. 
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tungsten  lamp.  The  five-watl  lamps  are  divided  into 
seven  sections,  each  section  having  its  own  trans- 
former, located  in  the  center  of  distribution,  and  housed 
in  a  cabinet,  recessed  into  the  front  and  behind  the 
balcony,  with  the  exception  of  the  top,  front  section, 
the  transformer  for  which  is  located  on  the  roof. 

Incorporated  in  the  transformer  housings  are  the 
secondary  distribution  panels,  arranged  as  three-wire 
circuits,  each  carrying  approximately  Syi  amperes. 
Transformer  primaries  are  fed  from  the  220-volt  bus 
bars  on  the  main  switchboard,  each  with  an  independ- 
ent circuit.  Kach  balconv  has.  also,  a  separate  110- 
volt  circuit  fed  from  the  main  switchboard,  (xM-mitting 
of  any  desired  combination  of  front  illumination. 

Transformer  secondaries  are  wound  for  12-24  \iilts 
with  an  output  of  two  kilowatts.  Each  secondary, 
three-wire  circuit  feeds  the  center  of  a  group  of  thirty- 
five  lamps. 

Both  primary  and  secondary  leads  are  propor- 
tioned to  give  a  practically  uniform  voltage  to  each 
lamp  and  as  an  economical  system  of  decorative  light- 
ing it  might  be  stated  that  the  cost  of  operation  will 
not  exceed  45  cents  per  hour  for  the  entire  system. 

The  architects,  Wright,  Rushforth  &  ("ahill,  have 
designed  a  building  which  will  greatly  enhance  tiie 
ai)pearance  of  that  section  of  the  city  and  form  a  fit- 
ting lieadc|narters  for  the  progressive  city  officials  who 
are  to  do  so  much  for  San  Francisco  in  the  next  four 
years.  Much  credit  is  due  to  the  Central  Electric, 
I'lumbing  and  Heating  Company  for  the  excellent 
manner  in  which  the  installation  was  carried  out. 


COPPER  STATISTICS, 

The  L'nited  States  Geological  .Survey  have  col- 
lected statistics  from  producers  of  blister  cop])er  and 
from  Lake  mines  for  the  first  eleven  months  of  1911. 
Taking  these  figures,  and  estimating  the  December 
output  and  incomplete  returns  for  November,  the 
Geological  Survey  report  a  United  States  production 
of  copper  for  last  year  amounting  to  1,091,554,000 
pounds,  against  1,080,159,509  pounds  in  1910  and 
1,092,951,624  pounds  in  1909.  Imports  of  copper  in 
1911,  (Dec.  estimated)  were  340.480,000  pounds,  and 
these  to  the  above  figures  we  have  a  total  United 
States  supply  in  1911  of  1,432,034,000  pounds.  These 
returns  compare  with  the  Copper  Producers"  report  of 
the  production  of  $1,431,938,338  pounds  of  marketable 
refined  copper  in  1911.  The  closeness  of  these  two 
sets  of  statistics  compiled  by  difl^erent  authoritiesis 
remarkable. 

Copper  statistics  for  United  States  per  returns 
by  Producers'  Association,  in  pounds : 

December.      November.      Increase.      Decrease. 
T'niteri    state.s    pro- 

'l>ic*ion 122.896,697      111,876,601      ll.n21J.OOB    ■ 

l>omestic  Deliveries 

and   Kxports    145,227,190      1.35. 089. n.'-,.5      lo.l.-is.i:!", 

-Stoclc  end  of  montb   89,4.51.695      111,785.1SS  22,.330,49:; 

Total    production,    1911 1.  «3  !.ri38,.338   lb=. 

Total     deliveries.     1911 1,461,513,838  lbs. 

Decrease   in   stocks,   1911    ..       32,575,300   lbs. 


GRAPHICAL     ANALYSIS     OF     ALTERNATING 
CURRENT  PHENOMENA. 

liY   A.   U.  MIONZIN.' 

In  the  Transactions  of  the  .American  Institute 
of  F.lectrical  Engineers  for  Juiu'.  l''ll.  there  appeared 
a  discussion  on  the  relative  advantages  and  disad- 
vantages of  the  two  graphical  methods  of  representing 
alternating  current  phenomena  in  common  use — the 
so-called  crank  diagram,  I'avored  by  some,  and  the 
l)olar   diagram   advocated    by   others. 

Judging  from  this  discussion,  it  seems  to  be  held 
that  although  the  polar  diagram  is  more  logical  and 
broader  in  its  scope,  yet  it  does  not  serve  to  give  as 
clear  ideas  of  instantaneous  relationships  as  well  as 
the  crank  diagram. 

Some  time  ago  the  writer  was  working  on 
an  experimental  electric  generator  and  found  it 
necessary  to  work  out  the  time-magnitude  relation 
of  induced  e.m.f's.  in  order  to  predict  what  would 
happen  if  certain  windings  were  modified.  He  found 
;he  polar  diagram  as  commonh-  used  unsatisfactory; 
and,  after  searching  for  a  more  suitable  method,  dis- 
covered that  if  the  polar  diagram — a  diagram  based 
on  polar  co-ordinates — is  used  in  the  restricted  sense 
in  which  it  is  set  forth  in  te.xt  l)ooks  on  analytical 
geometry,  that  is  ])urely  as  a  grajihical  method  of  re]i- 
resenting  values,  without  any  reference  whatever  to 
the  conventions  of  harmonic  motion,  the  difficulties 
vanished. 

It  is  questional)le  if  the  common  use  of  effective 
values,  even  as  a  short  cut  to  quantitative  solutions, 
is  not  a  serious  obstacle  to  a  clear  comprehension  of 
instantaneous  relationships.  Effective  values,  being 
mere  averages  indicated  by  instruments  actuated  on 
the  dynamometer  |)riiui])le,  are  therefore  not  actually 
referable  with  resjjcct  to  time.  To  give  them  a  false 
time  relationship  is  to  give  them  a  significance  which 
obscures  their  real   meaning. 

Another  difficulty  is  the  association  of  the  term 
rotation  in  connection  with  polar  diagrams.  Rotation 
is  no  more  inherent  in  the  polar  co-ordinate  system 
than  is  the  notion  of  translation  in  the  rectangular 
system.  In  a  very  sjiecial  case,  that  of  the  bi-polar 
machine,  the  period  becomes  co-incident  with  one 
revfilution  of  the  armature  and,  in  this  case,  one  may 
consider  the  rotating  vector  as  representative  of  a 
rotating  armature  ccjnductor.  But  when  this  notion 
is  extended  to  multipolar  machines,  confusion  begins. 

To  use  the  polar  diagram  in  its  mathematical 
sense,  it  is  necessary  to  go  back  to  first  principles. 
The  key  to  any  system  of  plane  co-ordinates  is  tliat  a 
simple  graphical  mark  represents  two  separate  and 
distinct  magnitudes.  Thus,  in  a  diagram  based  on 
rectangular  co-ordinates,  a  point  represents  two  mag- 
nitudes by  its  distances  from  two  fixed  lines  at  right 
angles ;  in  a  polar  diagram,  a  vector  represents  two 
magnitudes  by  its  length  and  by  its  angular  displace- 
ment with  respect  to  a  fixed  line.  If  there  is  some 
continuous  relationship  between  the  magnitudes,  the 
points  in  the  first  mentioned  diagram,  and  the  vectors 
in  the  other,  become  adjacent  and  the  result  is  a 
line,  or  curve,  which  is  called  the  "graph"  of  the  phe- 
nomenon represented,  or  the  "locus"  of  the  equation 
which  expresses  the  relationship. 

'Mechanical    Engineer,    San    Francisco. 
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Thus  in  Fig.  1.  O  is  a  fixed  point  called  the 
"origin"  from  which  all  vectors  begin,  O  A  is  a  fixed 
line  called  the  "initial  line  from  which  angular  dis- 
tance is  measured,  and  M  X  is  the  graph  showing 
the  relations  between  the  magnitude  plotted  in  lengths 

M-      ' 


Fig.    1.      A    Polar    Oraph. 

of  vectors  and  the  magnitude  i)lotle(l  in  angular  dis- 
placement of  those  vectors.  Any  vector  as  O  X  repre- 
sents one  magnitude  by  the  length  O  X,  and  the  cor- 
responding magnitude  by  the  angle  A  O  X.  The 
length  of  the  vector  is  positive  when  measured  along 
the  closing  side  of  the  angle  considered,  and  negative 
when  measured  in  an  opposite  direction.  The  angle 
is  positive  when  measured  in  a  counter-clockwise 
direction  and  negative  when  in  a  reverse  direction. 
Thus  in  Fig.  1,  the  length  of  the  vector  correspond- 
ing to  the  angle  AOX  is  O  X  and  is  positive;  the 
length  of  the  vector  corresponding  to  the  angle  A  O  Y 
is  also  O  X  but  is  negative. 

Due  to  the  usual  mechanical  construction  of  elec- 
trical machines  and  to  the  laws  governing  magnetic 
induction,  the  instantaneous  relationship  between 
time   and    e.m.f.,   current,   Hux,   etc.,   is   expressed    ap- 

proximatch-   h\-  an  equation  of  the   form   i  ==  1  sin  —  t 

T 

where  i  is  the  instantanenus  value  of  the  oscillatory 
quantity,  I  the  maximum  value,  T  the  period  of  the 
oscillation,  and  t  the  time  corresponding  to  the  value 
i  measureil  from  the  beginning  of  the  oscillation. 

It.  in  a  polar  diagram,  time  is  (ilotted  as  an- 
gular displacement  to  the  scale  of  one  degree  or 
l/360th  of  the  period,  then  the  i)eriod  is  T  =  360°, 
or  Itt.  and,  by  substitution,  the  above  equation  be- 
comes i  =  I  sin  t ,  where  t  is  now  expressed  in  de- 
grees. By  referring  to  text  books  on  analytical  geom- 
etry it  will  be  found  that  the  polar  locus  of  an  equa- 
tion similar  to  the  above  is  a  circle  passing  thro\is*h 
the  origin  whose  center  lies  on  a  line  90°  distant  from 
the  initial  line.  It  is  evident  that  the  angular  posi- 
tion of  the  initial  line  will  not  affect  the  shape  of  the 
curve,  the  only  efifect  of  placing  the  initial  line  else- 
where than  at  90°  to  the  diameter  is  to  change 
the  arbitrary  zero  of  time.  It  is  also  evident  that  the 
maximum  vector  which  can  be  drawn  from  the  origin, 
which  must  always  be  on  the  circle,  is  the  diameter. 
From  the  above  follows  the  fundamental  fact  that 
the    pohir    graph    of   every    oscillatory    magnitude    c.x- 

27r 

pressed    bv    an    equation    of    the    form    i  ^  I  sin  —  t 

T 


is  a  circle  passing  through  the  origin  when  time  is 
Ijlotted  to  the  scale  of  360°  =  T.  The  diameter  of 
this   circle   is  equal   to   the   maximum    value  of  i. 

One  reason  for  the  adoption  of  the  polar  diagram 
in  re[)resenting  alternating  current  phenomena  is  now 
seen  :  for,  next  to  the  straight  line,  the  circle  is  the 
simplest  curve  to  draw.     But  there  are  other  reasons. 

The  superimposed  or  additive  efifect  of  two  or 
more  oscillatory  magnitudes  whose  graphs  are  circles 
through  the  origin  is  also  represented  bv  an  equation 

Itt 

of  the  form  i  =  1  sin  —  I,  and  the  graph  of  this  effect 
T 

is  also  a  circle  whose  vectorial  diameter — the  diameter 
which  originates  at  the  origin — is  determined  in 
length  and  position  by  taking  the  vector  sum  of  the 
vectorial  diameters  of  the  component  circles,  which 
may  be  done  by  the  parallelogram  method. 

Before  considering  a  problem  involving  the  above 
it  is  necessary  to  define  a  few  terms  in  common  use. 
The  term  "phase,"  like  many  other  words,  has  various 
meanings  but  its  significance  in  this  discussion  is 
taken  to  be  tlie  time  corresponding  to  a  given  instan- 
taneous value.  Thus  the  phase  of  the  maximum  value 
of  a  current  is  the  time  when  that  current  is  existent. 
I'Vom  this  it  is  evident  that  such  expressions  as 
"l)hase  of  a  current"  is  indefinite  unless  some  partic- 
ular value  of  the  current  is  specified  or  understood. 
Since  everv  vector  represents  a  length  and  an  angle, 
it  is  pro])er,  when  the  angle  represents  time,  to  speak 
of  the  phase  of  a  vector,  meaning  the  time  corres- 
])onding  to  the  magnitude  which  the  length  represents. 
Phase  difference  means  difference  in  time  between 
two  instantaneous  values.  Thus  the  phase  difference 
between  the  zero  and  maximum  values  of  an  alter- 
nating current  is  one-quarter  of  a  period,  and  the 
phase  difference  between  the  maximum  values  of  two 
currents    of   a    three-phase    system    is    one-third    of   a 

])eriod. 

One  instantaneous  value  "lags"  behind  another 
when  it  becomes  existent  at  a  later  time,  and  "leads" 
another  when  it  becomes  existent  at  an  earlier  time. 
Thus,  the  maximum  value  of  the  current  from  an 
induction  motor  lags  behind  the  maximum  value  of 
the  impressed  e.m.f.  because  the  current  reaches  this 
value  later  and  vice  versa,  the  maximum  value  of  the 
e.m.f.  leads  the  maximum  value  of  the  current  because 
the  e.m.f.  reaches  this  value  earlier. 

To  be  consistent  with  the  above  expressions  such 
as  "the  current  lags  15  degrees  behind  the  e.m.f.," 
must  be  stated  differently.  The  terms  lead  and  lag, 
as  defined  above,  have  to  do  with  time,  and  therefore 
have  no  inherent  relation  to  angular  measure.  From 
this  point  of  view  it  is  no  more  consistent  to  say  that 
"a  current  lags  15  degrees,"  because  time  is  repre- 
sented in  angular  measure  on  a  diagram  than  it  is 
to  say  "the  temperature  rise  is  15  inches,"  because 
temperature  happens  to  be  represented  on  a  diagram 
in  linear  distance.  A  correct  way  of  statmg  the  above 
i-;  to  -^ay  that  the  current  Tmeaning  the  maxnnum 
value)  lags  1.5/360ths  of  a  period  behind  the  e.m.f. 
This  is  true  no  matter  what  system  of  co-ordinates  is 
emploved  and  has  the  veiy  great  advantage  of  keep- 
incr  in'  mind  the  real  significance  of  the  terms  phase, 
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pluise-iliffcrcnct;,  Icail  aiul  lay,  without  tletractiiig  in 
any  way  from  the  readiness  with  which  these  may 
be  represented  in  polar  or  rectanijiilar  co-ordinates. 

To  show  clearly  the  application  of  the  principles 
stated  above,  a  simple  alternating  current  circuit  will 
be  considered.  I'it;.  2  shows  this  circuit  diajiranimat- 
ically  and  the  graphical  representation  of  the  electro- 
motive forces  involved.  This  latter  is  brought  about 
as  follows:  Draw  the  vector  O  —  I  to  represent  the 
])hase  of  the  nia.xinium  value  of  the  current.  Then 
the  maximum  counter  e.m.f.  of  resistance  will  lie 
along  the  vec.or  O  —  1  R,  displaced  by  a  half-period 
since  the  e.m.f.  of  the  resistance  always  opposes  the 
current  and  is  proportional  to  it.  Let  O  —  I  R  e(|ual 
the  ma.ximum  value  of  this  e.m.f.  to  some  convenient 
scale,  and  circumscribe  the  circle  about  this  vector 
as  a  diameter.  This  circle  is  the  graph  which  shows 
the  value  of  the  counter  e.m.f.  of  resistance  at  every 
instant.  The  maximum  value  of  the  e.m.f.  i)roduced 
by  self  induction  lags  one-(|uarter  of  a  period  behind 
the  maximum  value  of  the  current.  Its  phase  is 
therefore  represented  l)y  the  vector  O  —  IX.     Let  the 
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Fig. 


Graphs      of      I'llecli'o-inotive      Forces     in      a 
Single    Pliase   Circuit. 


length  O  —  IX  equal  the  ma.ximum  value  of  this 
e.m.f.  and  circumscribe  the  corresponding  circle. 
This  latter  represents  all  instantaneous  values  c^f  the 
e.m.f.  of  self  induction  in  phase  and  magnitude.  To 
find  the  maximum  value  of  an  e.m.f.  which  represents 
the  sum  of  the  e.m.f's.  df  resistance  and  induction  draw 
the  parallelogram  willi  sides  () — I  R  and  O  —  IX. 
The  diagonal  O  —  I  Z  is  this  maximum  value  and 
the  circle  circumscribed  about  ()  —  I  Z  is  the  graph  of 
the  equivalent  e.m.f.  Since,  by  KerchotYs  law,  the 
impressed  e.m.f.  must  be  ecpial  and  opposed  to  the 
resultant  of  all  other  e.m.f's.  at  every  instant,  the 
phase  of  the  maximum  \alue  of  the  impressed  e.m.f. 
is  represented  by  the  vector  () — E  displaced  one- 
half  a  period  from  the  resultant  ma.ximum  e.m.f. 
O  —  I  Z.  Also  the  length  ( )  —  E  must  equal  O  —  I  Z. 
The  circle  circumscribed  about  O  —  E  is  the  graph  of 
the  impressed  e.m.f.  at  eveiy  instant. 

Erom  the  circles  O  E.  O  I  R  and  O  I  X,  the  cor- 
responding values  of  all  e.m.f's.  at  any  instant  may 
be  determined  by  measuring  the  intercepts  on  a 
vector  corresponding  to  the  instant  in  mind.  Thus,  at 
the  time  corresjionding  to  the  vector  C)  —  c  the  coun- 
ter e.m.f.  of  resistance  is  represcnle<l  by  the  length 
O  —  b,    the    e.m.f.   of    self   induction     bv     the     length 


C)  —  a,  the  resultant  counter  e.m.f.  by  the  length 
()  —  c,  and  the  impressed  e.m.f.  iiy  the  length  () — c'. 
iiV  Kerchoflf's  law,  O  —  c'  must  eijual  (()  —  a) 
+  (0-b). 

At  the  time  corresponding  to  the  vector  t )  —  c, 
the  e.m.f.  of  both  resistance  and  iniluction  are  opposed 
to  the  imiiressed  e.m.f.  .\t  the  lime  corresponding  to 
the  vector  O  —  I  R  the  e.m.f.  of  self  induction  is  zero 
and  the  e.m.f.  of  resistance  alone  o])[)oses  the  im- 
jiressed  e.m.f.  At  the  time  corresponding  to  the  vec- 
for  O  M  the  impressed  e.m.f.  is  zero  but  the  e.m.f. 
of  self  induction  is  of  opposite  sign  to  the  e.m.f.  of 
resistance,  and  therefore  acts  like  an  impressed  e.m.f. 
in  maintaining  the  cmTcnt  against  tJie  resistance  R. 
And  so  on. 

It  is  thus  seen  that  the  i)olar  diagram  as  here 
used  offers  an  exceedingly  simple  means  of  represent- 
ing the  characteristics  and  instantaneous  values  of  the 
oscillatory  quantities  met  with  in  electrical  theory. 
Eor  the  purpose  of  determining  instantaneous  values 
the  i)olar  diagram  is  much  simpler  than  the  crank 
diagram;  for,  in  the  polar  diagram  it  is  only  neces- 
sary to  draw  a  line,  while  in  the  crank  diagram  it  is 
necessary  to  draw  a  line  and  project  the  vectors 
upon  it. 

To  use  the  polar  diagram  as  above  it  is  necessary 
that  maxinuim  values  be  known.  'I'hese  are  not 
directly  obtainable  since  instruments  indicate  "eflfect- 
ive"  values — the  square  root  of  the  mean  scpiare  of  the 
instantaneous  values,  b'ortunately,  when  the  instan- 
taneous \alue  varies  according  to  the  sine  law,  the 
maximum  \alne  is  ecpial  to  the  effective  value  X  V-- 
Hence  the  one  may  be  cominited  from  the  other  arith- 
metically or  may  be  scaled  direct  front^the  diagram 
by  changing  the  scale  factor.  The  maximinn  values 
may  therefore  be  used  at  all  limes  in  graphical  anal- 
)'sis  without  disadvantage. 

It  is  seen  from  the  problem  considered  above  that 
the  circle  plays  no  part  in  the  (juantitative  determi- 
nation of  the  resultant  maximum  value  of  two  or 
more  component  values.  ( )nly  the  vectorial  diameters 
are  used.  Since  one  circle  and  oidy  one  can  be  cir- 
cumscribed about  a  given  diameter,  the  circles  need 
not  be  drawn  unless  it  is  desired  to  analj'ze  the  prob- 
lem   (|ualitalively   as  well   as  tjuantitatively. 

The  polar  co-ordinate  system  as  here  used  differs 
from  the  method  commonly  taught  in  that  all  reference 
to  the  theory  of  harmonic  motion  has  been  avoided.  One 
could  be  totally  ignorant  of  the  meaning  of  such  words 
as  wave,  amplitude.  ])rojection,  etc.,  and  yet  be  able 
to  use  the  polar  diagram  imderstandingly.  As  an  in- 
stance, one  may  cite  the  readiness  u-ith  which  ])ower 
plant  operators  learn  to  read  the  circular  records 
made  by  the  clock-driven  recording  instruments. 
These  records  are  polar  diagrams  in  the  same  sense 
as  those  used  in  this  article  and,  although  the  ruling 
is  sometimes  modified  on  account  of  the  mechanism 
which  operates  the  pen,  the  theory  is  the  same.  An 
instrument  might  be  devised  which  w-ould  draw  the 
])olar  gra]ih  of  a  current  as  a  parallel  to  the  grajih 
in  rectangular  co-ordinates  drawn  by  the  instrument 
known  as  the  oscillograph. 
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POLARITY   IN   POLYPHASE  CURRENT  CIRCUITS.' 
BT  PROF.   R.  \V.  SORENSON. 

The  subject,  which  soon  must  be  considered  more  gen- 
erally and  standardized,  is  the  one  of  d.c.  polarity,  and  by 
presenting  a  few  practical  problems  we  can  see  the  value  of 
its  application. 

Prof.  Ryan  has  called  our  attention  early  in  his  paper 
to  the  well  known  and  hence  so  often  forgotten  fact  that  it 
is  the  external  angle  between  vector  circuits,  representing 
polyphase  currents  or  electromotive  forces,  that  measures 
their  difference  in  phase,  thus  permitting  the  addition  of  these 
quantities  without  the  use  of  an  extra  negative  sign  as  is  so 
often  the  practice. 

Before  taking  up  the  specific  problems  which  I  wish  to 
use  to  illustrate  the  value  of  a  careful  analysis  of  poly- 
phase polarity,  let  us  get  before  us  the  relation  of  electric 
quantities  in  picture  and  in  vector  diagram,  and  also  a  gen- 
eral idea  of  what  polarity  is  in  any  alternating  current  circuit. 

In  Pigs  "la"  and  "lb"  there  Is  represented  by  vectors 
and  by  rectangular  co-ordinates,  a  balanced  three-phase  sys- 
tem of  currents  in  Y  connected  circuits.  Now  let  the  maxi- 
mum value  of  these  currents  be  1.0,  then  at  the  instant  when 
the  current  in  phase  A  has  reached  this  value  or  what  may 
be  called  the  positive  side  of  the  base  line,  that  is,  has  a 
value  of   -f  1.0,   it  will   be  seen  from   the  figure   that  phases 


Fig.    1.     A    Balaneed    Three-Pliase   System. 

B  and  C  are  each  equal  to  — 0.5.  If,  in  addition  to  this  sys- 
tem of  designating  these  quantities,  we  assign  to  a  rising 
current  a  +  sign  to  show  its  direction  or  instead  of  using 
this  sign  a  "O"  is  used  at  the  instant  chosen  (when  phase  A  is 
at  maximum  value)  in  order  to  avoid  confusion,  phase  A  can 
be  designated  by  the  double  sign  "+0",  phase  B  by  " —  O" 
and  phase  C  simply  by  the  sign  " — ".  Here  no  direction  sign 
is  used  in  showing  the  negative  action  of  the  circuit,  the 
sign  as  shown  for  C  really  stands  for  a  double  negative. 
Tnat  is.  It  is  very  evident  that  to  be  completely  represented 
as  to  direction  and  also  with  relation  to  its  circuit,  each 
phase  must  carry  with  it  a  double  sign,  one  to  represent  the 
position  of  the  circuit  and  one  to  represent  the  direction  oi 
the  current  of  electromotive  force  at  any  instant.  Also  it  is 
evident  that  there  is  a  constant  relation  between  the  cur- 
rents in  the  different  phases  and  that  any  equation  which  may 
express  the  value  of  the  current  in  one  phase  will  serve  to 
express  the  value  of  the  current  in  either  of  the  other  phases 
by  the  simple  addition  of  a  constant  which  expresses  the 
phase  relation  between  the  quantities  represented. 

Since  the  condition  here  outlined  is  that  which  may  occur 
at  any  instant,  we  may  conclude  that  it  represents  every 
instant,  and  thereby  gives  us  a  most  definite  basis  for  tlie 
establishment  of  such  a  thing  as  polyphase  polarity. 

In  considering  polarity  in  any  a.c.  system,  whether  sin- 
gle phase  or  polyphase,  as  compared  to  polarity  in  a  d.c.  cir- 
cuit, there  are  these  differences:  the  relation  between  cur 
rent  flow  and  the  circuit  in  a  d.c.  system  is  constant,  whereas 
in  an  a.c.  system  the  current  or  electromotive  forces  are 
continually   changing   and   repeating  every   cycle;    and    there 


'This  paper  Is  a  discussion  of  Professor  Ryan's  paper  or. 
Polarity  in  Polypliase  Circuits  whicii  was  presented  at  a  meet- 
ing of  the  Los  Angeles  Section  of  the  A.  I.  E.  E.,  Nov.  21,  1911, 
and  appeared  In  the  columns  of  the  Journal  on  Nov.  11,  1911. 


can  be  no  difference  of  phase  between  d.c.  currents  in  cir- 
cuits which  are  joined  together,  and  moreover  there  can  be 
a  difference  in  phase  between  currents  or  voltages  in  a.c. 
circuits  that  are  joined  together. 

As  to  a.c.  polarity  in  general,  let  us  consider  for  a  fev 
moments  the  single  phase  transformer.  All  of  us  know  that 
when  we  wish  to  multiple  two  or  more  of  these,  we  must  first 
determine  the  polarity  and  connect  together  leads  which 
have  like  signs,  in  accordance  with  the  method  used  to  des- 
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Fig.    2.     single   Phase   Transformers   in    Multiple. 

ignate  leads  which  go  together  and  thence  to  the  lines.  This 
can  of  course  be  most  conveniently  done  by  marking  one 
primary  lead  of  each  transformer  "  +  "  and  the  other  " — " 
after  which  the  same  thing  is  done  in  regard  to  the  secondary 
leads  as  in  Fig.  2,  due  consideration  being  given  to  the  rela- 
tion between  the  P  winding  and  the  S  winding  in  each  case. 
With  only  the  single  phase  relations  to  consider,  this  is  of 
course,  perfectly  proper,  and  is  fully  warranted  by  the  sim- 
plicity of  such  a  designation,  but  when  these  same  single 
phase  transformers  are  to  make  up  a  part  of  some  polyphase 
set  there  must  also  be  added  the  other  sign,  for  reasons  which 
will  be  developed  later,  and  hence  in  order  to  lead  up  to  this, 
I  will  show  the  vector  circuits  for  two  open  core  single  phase 
transformers  as  illustrated  in  Fig.  3.  To  do  this  we  must 
first  establish  a  standard,  which  can  be  done  in  one  of  two 
ways.  The  transformer  can  be  considered  as  a  motor  gener- 
ator set,  with  the  primary  as  the  motor  and  the  secondary  as 
the  generator,  in  which  case  to  be  analogous  with  the  system 
used  In  direct  currents  an  instant  would  be  selected  when 
the  current  was  going  into  a  particular  lead  of  the  primary 
winding  and  the  direction  the  current  then  had  in  this  lead 
called  "+",  at  this  same  instant  the  lead  on  the  secondary 
side  in  which  the  current  is  flowing  out  as  in  a  generator 
would  be  given  the  sign  "+",  which  lead  this  would  be,  being 
determined  by  the  direction  in  which  the  secondary  is  wound 
as  compared  to  direction  of  winding  of  the  primary.  Or  an- 
other plan  may  be  adopted  in  which  both  primary  or  secon- 
dary leads  carrying  current  into  the  transformer  at  some  par- 
ticular instant  are  designated  as  the  positive  leads. 

This  latter  method  is  I  believe  the  one  most  generally 
used  because  of  the  fact  that  it  so  readily  lends  itself  to  the 
determination  of  dansformer  polarity  by  the  direct  current 
method,  although  personally  I  am  in  favor  of  the  first  scheme 
suggested,  viz:   that  of  calling  the  secondary  winding  a  gen- 
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Fig.    3. 


Vector   Circuits   for  Two  Open-Core   Single 
Phase  Transformers. 


erator  and  the  primary  winding  a  motor.  But  for  the  present 
we  will  adhere  to  the  other  standard  and  determine  our 
polarity  by  the  direct  current  which  is  as  follows: 

Given  a  transformer  as  in  Fig.  4,  to  determine  its  polarity. 

Connect  to  the  primary  coil  leads  A  and  B  a  direct  current 
supply  of  low  voltage  so  that  only  a  small  current  wil'  flow. 
If  lead  A  is  connected  to  the  positive  side  of  the  d.c.  supply 
and  B  to  the  negative,  place  a  d.c.  voltmeter  on  the  leads 
C  and  D  with  the  positive  terminal  connected  to  C  and  the 
negative  terminal  connected  to  D.  Now  suddenly  break  the 
circuit  connected  to  C-D  by  opening  switch  S  quickly  and  the 
voltmeter  V  will  show  a  deflection  or  "Kick."     If  this  kick  is 
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to  ijIri'llrjK  poMtii  nombered  1,  2  and  3.     If,  when  the  I'tada  of 
ih«r  iiin/Mnt;  under  lfe*t  are  C/;  i.o  liu!t"icU«/n« 

li.ivtti,   U>  ll!':   |KML«    1,   2  ari'.  ,   on   l'«   pivot 

In  ttie  prop<;r  direction,  the  utacuihe  m  ^aiti   u»  have  "crrect 
p'jiarity  and  ptiac.e  rotation. 

Kor  fre<)uenfry  ctianKem  and  polyphase  transformerR.  appa- 
raiuN  In  whlcli  there  are  two  winding*  |ier  phase,  the  ques- 
tion of  KettInK  the  pro|>er  phase  relations  cannot  be  so  sim- 
ply accompllMhed,  because  in  tfii  ount  must  b'- 
t.ak<tn  f.f  iK/th  polarity  and  phas'  The  "Phase 
Wa^on"  obvioufely  will  not  suffice  for  bucb  cases  as  it  can 
show  phase  rotation  only.  Neither  can  the  pha.sc  displace- 
ment be  determined  by  any  convenient  polarity  test  such  an 
In  applied  to  single  phase  transformers.    Hence  there  must  be 


FIk.    6.     rjliiKrammatIf;    Dflta-delta    Connection    of 
Two    Thrce-PhaHt'    TranHformPr». 

nialnl.alned  a  three-phase  standard  to  be  used  for  checking; 
the  polarity  or  three-phaHc  machines  that  are  built  in  the  shop;- 
Tlie  prof)<?r  execution  of  this  test  on  an  efficient  basis  as  well 
an  till;  proper  desixn  of  polyphase  apparatus  of  this  Itind  i<- 
quircH  that  a  inetbod  for  ehedting  the  rotation  between  th'- 
pbases,  graphically  or  by  means  of  vectors,  be  devised. 


a»d  «o  on     As  in 
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that  the  negative  end  cf  circuit  S — 1  = 
the  ring,  or  positi-e  ez'.  '  '--  -  _ 
circjit  2  Uj  the  rine.  or  : 

y 

Ci. 

S  leads  XA  to  Xis;   V.A  to  VB;  and  ZA  to  ZB  as  in  K  - 

It  is  well  t-j  note  the  primary  coils  of  these  tran^.u. ,i.-..= 
are  wound  in  opx>osite  directions  as  in  Fig.  3a. 

Transformation  of  power  '  :.-  voltage  to  another  by 

means   cf   auto-transformers  •  usatorc   offers  another 

very  !■  for  the  use  of  vetior  circuits,  especially  in  the 

consid-  polyphase  changes.     For  •  xample  let  us  as- 

sume that  we  wish  to  find  the  most  ec  vay  of  chang- 

ing 100  k.v.a.  at  an  e.m.f.  cf  1000  voii.-.   :. .,  .^,,aase  to  three- 
phase  power  at  the  same  voltage. 


lig.    'J.      Illustrating  Conneftions  to  be  Made. 

This  Change  can  of  course  be  made  by  means  of  two  trans- 
formers each  having  a  capacity  of  .'.0  k.v.a.  which  are  prop- 
erly wound  for  three-phase  two-phase  transformation  of  power 
when  'Scotf  connected,  but  there  is  a  cheaper  way  than  this 
both  in  point  of  first  cost  and  in  economy  of  operation  and 
that  is  by  the  use  of  a  "T"  or  "Scott"  connected  auto-trans- 
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former,  or  compensator  as  illustrated  in  Fig.  10a.    The  vector 
current  diagram  is  shown  in  Fig.  10b. 
Conditions  of  operation: 


Two-phase. 
1000     . . . 
100     .. 
50 


Three-phase. 

volts 1000 

K.V.A 100 

amperes  per  line 57.7 

Inasmuch  as  the  change  of  voltage  is  made  by  trans- 
former action  we  can  say  in  general  that  the  three-phase 
voltages  and  currents  will  be  in  opposition  to  those  of  the 
two-phase  circuits.  In  the  winding  ABCM  the  following  con- 
ditions will  exist.  Current  in  AB,  50  amperes:  current  in  BM, 
(50-57.7)    amperes   equals  — 7.7   amperes. 

In  circuit  DM  there  flows  a  three-phase  current  in  the 
direction  indicated  by  vector  circuit  DC,  and  a  two-phase  cur- 
rent shown  by  vector  D.M,  while  in  circuit  .ME  there  exists 
a  similar  condition  as  shown  by  vector  circuits  PR  and  ME. 
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Fig.   10.      Scott  Connection   of  Transformers. 

Now  from  the  figure  10b,  it  is  evident  that,  a  part  of  the 
current  CD  is  in  phase  opposition  to  current  DM  and  also 
since  there  is  no  current  directly  in  phase  with  the  vector 
CD  the  current  CM  must  be  carried  by  the  circuit  DM  figure 
10a.  Or  for  this  special  case  there  will  flow  in  circuit  D.M 
the  current  represented  by  vector  CM,  which  is  one-half  cur- 
rent CD,  as  will  be  seen  by  an  inspection  of  the  right  tri- 
angle CDM.  For  the  general  case  in  which  the  three-phase 
and  two-phase  voltages  are  not  equal,  the  current  in  each  half 
of  the  winding  of  the  main  transformer  will  be  found  by  the 
equation 

h 

I  =  V   (L  — .8661,)'+  ( )' 

2 
When  I  is  the  current  flowing  in  the  main  transformer, 
I,  is  the  two-phase  line  current 
I3  is  the  three-phase  current. 
For  the  problem  which  we  are  working  we  have 
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have: 

amperes 

Summing 

up 

and  tabulating 

we 

Circuit. 

Current. 

Volts. 

K.V.A 

AB 
BM 
DM 

50  amps. 

7.7 
29 
29 

134 
S66 
500 
500 

6.7 

6.7 

14.5 

14.5 

T. 

ital 

.44.4 

A  transformer  has,  however,  two  windings,  each  cf  which 
will  carry  the  li.v.a.  rating  while  the  auto-transformer  or  com- 
pensator has   but  one  winding  in   which   there   is  44.4   k.v.a. 

44  4 

This   rated    on    a    transformer    basis     would     be   .   or   a 

2 
22  k.v.a.  auto-transformer.  That  is  for  this  particular  case 
the  100  k.v.a.  can  be  changed  from  100  volts,  three-phase  by 
the  purcnase  of  a  22  k.v.a.  auto-transfonuer  rather  than  with 
two  50  k.v.a.  transformers  which  must  have  in  the  three- 
phase  winding  I'l  per  cent  excess  of  copper  over  that  of  a 
standard  transformer  and  in  operation  this  transformation  will 
be  accomplished  with  only  such  loss  as  will  occur  in  a  trans- 
former of  22  k.v.a.  capacity  instead  of  with  the  loss  due  to 
the  placing  of  two  50  k.v.a.  transformers  in  the  system. 


THE  FIRST  PRINCIPLES  OF  THE   STEAM 
TURBINE. 

BY    ROBERT   SIBLEY. 

Historically  the  steam  turbine  is  not  a  new  idea. 
Hero,  years  before  the  dawn  of  the  Christian  era. 
invented  as  a  play-thingf,  the  steam  turbine.  Steam 
emercjing'  from  bent  tubes  caused  this  invention  of 
Hero's  to  revolve.  It  was  not  until  very  recent  times, 
however,  that  the  turbine  has  assumed  practical  im- 
portance. De  Lavai  was  the  first  to  make  the  turbine 
i>f  practical  value  in  order  to  utilize  the  energy  in- 
herent in  steam  to  its  fullest  extent. 

We  have  seen  previously  that  enormous  ranges 
of  expansion  of  the  steam  are  necessarj'  in  order  to 
operate  at  maximum  efficiency.  \'elocities  almost  be- 
yond human  conception  are  produced  by  allowing 
steam  to  expand  adiabatically  from  high  pressures 
and  temperatures  to  e.xtremeh-  low  pressures  and  tem- 
|)eratures.  We  shall  soon  see  that  in  order  to  trans- 
fnrm  all  of  this  energy  of  velocity  by  means  of  ro- 
tating buckets,  the  buckets  themselves  should  move 
with  a  velocity  equal,  theoreticall\-  at  least,  to  one-half 
the  velocity  of  this  issuing  steam.  The  utilization  of 
such  enormous  velocities  early  met  with  unsurmount- 
able  mechanical  difficulties. 

The  first  application  of  the  steam  turbine  was  in 
the  separating  of  cream  on  the  farm.  The  enormous 
velocities  produced  easih'  caused  the  cream  to  sep- 
arate by  means  of  centrifugal  force.  De  Laval,  how- 
ever, found  it  necessary  to  make  a  movable  shaft  sup- 
port for  his  rotating  parts  due  to  the  great  veloci- 
ties experienced  and  the  uneven  forces  encountered. 
This  was  done  in  order  to  allow  the  pivot  of  rotation 
ti)  at  all  times  coincide  with  the  center  of  gravity  of 
the  rotating  parts. 

The  immense  practical  application  of  the  steam 
turbine  so  far  as  ])ower  development  is  concerned  is  in 
a  great  measure  due  to  the  inventions  of  Parsons  and 
Curtis  whereby  the  steam  is  utilized  through  several 
stages  of  expansion.  \\'e  shall  soon  see  that  the 
velocity  produced  bears  a  direct  relation  to  the  amount 
of  heat  transferred  from  latent  energy  of  heat  in  the 
steam  to  kinetic  energy  of  motion.  Corsequently,  if 
in  ex])anding  steam  we  allow  it  to  take  several  sepa- 
rate stages  in  its  expansion  corresponding  Ujwcr  ve- 
locities become  most  efficient.  Thus  in  the  12,000  kilo- 
watt turbines  which  seem  to  have  become  so  popular 
on  the  Coast  of  late,  as  a  rule  five  .stages  of  expansion 
are  utilized,  thereby  making  it  possible  to  have  speeds 
of  nnly  720  revolutions  a  minute. 

Let  us  for  a  moment  trace  the  course  of  the  water 
entering  the  boilers  until  it  again  cotnes  back  to  the 
btiilcT  after  ha\ing  returned  as  water  from  the  con- 
denser of  the  turl)ine. 

The  water  is  first  passed  through  a  feed-water 
heater  which  as  a  rule  is  heated  by  means  of  the  ex- 
haust from  the  non-condensing  auxiliary  apparatus  of 
the  ])ower  station.  It  is  next  forced  into  the  boiler  or 
at  times  through  an  economizer.  This  economizer 
mav  perchance  be  located  in  the  flue  of  the  escaping 
gases,  or  as  in  the  case  of  the  Parker  boiler,  it  may  be 
directly  located  in  the  boiler  itself.    The  water  heated, 

'This  article  comprises  the  Twentieth  Lecture  of  a  series  ap- 
pearinK  >"  these  columns  entitled  'Priniei-  of  .\pplied  Ther- 
modynamics." 
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now  to  a  temperature  almost  that  of  the  saturated 
steam,  enters  the  water  drum  of  the  boiler.  From 
there  it  is  fed  through  tubes  which  are  exposed  to  the 
highest  temperature  of  the  furnace,  returning  to  the 
steam  drum  as  saturated  steam  or  as  water  on  the 
point  of  evaporation. 

The  saturated  steam  formed  in  the  steam  drum  is 
next  conducted  through  a  superheater,  which  as  a  rule 
is  in  the  form  of  tubes  of  small  diameter  located  in  the 
furnace  proper  although  not  exposed  to  the  highest 
temperatures.  The  saturated  steam  passmg  through 
these  pipes  heaied  to  a  high  temerature  now  becomes 
superheated  and  in  the  use  of  the  turbine  installation 
above  referred  to,  it  is  usually  taken  to  the  turbine 
at  a  temperature  of  about  100  degrees  above  that  of 
the  temperature  of  the  saturated  steam  for  the  pres- 
sure at  which  the  turbine  is  designed  to  operate. 

By  means  of  properly  designed  asbestos  lined 
steam  pipes  this  superheated  steam  is  taken  directly 
to  the  steam  turbine  where  it  passes  through  nozzles, 
if  the  turbine  be  of  the  so-called  impulse  design,  or 
through  guides  if  it  be  of  the  so-called  pressure  de- 
sign. The  steam  then,  at  once  emerges  upon  rotating 
blades  or  buckets,  forcing  these  buckets  to  maintain 
a  constant  uniform  rotation.  Through  all  of  this  pro- 
cess the  steam  is  expanding  and  as  no  heat  is  given 
out  or  transferred  to  the  steam,  the  expansion  is  almost 
ideally  adiabatic.  In  the  case  of  the  impulse  type  of 
turbine,  the  steam,  by  means  of  the  nozzles  through 
which  it  passes,  is  so  expanded  that  it  possesses  an 
enormous  kinetic  energy. 

The  small  particles  of  steam  beating  against  the 
buckets  of  the  turbine  transform  the  major  portion  of 
their  kinetic  energy  of  motion  to  the  rotating  parts 
of  the  turbine  which  in  turn  generate  electric  energy. 
In  the  case  of  the  pressure  type  however,  the  steam 
is  not  expanded  in  the  stationary  entering  device  bur 
expands  directly  in  the  rotating  buckets  themselves, 
thereby  causing  rotation  by  pressure  of  the  expanding 
steam. 

When  the  steam  has  passed  through  a  series  of 
fixed  nozzles  or  guides  and  then  again  through  rotat- 
ing guides  or  buckets  it  finally  emerges  into  the  con- 
denser with  all  of  its  energy  of  motion  almost  com- 
pletely absorbed  At  this  point,  cool  water  circulates 
through  a  mesh-work  of  steam  pipes  measuring  liter- 
ally miles  in  length.  The  steam  now  coming  in  con- 
tact with  this  constantly  maintained  cooling  surface, 
condenses  into  water.  A  vacuum  is  thereby  main- 
tained which  is  still  further  perfected  by  means  of  a 
dry  vacuum  pump  which  exhausts  from  the  condenser 
any  remaining  air  or  steam.  By  means  of  thf  wet 
vacuum  pump,  the  water  of  condensation  is  now  lifted 
out  of  the  condenser  into  the  so-called  "hot  well," 
where  new  water  is  being  added  from  without  in  suffi- 
cient quantity  to  again  supply  the  boiler  in  this  con- 
tinuous cycle  of  operations. 

Let  us  analyze  the  construction  of  a  typical  mod- 
ern turbine.  The  rotor  consists  principally  of  three 
drums  (R),  Fig.  1,  of  varying  diameter,  consisting 
of  high  intermediate  and  low  pressure  stages  which 
-have  all  end  thrust  neutralized  by  counter-balancing 
pistons  (P).  Pressures  at  various  stages  are  com- 
municated to  the  balancing  pistons  through  equalizer 
passages  (E).  In  general,  this  section  represents  the 
usual  construction  of  all  Parsons  turbines.     There  is, 


of  course,  some  departure  made  in  different  builds, 
chiefly  in  the  arrangement  of  balancing  pistons.  This, 
however,  is  of  no  importance  in  the  sizes  in  which  the 
construction  here  illustrated  is  mainly  used.  Two  self- 
aligning  high-speed  bearings  (B)  are  used.  Steam  is 
introduced  at  (S)  and  controlled  by  the  main  admis- 
sion valve  (V)  (to  the  right)  admitting  to  the  annulus 
(A).  To  provide  for  heavy  overloads,  steam  under 
full  pressure  is  supplied  to  the  secondary  valve  (V) 
(to  the  left).  A  valuable  provision  is  made  to  keep 
the  governor  valves  in  a  constant  vibrating  motion, 
and  in  this  way  no  friction  of  rest  or  sticking  of  the 
valves  is  to  be  overcome  for  any  change  in  governor 
position.  Thus  the  regulation  of  this  turbine  has 
always  been  above  criticism.  The  exhaust  passage  is 
shown  at  (D).  Water  sealing  glands  at  (W)  posi- 
tively prevent  any  inflow  of  air  to  the  turbine,  which 
would   obviously   impair   the   vacuum.      New   blading 


Fig.   1. 


Section    Tliiough    a    Typical    Single-Flow 
Turbine. 


formation  and  construction  is  plainly  an  important 
feature  of  tht  turbine.  Probably  no  other  detail  of  the 
design  has  been  the  subject  of  such  extensive  experi- 
mentation as  has  been  accorded  the  blading  itself. 
Various  blade  shapes  and  methods  of  securing  them 
to  the  rotor  and  cylinder  have  been  exploited  since 
the  early  turbines  were  built.  Blading  sections  and 
lengths  are  now  made  so  as  to  effect  an  almost  ideal 
expansion  of  the  steam  passing  through  the  turbine. 
In  attaching  the  root  of  the  blade,  the  problem  is  re- 
markably simple,  the  blade  being  provided  with  a  small 
neck  at  the  root  and  held  by  the  compression  forces 
of  the  caulked  soft  steel  packing  pieces.  Under  tension 
test,  the  blades  will  fail  at  some  intermediate  section 
before  detaching  at  the  root,  due  to  th6  firm  grasp  of 
the  packing  pieces.  Fastening  of  the  blade  tips  has 
undoubtedly  attracted  the  greater  attention.  Where 
there  is  a  drop  of  pressure  across  each  row  of  blades, 
it  is  preferable  to  maintain  minimum  clearances  to  re- 
duce steam  leakage.  Some  clearances  may  be  actually 
beneficial  to  the  economy  of  the  turbine  as  it  provides 
a  passage  for  the  water  in  the  steam,  permitting  it  to 
flow  through  without  causing  hydraulic  friction  on  the 
tips  of  the  moving  blades,  a  theory  advanced  by  experi- 
enced operators  of  steam  turbines.  A  reinforcement 
of  the  outer  ends  is  only  necessary  for  long  blades 
in  order  to  avoid  nodal  vibration  which  might  be  set 
up  in  the  steam  currents,  ultimately  causing  crystal- 
ization  and  failure  of  the  blades.  In  the  turbine  shown, 
this  is  accomplished  by  a  comma  wire  lashing  which, 
on  being  clinched,  establishes  a  stout  abuttment  be- 
tween consecutive  blades.  Since  the  turbine  cylin- 
der has  been  made  so  symmetrical  in  design,  distor- 
tion troubles  have  been  removed. 
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The  losses  encountered  in  the  operation  of  the 
turbine  are  four  in  number.  In  the  first  place,  steam 
passing  through  the  nozzles  or  guide  vanes  meets 
with  a  certain  amount  of  friction  in  passing  over  the 
guiding  surface.  This  friction  reduces  the  amount 
of  energy  available  for  transference  into  kinetic  energy. 
Secondly,  we  shall  find  that  the  actual  angle  at  which 
the  steam  is  allowed  to  enter  the  moving  vanes  au'.l 
to  depart  from  them  is  a  most  decided  factor  in  the 
energy  transferred  to  the  rotating  parts.     Afier  enter- 


Flg.    2.      single-flow    Low    Pressure   Turbine    Rotor, 
300  kw. 

ing  upon  the  moving  vanes  the  steam  meets  again  with 
friction  in  passing  through  them  which  is  a  loss  that 
constitutes  the  third  consideration  and  finally  there 
are  in  the  turbine  the  same  losses  due  to  friction  which 
are  experienced  in  any  mechanical  mechanism  such  as 
friction  of  bearings  and  journals,  windage  of  rotation 
and  the  like. 

We  learn  from  the  theory  of  conservation  of  en- 
ergy that,  though  energy  may  disappear  in  or.e  form, 
it  nevertheless  is  not  destroyed,  consequently  if  we 
sum  up  the  different  forms  of  energy  in  moving  steam 
at  one  point  in  its  movement  and  compare  it  to  the  en- 
ergy at  some  other  point,  the  energy  summation  in 
each  case  .should  be  the  same. 

In  Fig.  3,  let  pi,  vi,  Ti,  Ei,  Ki,  Hi  be  respectively 
the  pressure,  specific  volume,  absolute  temperature,  in- 
ternal energy,  kinetic  energy  and  total  heat  per  pound 


Fig.    3. 


Assembled    Nozzle,    Wheel    and    Reversing 
Passage. 


of  steam  as  it  crosses  the  entrance  section  of  the  noz- 
zle in  the  steam  turbine  at  A  and  let  p=,  v:,  T-.  E.-,  K:, 
Hj  be  the  corresponding  quantities  at  the  exit  section 
of  the  nozzle  at  E.  We  have  previously  learned  that 
in  addition  to  the  internal  energy  of  steam  there  is 
a  certain  amount  of  energy  represented  in  external 
work  which  has  been  performed  in  the  passing  of  the 


water  into  saturated  steam.  This  amount  of  external 
work  is  found  by  multiplying  the  pressure  times  the 
specific  volume.  Hence  the  total  amount  of  energy 
in  the  steam  as  it  enters  the  nozzle  at  A  is  equal  to 
(Ei  +  pivi-f-  Ki),  in  which  we  make  a  slight  assump- 
tion by  using  vi  instead  of  u  in  which  u  is  the  difference 
in  volume  between  one  pound  of  saturated  steam  and 
one  pound  of  water.  The  difference  between  u  and  v> 
is  however  negligible  for  engineering  computation. 
The  energy  at  the  emerging  point  of  the  steam  at  E 
is  likewise  (E:  -f  p=  v:;  -}-  K=  -{-  O)  in  which  O  is  the 
amount  of  heat  which  has  disappeared  from  the  mov- 
ing steam  in  the  form  of  friction  since  the  steam  en- 
tered the  nozzle  in  going  from  A  to  E. 

Since  unit  kinetic  energy  is  equal  numerically  to 
the  square  of  the  velocity  divided  by  2g  and  since  the 
two  energy  summations  above  are  equal   one  to  the 
other   we  now  write  the  following  equation : 
E,  4-  p,  V,  +  K,  =  E;  -I-  p,  V,  -I-  K,  -t-  Q:    or 


H.4- 


■  =  H,  4-- 


Q 


V,- 


=  H,-H=  — Q. 


.  (1) 


Fig.    4.      Steam    Velocity    Diagram. 

In  the  considerations  of  the  turbine  nozzle  com- 
putation we  may  neglect  certain  quantities  involved  in 
this   equation   for   the   time   being.       Let    us    neglect 


2g 


and  Q.     Hence  we  have 


H.  — 11...     Con- 


verting the  right  hand  side  of  this  equation  into  foot 
|)Ounds  in  order  to  have  our  velocity  in  feet  per  sec- 
ond, we  now  have 

-  —  =  TTS  (H,  — H-)  or  v=  =  2  X  32.2  X  778  (H,  —  H.) 
2g 
..  V,  =  223.84   vH,  — H, 

W'c  are  now  able  to  compute  the  theoretic  velocity 
of  the  steam  emerging  from  the  turbine  nozzle  and 
we  shall  find  in  the  next  lecture  a  correction  to  make 
to  this  theoretic  velocity  thereby  taking  account,  of  the 
friction  Q  in  order  to  arrive  at  the  exact  velocity.  It 
is  interesting  to  see  the  enormous  velocities  that  the 
steam  has  in  emerging  from  a  turbine  nozzle  under 
ordinary  temperature  and  pressure  when  but  one  stage 
of  expansion  is  used  in  the  steam  turbine. 

Before  proceeding  however  to  this  computation  it 
is  necessary  to  review  some  of  our  principles  of  entrOpy 
in  order  to'  arrive  at  the  proper  value  of  H=.  This  can 
be  best  brought  out  by  illustration.  Let  us  assume 
that  we  have  a  single  stage  turbine  receiving  steam  at 
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LSO  pounds  absolute  and  600  degrees  l-'.  in  temijeraluic,  SUMMARY  OF  PROGRESS  IN  RECLAMATION, 

which   discharges  the   same  into  the  condenser   main-  The   following  projects  have  been  undertaken   by 

t;iiuiiig  2.0  lb.,  alisohite  |)ressure.    In  order  to  compute  the  U.  S.  Reclamation  Service  since  its  inception  nine 

the  value  of  11=  it  is  necessary  to  know  the  quality  of  years   ago: 

the  steam  as  it  enters  the  condenser.   This  we  can  only  «i-i  cj.i  noo 

Arizona    has    received     ?lj,i>4U,UUU 

arrive  at  bv  taking  into  account  our  entropv  ecpiations.  coiora.io   has   received    s.ses.ooo 

Hy    referring   to    Steam    and    Entropy    Tables    of  ';}:^;:.:^^:l:^;:.V.  ^...^^ea' y.:::  llfslZ 

Marks  and  Davis,  we  find  that  the  total  heat  of  steam  Montana   has   received    15,695,000 

under  a  pressure  of  150  lb.  absolute  and  600  degrees  ^%!:i:^  IT ';^.;ed- :::::::::::::::  lo;'':^ 

F.  temperature  is   1316.6  B.t.u.     Similarly  bv  observ-  North  Dakota  has  received   sso.ooo 

ing  equal  entropy  relations  we  f^nd  that  t'he  total  heat  ^:^fh"DaK:trha:feceived-  ] :  1 1 : ! ! !  i  l ! !  1     aiSo:',::: 

of  the  wet  steam  at  2  lb.  absolute  is  987.5  n.t.u.    Hence  utah    has   received    2,063.000 

the  velocity  of  the  steam  issuing  from  the  nozzle  is  Z'^::^^^';^^::!:^'''  ///y:. .:::.:  V.  '^'^Z 

v  =  223.84   VHT^^^H- 

=  223.84   v'H,  —  H,  =  223.84  VH,  — H:=4060  ti.  per  sec.  The    act    of    Congress    approved    June    17,    190-'. 

In  the  next  lecture  we  shall  look  more  carefully  known  as   the  "reclamation  act,"  set  apart  as  a  fund 

into   this  velocity   relation  and   also  into   methods   in-  for  the  reclamation  of  arid  lands  all  moneys  received 

volving  the  computation  of  the  quality  or  wetness  of  from  the  .sale  of  jjuljlic  lands  in  certain  of  the  Western 

the  exhaust   steam.  States  and   Territories,   excepting  the   5   per   cent    nf 

Solution    of    Thermotwisters— Fifteenth    Lecture.  the  proceeds  of  such  .sales  set  aside  by  law  for  educa- 

1.  .v  .sinu>le  (louiile  uciiiis  eii.sine  recfive.s  stouui  at  7.5  tional  and  other  jnirijoses.     The  actual   receipts  from 
lb.  gause  and  operates  condensing  with  a  24  in.  vacuum.   The  ji^jg  source  to  June  30,  1910,  were  $65,584,801.32,  and 

stroke  is  4S  in.,  the  point  f  ™t-f.  a\. Y'tlV^'™^^^^^^^  the  estimated  total  receipts  to  June  30,  1911,  including 
lutions  per  ninnite  of  the  crank,  95;   the  diameter  01  tne  cyi-  .-,,„___,            ,          ,        ,                .      ,                  a—,  bl- 
inder bore  30  in.    What  is  its  horsepower?  ^213,f>98.5/  from  the  sale  of  town-site  lots,  are  $/l,/l/,- 

48                    3.1416  X  30=  '*<)0.16.       The  net  investment  of  this  fund  in  reclama- 

P,=75-M4.7=89.7,  r=.5,  L  =  -  =  4,,A  = =706.9  ^j^,„    ^^.^^ks  on   June  30.    1911,   amounted   to  $60,940,- 

12  4 

l^  ^  9  V  "95  =  190  834.08. 

1  +  log^r                  (1  ;  loge  5)            89.7  X  2.609  ,    ^^;  "^'-  I""."']"-*^  ^^^'^  been  tmdertaken  s.nce  March 

p^  __!l_  =  s9.7 - = =  46.8  4,  1909.  but  |)rior  tt)  that  date  32  prnnary  projects  had 

r                                 5                            5  been  undertaken,  the  net  investment  in  which  on  June 

30  —  24  30,   I'Ml,  amounted   to  $.^9,989,1.58.46,  as  is  shown   in 

P„  = =  3  11).  abs  the  following  table : 

2 

.     p^468 3  =  43.8  N'-T    INVKSTMENT    IN    KKCLuVMATION    PROJECTS    TO 

JUNt:  30,  1911.  ._ 

PL -AN           43. S        ;        7116.9X190  Net 

H.p.= = =  713.     .-\ns.  State    and    Project.                                                               Investment 

33000  33000  Arizona:    Salt  Uiver   i  3,161,437.56 

-    ,    ...,        .      ,  .\rizona-California:                                                                                          ,,  . 

2.  The   above   engine   has   a    clearance   ot    1  9th    stroke  ooiorado   River    13.659. i j 

and  the  point  of  compression  takes  place  5/Gth  stroke  on  the  Vunui    4,3l3,S68.2i 

return.      With    this    added    information    compute    more    accu-      California:    Orland   490,004.53 

rately  the  horsepower  of  the  above  installation.  Colorado:                                                                                          est -i 

Orand    Valley    „   •SJ-i; 

48  3.1416X30=  fncompahgre     4,.-.09,69(.6., 

P,  =  75  4-  14.7  =  89.7,    L  =  —  =  4,    A  = =  706.9  Idaho:                                                                                                 j.;i.;cosnR 

,„  ,  Boise      4.515,5,;5.Ub 

12  4  Minidoka     3,741.216.57 

48  48  48  Kansas:    Garden   City    380,030.0!) 

c= =  .44     X  = =  .67,1  = =  0.80  Montana:                                                                                               s=;'!  497  7fi 

9  X 12             6  X 12           5  X 12  ^^l^.er  :::::::::::::::::■::::::::: ■:::::    ?  :    :  ? 

p  - ^Jt - ..  ^wJ^'^vInowstone- ■.■.•.•.•.•.•.■.■.•.•.■.■.■.•.•.•.•.•.•.•.::: : :  2,92l;"2:oo 

^"~  ^  ~""  Nebraska-Wyoming:     North    Platte    5,130.965.75 

,     ,  Nevada:    Truckee-Carson    4,103,346.71 

E  =  P,(1-1-C)    LH-loge I  ■'''^'VaHsba"d    ••       ■571.1S1.17 

14-0  Hondo     349,212.20 

.  j^      , ,  .New  Mexico-Te.xas:    Rio  Grande    290,746.75 

on-    ,Ac,/>    ,    A..,    r,     i    ,  1  .Vorth    Dakota:     Missouri    River   pumping S45,J74.73 

=  89.M0.80  +  0.44»    [1  +  loge— — -^]  Oklahoma:     Cimarron... S,S73.17 

.  .  I                              ■       -t     ■  Oregon:                                                                                                                 ,,c  cv 

4-44  Central    Oregon    .-      ,    ,i!!'iJ,,oi 

=  89.7  X  1.24    I  1  +  loge 1  =  89. 7  X  1.24  X  2.2754  =  252.4  Umatilla    •  •      1.206.391.31 

124  Oregon-California:     Klamath    1,812,476.07 

B=p.(L^x)=3, 400-0.671=3x3.33= 10.00  ^^i:! ^jT^ie'r^iir ■■::::::::::::::::::: :  'i'^So 

C  =  P.  (X  +  0  =  3  (0.67  4-  0.44 )  =  3  X  1 .11  =  3.33  washin  Aon            ^   ^  '^"^^    •  '  •  ' 

D  =  P,c-P,.(x  +  c)  Oka°nogan     ,  S?^?«?" 

=  89.7  X  0.44  —  3    (0.67  +  0.44)  Yakima    4, 905,181. t.3 

=  89.7X0.44  —  3X1.11  =  39.44  —  3.33  =  36.11  Wyoming:      Shoshone     3,580,249.28 

.-.  B  4- C  4- D  =10.00  4-3.33  4-36.11  =  49.44  „jj  $59,989,158.46 

.-.  A  =  252.40  —  49.44  =  202.96 

PLAN  I"  addition,  there  had  been  invested  in  secondary 

H.P.= '  projects,  June  30,  1911,  $586,988.94;  in  town-site  devel- 

33000                                     '  opnient.    $12,997.05;    in    Indian    irrigation    (■rcimbur^- 

_    202.96  X  A  N  _  202.96  X  706.9  X  190        ^^  ^,,1^)    $317,392.23  ;  and  for  general  expenses,  $34,297.40, 

""           ^000       ~               33000""^          "^^''    "^°^  making   a    grand    total    of    $60,940,834.08.      In     view 
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of  the  immense  areas  of  land  inchuled,  the  magnitude 
and  expense  of  the  engineering  work  necessary  to  pro- 
vide for  tlieir  reclamation,  and  of  the  importance  to 
the  waiting  settler  and  land  owner  that  water  be  ap- 
plied to  the  land  and  reclamation  effected  as  soon  as 
possible,  the  efforts  of  the  Department  have  l)een 
directed  toward  the  completion  of  jirojects  already  un- 
dertaken rather  than  the  search  for  or  imdcrtaking  of 
new  projects.  The  following  table  contains  a  sum- 
mary of  the  results  of  the  reclamation  work  from  June 
30,  1902,  to  June  30,  1911: 

SUMMARY    OF     RESUI..TS    OF    RICCLAMATION    WORK, 
JUNE  30,  1902.  TO  JUNE  30,  1911. 


Material  excavated    cubic  yards.  . 

Class  1    cubic  yards.  .    67.8.''>S.B16 

Class  2    cubic  yards.  .      .■),13fi.33] 

Class  3   cubic  yards. .      4,353.765 

Volume   of  storage  dams    cubic  yards.. 

Volume   of   dikes    cubic  yards. . 

Available    reservoir    capacity     acre   feet.. 

Number   of    tunnels    

Aggregate  length  of  tunnels   feet. . 

Canals  carrying  less  than  HO  second-feet miles.. 

Canals  earring  from  .t»  to  300  second-feet ...  .miles. . 

Canals  carrying  from   300   to  SOO  seonnil-feet.  .miles.  . 

Canals  carrying  more  than  SOO  second-feet ...  .miles.  . 

Canal  structures  costing  less  than   $."iOO 

Canal  structures  costing  from  $riOO  to  $2000 

Canal    structures   costing   over    $2000 

Number  of   bridges    

Aggregate   length    of    bridges feet.. 

Riprap     cubic  yards.. 

Paving    square  yards.. 

Cement  used    barrels.  . 

Concrete    cubic    yards.  . 

Roads    miles 

Telephone    lines    miles.  . 

Telephones  in    use    

Buildings    erected     

Offices     55 

Residences     258 

Barns  and  storehouses    22o 

Area  of  lands  for  which  water  can  be  supplied  ..acres. . 

Acreage  included  in  projects  now   under   way 


77.118,712 


7.192,7S7 

3.338.532 

1.747.770 

68 

101.365 

•4.341 

942 

387 

291 

22  226 

S47 

529 

2  '*23 

47.310 

:!3«.0.''ifi 

344,891 

1.245.827 

1,060,310 

570 

1.694 

724 

S4S 

1,025. fi09 

3,101,450 

piimjis.  The  main  from  the  intake  station  to  Swatow 
will  be  a  12-inch  cast-iron  jiipe.  aliout  6;4  miles  long, 
and  the  quantity  of  water  delivered  at  Swatow  3.33 
cubic  feet  per  second.  At  Swatow  will  be  a  water 
tower  from  which  the  street  mains  will  be  supplied. 
The  cost  of  the  work  is  estimated  at  $325,500  gold 
However,  owing  to  unsettled  conditions  in  China,  the 
construction  of  the  works  is  indefinitely  postponed. 

Had  there  been  any  .American  engineering  firms 
cm  the  spot  when  these  projects  were  mooted  it  is  quite 
jxissible  that  they  could  have  received  some  share 
When  it  is  remembered  that  the  Chinese  i)romotors  of 
these  undertakings  are  without  technical  knowledge,  it 
is  obvious  that  no  engineering  firm  can  hope  to  secure 
such  work  through  correspondence. 

.'\merican  firms  desiring  to  enter  the  field  in  South 
China  should  make  their  headtjuarlcrs  at  Hongkong, 
from  where  all  southern  outports  are  easily  covered 
as  occasion  requires. 


MUNICIPAL  ENGINEERING  IN  CHINA. 

13Y  CO.NSl'L  C.  L    U  WILL.1AM.S.  SWATOW. 

There  is  considerable  interest  among  the  local 
Chinese  in  municipal  im]irovement.  During  1009  and 
1<)10  a  new  electric-light  plant  was  erected,  the  work 
being  in  charge  of  .\rnhold  Karberg  &  Co.,  a  German 
firm.  The  machinery  consists  of  4  Young's  Lancashire 
boilers,  2  Babcock  &  Wilco.x  water-tube  boilers,  2 
Worthington  feed  and  fire  pumps,  1  Cameron  (New 
York)  surface  condenser.  4  llcllairs  it  Morcam  (Man- 
chester, England)  self-lubricating  engines,  and  4  direct- 
current  generators  with  switchboard  (.Mlgemeiiie 
Elektricitats-Ge.sellschaft,  Berlin).  The  city  is  wired 
with  mains  feeding  submains  through  section  bo.xe-; 
Consumers  are  sui^plied  with  220  volts  and  the  number 
of  lamps  installed  at  the  beginning  of  1910  was  about 
4000.  .\11  streets  are  lighted  by  25-candle])ower  lamps 
ai  intervals  of  about  80  feet.  The  price  to  consumers 
is  fixed  at  30  cents  Mexican  (about  13  cents  American) 
on  the  first  Ij/j  units  and  20  cents  (8  2/3  cents  .Ameri- 
can) on  each  succeeding  unit  iier  lamp  per  month. 

During  1910  work  was  started  on  the  local  water 
works  system.  Lee  &  Orange  of  Hongkong  are  the 
architects  for  the  buildings  and  MacDonald  &  Co..  als.i 
of  TTongkong,  are  the  engineers.  The  water  will  be 
taken  from  the  River  Han,  about  10  miles  above 
Swatow.  The  pumping  and  filtering  plant  will  be  at 
the  intake  and  will  consist  of  4  settling  tanks,  each  "f 
1.200.000  gallons  capacity,  4  filter  beds,  each  of  260.000 
gallons  capacity,  1  covered-in  service  reservoir  of  800.- 
000  gallons    capacity,  and    the    engines,   boilers    and 


LOW  POWER  RATES  IN  URUGUAY. 

The  President  of  Uruguay,  in  an  official  decree, 
calls  attention  to  his  i)ro])osition  to  establish  State 
control  and  centralized  management  of  all  the  elec- 
tric i)lants  in  the  reiniblic,  and  lays  down  the  fnlhnv- 
iiig  reduced  tariff'  per  kilovvatt-hour  for  electricity  for 
power  and  heating:  Up  tt')  1000,  5>/'  cents;  1000  to 
2000,  4  cents;  2000  to  3000,  3  cents;  nn)re  than  3000 
2  cents. 

While  it  is  estimated  that  this  rcdnctiim  in  tariff' 
will  result  in  a  decrease  in  the  gross  earnings  of  the 
Lsina  Electrica  of  Alontexideo  of  some  4,\000  pesos 
($44,462),  it  is  believed  that  the  plant  can  still  be  run  at 
a  profit.  This  reduction  in  the  cost  of  electricity  in 
^'ontevi(leo  makes  the  rate  in  this  city  in  .general  the 
lowest  of  anv  municipalitv  in  South  .America. 


LOS  ANGELES  AQUEDUCT  HYDROELECTRIC 
PROJECT. 

The  city  of  Los  .Angeles  has  recently  approved  a 
bond  issue  amounting  to  $357,367  to  complete  the 
equipment  of  the  hydroelectric  project  to  be  operated 
in  connection  with  the  2.=^0  mile  aqueduct  l,y  which  the 
citv  water  is  brought  from  Owens  Lake  near  the 
Vosemite    National    Park. 

The  generating  equipineiil  will  be  installed  at 
Power  House  No.  1  located  at  San  iM-ancisquito.  47 
miles  from  Los  .Angeles,  to  which  i)oiiit  current  is  sent 
at  60,000  volts. 

In  the  power  house,  there  will  be  installed  three 
9375  k.v.a.,  6C)00  volt,  50  cycle,  three-phase  water 
\Iiecl  generators  running  at  200  r.p.m. :  and  two  250- 
kw..  2.=;0  volt  direct  current  water  wheel  generators 
used  as  exciters;  ten  3150  k.v.a.,  single-phase,  50  cycle 
oil  insulated  water  cooled  transformers  for  raising  the 
generator  voltage   (6600)   to  that  of  the  transmission, 

60.000. 

In  the  substation  there  will  be  installed  nine  oOOO 
k.v.a.  single-phase,  oil  insulated  water  cooled  tran.s- 
formers  for  stepping  down  the  transmission  voltage 
to  either  33.000  or  16.000  for  secondary  distribution. 
The  coniract  for  the  entire  equipment  was  awarded 
to  the  Westinghousc  Electric  &  Alanufacturing  Com- 
pany. 
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The  announcement  of  the  Great  Western  Power 
t  "oiiipany,  found  in  our  last  issue,  is  of  interest  to  the 
^j.  electrical   fraternity  on  the  Coast. 

Great  Western  ^^^  continual  development  of 
rower  Company  enormous  western  water  powers 
Announcement  shows  the  implicit  confidence  held 
111  high  financial  circles  regarding  the  substantial 
growth  of  our  western  empire.  Needless  is  it  to  say, 
tiiat  this  confidence  is  not  misplaced. 

A  careful  study  of  the  growth  of  our  nation  during 
the  past  decade  fully  emphasizes  the  section  of  our 
country,  for  which  the  future  has  most  in  store. 

The  reclamation  projects  of  the  future  must  large- 
ly look  to  the  pumping  of  water  in  the  solution  of  tlieir 
distributing  systems.  The  power  supply  required, 
although  economic  in  unit  reclamation,  when  totaled 
for  the  millions  of  acres  susceptible  to  irrigation  will 
unquestionably  utilize  every  available  source  of  hydro- 
electric energy  capable  of  reasonable  development  in 
the  West. 


Much  confusion  has  always  befogged  the  reader's 
mind  when  attempting  to  compute  instantaneous  val- 
ues in  alternating  electric  circuits. 
Polar  The  ordinary  sine  wave  if  plotted 

Co-ordinates  to  scale  shows  to  the  eye  how  in- 

stantaneous values  may  be  com- 
bined when  two  or  more  are  impressed  upon  the  same 
circuit. 

Alternating  currents  are,  however,  measured  in 
effective  values  instead  of  instantaneous  values.  That 
is,  the  square  root  of  the  sum  of  the  squares  of  the  in- 
stantaneous values  is  taken  as  the  true  value,  in  prac- 
tice. A  reading  in  alternating  current  units  indicates 
the  amount  of  alternating  current,  for  instance,  which 
would  he  necessary  in  the  heating  of  a  wire  the  same 
amount  that  a  direct  current  of  the  same  value  would 
accomplish. 

The  polar  co-ordinate,  while  receiving  some  atten- 
tion from  engineers,  has  been  mostly  relegated  to  the 
back-ground,  due  to  the  fact  that  it  has  always  been 
thought  it  could  not  be  used  for  instantaneous  values. 
Elsewhere  in  these  columns  will  be  found  an  article 
by  Mr.  A.  L.  Menzin  on  the  Graphical  Analysis  of 
Alternating  Current  Phenomena.  Mr.  Menzin  by 
means  of  very  simple  illustrations  brings  out  the  ease 
with  which  not  only  maximum  or  even  eflfective  values 
in  alternating  currents  are  correctly  shown  on  the 
polar  graph  but  in  fact,  instantaneous  values  are  also 
shown  in  remarkably  lucid  form.  A  deeper  study 
into  polar  co-ordinate  representation  will  unquestion- 
ably bear  much  fruit  in  the  further  clearifying  of  the 
graphical  picturing  of  complicated  alternating  current 
phenomena. 


Elsewhere  in  these  columns  will  be  found  a  sum- 
mary of  the  reclamation  projects  which  have  been 
Aoathv  of  undertaken  by  the  Federal  Govern- 

r.   i-f       •     •  ment  and  also  will  be  found  the  net 

Calirornia  m  ,.  , 

„     ,         ..  progress  in  expenditure  and  accoin- 

Reclamation  ,1,         ^       u-  1     u       u  a^ 

phshment    which    has    been    made. 

A  careful  analysis  of  this  summary  shows  a  most 
surprising  condition  of  aflfairs.  The  great  common- 
wealth of  California,  the  second  in  size  in  the  Union, 
known  the  world  over  for  its  irrigation  enterprise  and 


February  17,  1912,] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


141 


advance,  stands  awkwardly  alone  at  the  foot  of  the 
column.  It  is  indeed  true  that  a  first  glance  at  the 
tabulation  shows  somewhat  more  favorably  for  Cali- 
fornia by  counting  as  California  enterprises  the 
Oregon-California  and  Arizona-California  projects. 
Analyzing  these  two  projects,  however,  we  find  that 
both,  so  far  as  the  California  side  of  the  undertaking 
is  concerned,  will  total  less  expenditure  than  $250,000. 
The  sole  undertaking  which  may  be  credited  to  Cali- 
fornia is  that  of  the  so-called  Orland  project,  which 
totals  $620,000  in  all  and  which  shows  a  net  expendi- 
ture to  date  of  $490,004.53. 

The  cause  for  such  discrepancy  is  solely  due  to 
the  apathy  of  California  citizens.  Attend  the  National 
Irrigation  Congress  if  you  will,  and  contrast  the  at- 
tendance and  vital  interest  of  other  states  to  the  cold 
indifference  of  California  as  shown  in  her  usual  half 
dozen  delegates. 

Montana,  one  of  the  sparsely  settled  states  in  the 
Union,  has  secured  favorable  action  on  over  $15,000,000 
in  reclamation  appropriations.  California,  accustomed 
to  parade  its  irrigation  prowess  to  the  world,  secures 
$620,000.  No  one  can  visit  the  arid  lands  of  central 
California  or  even  the  sun-lit  deserts  of  the  southern 
portion  of  the  state,  without  seeing  in  this  beautiful 
stretch  of  fertile  soil,  a  possibility  of  reclaiming  a 
million  and  a  half  acres  of  land.  Such  enterprises  are 
beyond  the  scope  of  private  capital,  as  national  funds 
are  necessary  for  liquidating  such  vast  expenditures. 

The  enterprise  and  energy  of  the  great  "poppy 
state"  should  for  one  season  be  devoted  to  promotion 
of  some  of  her  best  arid  land  projects.  No  one  recla- 
mation enterprise  hitherto  undertaken  for  other  states 
should  be  jeopardized  or  cut  down  in  appropriation, 
but  immediate  steps  should  be  taken  by  that  great 
commonwealth  to  see  to  it  that  a  reasonable  appro- 
priation be  expended  in  her  behalf  to  assist  in  the 
development  of  her  vast  arid  kingdom. 


The  burning  of  forty  maidens,  pure  and  undefiled, 

at    the    funeral    pyre   of  Jenghis   Khan   to   satisfy   the 

P      .  •  morbid     passions    of    the     world's 

^  .      ...  greatest    human    scourge,    who     in 

Opportunities  ?,      ^,  ■  ^       ^i.         ^       '  r    ^i 

.     X,.  the  thirteenth   centurv  came   forth 

in  China  ^^^^^  ^^^  ^^^j,^^  ^^    Mongolia    and 

nearly  swept  European  life  from  the  face  of  the  earth. 
is  a  frightful  illustration  of  what  Chinese  civilization 
has  been  to  the  human  race. 

The  invention  of  powder,  the  manufacture  of  glass, 
the  art  of  printing,  and  nearly  all  the  other  great 
triumphs  of  modern  advance  are  claimed  by  the  Chi- 
nese so  far  as  priority  of  invention  is  concerned,  and 
yet  to  what  useless  and  inferior  applications  have  they 
put  these  great  forces  of  modern  progress. 

Two  hundred  and  fifty  million  human  hearts,  a 
number  in  magnitude  almost  beyond  conception,  throb 
and  pulsate  in  the  "great  flowery  kingdom,"  and  yet 
stagnation  has  so  enthralled  its  people  that  to  review 
the  inferior  progress  such  vast  numbers  have  made 
affords  a  striking  picture  to  the  thinking  mind.  With 
this  enormous  population,  however,  and  with  undevel- 
oped resources,  inconceivable  in  their  gigantic  propor- 
tions, the  Chinese  Empire  presents  today  the  greatest 
field  for  rapid  industrial  growth  and  internal  develop- 
ment of  any  nation  on  earth. 


Those  of  us  who  have,  day  by  day,  followed  the 
progress  of  affairs  in  China,  cannot  help  but  be  im- 
pressed with  the  contents  of  the  manifesto  issued  by 
President  Sun  Yat  Sen  at  Shanghai  under  date  of 
January  5th  last.  China  has  in  the  past  had  her  revo- 
lutions, slaughtered  her  millions,  only  to  sink  again 
into  lethargy  and  stagnation.  The  revolution  of  today. 
nevertheless,  seems  to  be  so  impregnated,  so  permeated 
through  and  through  with  western  ideas  and  civiliza- 
tion that  the  careful  student  following  the  trend  of 
recent  events  can  but  see  in  this  uprising  a  tendency 
toward  an  immediate  and  complete  upheaval  of  old 
ideas  and  an  installation  of  the  new.  Indeed,  it  is 
stated  in  the  republican  manifesto,  above  alluded  to, 
that  if  the  revolution  succeeds,  it  "will  remodel  the 
laws,  revise  the  civil,  criminal,  commercial  and  mining 
codes,  reform  the  finances,  abolish  the  restrictions  on 
trade  and  commerce,  and  insure  the  development  of 
better  relations  with  foreign  peoples  than  have  ever 
been  maintained  before."  Continuing  further  it  states 
that  the  supporters  of  the  republic  cherish  the  hope  of 
co-operating  in  the  great  and  noble  task  of  building  up 
the  civilization  of  the  world,  and  they  put  themselves 
on  record  as  stating  that  the  Manchus  have  retarded 
the  creation  of  industrial  enterprise  and  rendered  im- 
possible the  development  of  natural  resources. 

The  cueless  Chinaman  of  the  future  presents  a 
picturesque  yet  impressive  figure.  It  seems  that  the 
leaders  of  the  struggle  for  the  establishment  of  a 
republic  are  largely  those  who  have  received  their 
education  among  the  foreign  nations  of  the  world. 
Secret  orders  have  been  maintained  by  them  for  the 
past  twenty  years  for  the  sole  purpose  of  protecting 
their  idea.^  throughout  the  civil,  military,  and  commer- 
cial life  of  the  empire.  How  successful  they  have  been 
in  their  silent  work  is  daily  unfolded  in  the  continued 
and   successful    progress   of  the   Chinese   insurrection. 

Especially  for  the  engineer  of  our  West,  the  op- 
portunities now  soon  to  be  afforded  in  the  awakening 
of  China  are  unparalleled  in  history.  The  remitting 
of  the  Boxer  indemnity  by  the  United  States  has 
offered  an  opportunity  for  using  this  money  by  the 
Chinese  officials  to  educate  their  most  brilliant  young 
men.  This  award,  in  fact,  was  set  aside  by  the  Chinese 
Ciovernment  and  devoted  for  educational  purposes. 
Thousands  of  their  young  men  have  entered  the  edu- 
cational institutions  of  the  United  States,  and  espe- 
cially have  the  colleges  and  universities  of  our  western 
coast  been  patronized  most  generously. 

Follow  the  news  of  the  day,  and  many  of  the 
names  set  forth  as  leaders  in  the  present  upheaval, 
from  cabinet  officers  down,  will  be  found  in  the  list 
of  graduates  or  former  students  of  the  University  of 
California,  Leland  Stanford  Jr.  and  other  western  in- 
stitutions. Even  now  these  young  men  have  in  con- 
templation the  introduction  of  our  methods  in  the 
remodeling  of  Chinese  engineering  growth. 

Our  Pacific  ports  turn  with  outstretched  arms 
toward  the  Orient.  Commercial  bodies  as  well  as  our 
western  engineers  should  be  alive  to  the  immediate 
opportunities  to  be  found.  In  the  acting,  then,  of  the 
Oriental  engineering  drama  immediately  ahead,  let  us 
be  alert  and  take  as  our  entering  cue  into  the  land  of 
the  celestials  the  nation-wide  abandonment  of  this 
time-honored  hair  appendage. 
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PERSONALS. 

M.  C.  Lord  has  been  made  engineer  and  sales  manager 
for  David  Dow   &  Son,  of  Seattle,  Washington. 

R.  D.  Holabird,  president  of  the  Holabird-Reynolds  Com- 
pany, has  returned  to  San  Francisco  after  visiting  Los  An- 
geles. 

H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  has  been  at  Los  Angeles  during  the  past 
week. 

Henj.  J.  Weeks,  commissioner  of  light  and  power,  Seattle, 
has  resigned.  Mr.  Weeks  gives  as  his  reason  his  dislike  for 
politics. 

B.  0.  Carroll,  general  agent  of  the  Pacific  Telephone  & 
Telegraph  Company,  is  making  an  extensive  trip  through  the 
Northwest. 

L.  H.  Gardner,  of  the  code  department  of  the  Western 
Union  Telegraph  Company,  has  arrived  at  San  Francisco, 
from  New  York,  on  a  tour  of  the  Pacifle  Coast. 

A.  L.  Rogers  of  Waterville,  Wash.,  a  regent  of  the  State 
University,  has  declined  the  offer  of  a  position  on  the  Public 
Utilities  Commission  of  the  State  of  Washington.. 

A.  .1.  Myers,  district  manager  of  the  Wagner  Electric  Man- 
ufacturing Company,  is  at  Los  Angeles  on  his  return  trip  after 
attending  the  annual  managers'  meeting  at  St.  Louis. 

William  Clayton,  who  acts  as  general  manager  of  .John 
I).  Spreckels'  interests  at  San  Diego,  including  the  San  Die,go 
Electric  Railway  system,  was  a  recent  San  Francisco  visitor. 

H.  F.  Gronen,  the  project  engineer  of  the  Seattle  municipal 
ownership  company,  will  assume,  until  April,  the  duties  of 
commissioner  of  light  and  power  made  vacant  by  B.  J.  Weeks. 

P.  E.  Trask,  consulting  civil  and  hydraulic  engineer  of 
Los  Angeles,  has  removed  his  offices  from  rooms  421-425 
Homer  Laughlin  Building,  to  rooms  616-624  Union  Oil  Build- 
ing. 

C.  O.  Poole  of  Manifold  &  Poole,  the  Los  Angeles  electrical 
engineers  who  have  supervision  of  the  Southern  Sierras  Power 
Company's  new  development,  is  at  San  Francisco  on  hydro- 
electric   business. 

Ralph  L.  Pheli)S.  Pacific  Coast  manager  for  the  Safety 
Insulated  Wire  &  Cable  Company,  is  expected  to  return  to 
his  office  at  San  Francisco  about  February  20,  after  spending 
a  month  at  New  York. 

Garnett  Young,  general  manager  of  the  Telephone-Electric 
Equipment  Company,  has  returned  to  San  Francisco  from 
Southern  California,  where  he  spent  a  week  in  visiting  tlu? 
Los  Angeles  office,  of  which  R.  J.  McIIugh  is  manager. 

,T.  Q.  Brown,  chief  engineer  and  purchasing  agent  of  the 
Oaklrnd  Railway  Company,  has  returned  to  Oakland  after 
completing  an  extensive  Ea-stern  trip  in  the  course  of  which 
he  visited  the  leading  factories. 

R.  P.  Oakes,  president  of  the  American  Ever  Ready  Com- 
pany, with  headquarters  at  Factory  No.  8,  San  Francisco, 
will  motor  down  to  Del  Monte  on  Saturday,  February  17,  with 
his  family  and  will  remain  over  for  the  Electrical  .Tobbers'  golf 
tournament,  opening  February  22. 

F.  E.  Blanchfield,  who  was  formerly  Northwest  sales- 
manager  for  the  American  Ever  Ready  Company,  has  been 
appointed  sales  manager  at  San  Francisco,  under  president 
R.  F.  Oakes  of  the  Pacific  Coast  department. 

R.  B.  Dougall,  who  was  for  eleven  years  connected  with 
Paul  Seller  &  Co.,  has  joined  the  sales  force  of  the  Pacific 
States  Electric  Company.  M.  L.  Scobie,  formerly  of  Chicago, 
has  also  joined  the  sales  department  of  this  house. 

Rex  T.  Stafford,  who  has  been  connected  with  the  San 
Francisco  office  of  the  Allis-Chalmers  Company  for  several 
months  past,  left  for  Puget  Sound  last  Sunday,  with  his  fam- 
ily, and  will,  in  the  future,  be  one  of  the  salesmen  in  the 
electrical  department  at  the  Seattle  office. 


Joseph  Blethen,  manager  of  the  Seattle  Daily  Times,  and 
president  of  the  Seattle  Carnival  Association,  was  the  guest 
of  honor  of  the  Jovian  Electrical  League  at  their  Seattle 
luncheon,  on  February  8th,  at  the  Butler  Hotel. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric  Com- 
liany,  has  just  returned  from  the  Northwest.  Mr.  Carter  re- 
ports that  prospects  through  this  promising  territory  are  most 
encouraging.  Business  men  are  optimistic  and  the  outlook 
lor  a  successful  season  was  never  of  a  brighter  hue. 

L.  R.  Wiley,  a  hydrcelectric  engineer  who  has  been  iden- 
tified for  several  years  with  Tuolumne  county  power  enter- 
prises, which  are  now  controlled  by  John  Hays  Hammond,  is 
at  San  Francisco,  after  spending  some  time  in  the  East  on 
business  connected  with  power  sites  in  Northern  California. 
Wynn  Meredith,  Pacific  Coast  manager,  and  Francis 
Blossom,  a  member  of  the  firm  of  Sanderson  &  Porter,  of 
New  York,  arrived  at  San  Francisco  from  the  Northwest 
last  Saturday.  Mr.  lilossom  leaves  this  week  for  the  East 
and  expects  to  stop  over  at  Los  Angeles  and  Trinidad,  Colo- 
rado. 

II.  W.  Clapp  has  been  appointed  assistant  electrical  engi- 
neer of  the  Southern  Pacific  Company  under  A.  H.  Babcock, 
the  chief  electrical  engineer.  Mr.  Clapp  has  had  charge  of 
the  electrical  construction  work  on  the  company's  local  lines 
in  Alameda  county,  which  have  been  electrified  during  the 
past  year. 

Theodore  B.  Comstock,  secretary  and  chief  engineer  of 
the  Board  of  Public  Utilities  in  Los  Angeles,  will  soon  retire 
from  the  position  and  will  be  succeeded  temporarily  at  least 
by  Thomas  Foulke,  a  member  of  the  board.  The  probabilities 
are  that  Charles  E.  Warner,  at  the  present  time  investigating 
the  aqueduct,  will  finally  occu|)y  the  position. 

R.  S.  Buck,  the  member  of  the  firm  of  Sanderson  &  Pi  rler 
wlio  managed  the  construction  of  the  Stanislaus  plant,  will 
arrive  at  San  Francisco,  Feb.  20,  to  remain  permanently. 
Buck's  presence  is  necessary  on  account  of  increase  of  activi- 
ties in  the  West.  Mr.  Buck,  together  with  Wynn  Meredith,  will 
constitute  two  members  of  the  firm  of  Sanderson  &  Porter, 
with  permanent  headquarters  at  San  Francisco. 

Clarence  F.  Clewell,  who  f;  r  the  last  two  years  has  been 
in  charge  of  the  design  and  installation  of  the  extensive  light- 
ing work  at  East  Pittsburgh  shops  of  the  Westinghouse  Elec- 
tric &  .Manufacturing  Comi)any,  has  recently  been  transferred 
to  the  sales  department  of  the  electric  company  and  is  now 
engaged  in  illuminating  engineering  work  in  connection  with 
detail  and  supply  department. 

Geo.  E.  Dow,  general  manager  of  the  Geo.  A.  Dow  Pumping 
Engine  Company,  left  San  Francisco  this  week  for  an  extensive 
L'uropean  trip  during  which  he  will  be  accompanied  by  an  en- 
gineer thoroughly  familiar  with  the  Diesel  engine.  Mr.  Dow 
proposes  to  manufacture  these  engines  on  the  Pacific  Coast. 
.\ow  that  the  Panama  Canal  is  nearing  completion  San  Fran- 
cisco is  destined  to  be  a  great  manufacturing  center  as  well  as 
a  consumer  of  manufactured  articles. 

J.  W.  Churchill,  president,  and  J.  P.  Churchill,  vice-presi- 
dent of  the  California  and  Oregon  Power  Company,  which  has 
just  taken  over  the  Rogue  River  Power  Company,  the  Siskiycu 
Electric  Power  and  Light  Company  and  a  number  of  other 
power  plants  in  the  two  states,  have  been  spending  a  few 
days  at  San  Francisco.  They  are  closing  contracts  for  the 
first  generating  unit  for  their  new  development  on  the  lower 
Klamath  river,  which  has  an  ultimate  capacity  of  about 
100,000  kw. 

W.  H.  Storms,  the  recently  appointed  California  State 
Mineralogist,  is  now  collecting  data  relative  to  mineral  pro- 
duction for  1911,  as  required  by  law.  The  result  of  this  work, 
published  in  an  annual  report,  helps-  greatly  in  advancing 
the  varied  mineral  interests  of  the  State.  The  greater  part 
of  the  information  required  is  obtained  by  corresponding 
with   the  owners   and   operators   of  mineral   property.     Many 
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in  this  locality  probably  have  received  iuquiry  blanks  from 
the  State  Mining  Bureau  regarding  the  output  and  progress 
of  work  in  the  year  1911.  Those  who  have  received  such, 
are  urged  to  answer  them  at  once. 


ELECTRICAL    CONTRACTORS'    NOTES. 

T.  C.  Hobreck,  secretary  of  Sacramento  Local  No.  3,  was 
at  San  Francisco  on  business  during  the  past  week. 

Paul  Butte,  of  the  Butte  Engineering  and  Electric  Com- 
pany, will  make  a  trip  to  the  Pacific  Northwest  during  the 
coming  week. 

The  office  of  the  secretai-y  of  the  California  State  Asso- 
ciation of  Electrical  Contractors  has  been  moved  to  Room 
1408,  Metropolis  Bank  building. 

W.  S.  Hanbridge,  secretary  of  the  Electrical  Contractors' 
Association,  spent  Monday  in  Palo  Alto  and  San  Matey  look- 
ing after  the  contractors'  interests. 

Hetty  Bros,  have  removed  their  electrical  supply  houso 
from  a.i7  Ellis  street  to  372  Ellis  street,  their  permanent 
quarters  at  San  Francisco. 

The  Joshua  Hendy  Company  has  secured  a  contract  for 
ornamental  cast-iron  electric  light  posts  for  use  at  San  Jose, 
where  a  development  league  has  arranged  for  better  illumina- 
tion of  certain  business  streets. 

Lange  &  Bergstrom  have  been  awarded  the  contract  for 
putting  up  the  new  building  for  the  Sharon  Estate  on  the 
corner  of  New  Montgomery,  Jessie  and  Stevenson  streets. 
The  sub-contracts  will  be  let  in  a  few  days.  The  entire  ground 
Hoor  has  been  leased  to  the  General  Contractors'  Association, 
and  it  is  probable  that  this  fine  office  building  will  be  the  office 
home  of  most  of  the  building  contractors. 


IN    MEMORIAM. 

Arthur  \V.  Ballard,  president  ami  general  manager  of  the 
Pacific  Gas  &  Electric  Company  of  Phoenix,  Arizona,  died  at 
that  city  on  February  8th  from  a  self-inflicted  gunshot  wound. 
Mr.  Ballard  had  suffered  great  pain  during  the  past  few 
months  and  had  been  dreading  a  necessary  operation  for 
gall-stones,  and  it  is  believed  that  the  ensuing  despondency 
caused  the  act. 

Mr.  Ballard  was  43  years  of  age,  a  native  of  London, 
England,  coming  to  America  with  his  parents  in  1S70.  He 
received  his  education  in  Canada  and  came  to  the  Pacific 
Coast  in  the  early  '90s,  where  he  entered  the  employ  of  the 
General  Electric  Company,  later  being  made  manager  of  the 
company's  Los  Angeles  office.  After  twenty  years'  service 
with  the  General  Electric  Company  Mr.  Ballard  resigned  his 
position  about  two  years  ago  to  look  after  his  private  interests. 

At  the  time  of  his  death  Mr.  Ballard  was  president  of  the 
Pacific  Gas  &  Electric  Company,  Alhambra  Brick  and  Tile 
Company  and  Phoenix  Machine  and  Cold  Storage  Company, 
all  of  Phoenix,  Arizona,  and  the  Santa  Maria  Gas  &  Electric 
Company.  He  had  investments  in  several  other  large  cor- 
porations. He  was  a  member  of  many  prominent  clubs  and 
a  man  of  remarkable  executive  and  business  ability  and  i)os- 
sessed  the  charm  of  a  personal  magnetism  and  buoyant  dispo- 
sUion  which  won  for  him  the  abiding  friendship  of  a  host  of 
prominent  men  throughout  the  cities  and  towns  of  the  Pacific 
Coast. 


SAN    FRANCISCO    SECTION    A.  I.  E.  E. 

An  interesting  meeting  of  the  San  Francisco  Section  of 
the  A.  I.  E.  E.  is  in  store  for  the  members  at  the  next  meet- 
ing. Friday  evening,  February  23,  Home  Telephone  Building. 
Sam  L.  Naphtaly,  general  manager  of  the  Great  Western 
Power  Company,  will  present  a  paper  on  the  recent  submarine 
cable  crossing  of  San  Francisco  Bay,  the  first  successful  sub- 
marine power  cable  to  transmit  hydroelectric  power  into  San 
Francisco. 


N.  E.  L.  A.  NEWS. 
The  Residence  Business  Committee  of  the  Commercial 
Section  of  the  National  Electric  Light  Association  met  for 
ite  second  meeting  on  January  15th  and  ICtti.  The  meeting 
was  attended  by  Messrs.  J.  F.  Becker,  chairman;  G.  H.  Grif- 
fin, E.  A.  Norman,  G.  C  Osborne,  F.  D.  Pembleton  and  N. 
li  Hoynton.  secretary.  This  committee  has  taken  upon  itself 
the  very  important  work  of  compiling  data,  information  and 
literature  which  will  assist  central  station  companies  to  in- 
crease their  residence  business  and  to  make  it  more  profit- 
able to  them.  In  the  search  for  accurate  data  each  member 
of  the  committee  is  doing  personal  work,  they  are  also 
soliciting  the  assistance  of  all  central  station  companies. 
This  publication  is  to  be  a  24-page  and  cover  3x6  booklet 
which  many  central  stations  will  use  in  their  campaign  for 
residence    business. 


PORTLAND    SECTION     OF     N.  E.  L.  A. 

Over  100  members  of  the  National  Electric  I-ight  Associa- 
tion employed  by  the  various  public  service  corporations  hav- 
ing headquarters  in  Portland,  Oregon,  have  organized  the 
Portland  Section  of  the  N.  E.  L.  A.  The  following  com- 
panies are  represented:  Portland  Railway,  Light  &  Power 
Company,  Pacific  Power  &  Light  Company,  Mt.  Hood  Rail- 
way &  Power  Company,  General  Electric  Company  and 
Westinghouse    Electric    &    Manufacturing    Company. 

The  first  regular  meeting  of  the  Portland  Section  was 
held  in  the  Auditorium  of  the  Electric  Building  on  Tuesday 
evening,  February  6.  At  that  time,  Mr.  S.  G.  McMeen,  re- 
cently elected  president  of  the  Mt.  Hood  Railway  &  Power 
Company,  addressed  the  section  on  the  subject  of  "A  Few 
Fundamentals."  Mr.  McMeen's  talk  was  intensely  interest- 
ing and  portrayed  the  personal  side  of  a  number  of  prominent 
scientists  and  inventors.  After  his  address  the  Section  was 
entertained  by  a  number  of  amateur  entertainers,  music 
being  furnished  by  the  Electric  Club  orchestra. 

The  officers  of  the  Portland  Section  are:  Chairman,  A. 
S.  Moody,  General  Electric  Company;  Vice-Chairman,  A.  C. 
McMicken,  Portland  Railway,  Light  &  Power  Company;  Sec- 
retary, T.,ewis  A.  McArthur,  Pacific  Power  &  Light  Comiiany; 
Treasurer,  R.  S.  Carroll,  Portland  Railway.  Light  &  Power 
Company;  Executive  Committee,  C.  E.  Groesbeck,  H.  M. 
r.yllesby  <t  Co.;  O.  B.  Coldwell  and  C.  C.  Turlay,  Portland 
Railway,  Light  &  Power  Company. 


ELECTRICAL    SUPPLY    JOBBERS'    ASSN.    MEETING. 
The  Electrical  Supply  Jobbers'  Association  of  the  Pacific 
Coast  is  about  to  hold  a  convention  at  Hot.l  Del   Monte  on 
February  22,  23  and  24,  1912. 


BOOK   REVIEW. 

Mill  and  Factory  Wiring.     Electrical  installation  manuals.    Bv 
manuals.     By  J.  H.  Johnson.  A.   M.  I.  E.  E.     Size  4x6 V4 
inches;   13.t  pages;   illustrated;  clear  type;   strong  paper; 
durable  cloth  binding.    Published  by  D.  Van  Nostrand  Co., 
of  New   York  and  for  sale  by  Technical  Book   Shop,  106 
Rialto  lildg.,  San  Francisco.     Price  Seventy-five  cents. 
This  book  contains  nine  chapters  which  cover  a  discus- 
sion of  the  reflective  power  of  substances,  open  arc  lamps,  en- 
closed   arc    lamps    Crompton-Blondel     flare     lamps,     excello 
flame  lamps,  illumination  requirements  of  various  industries, 
and   current    for   bioscope    lamps.     An   illustration    in    cross- 
section  is  shown  for  each  characteristic  lamp  and  a  descrip- 
tion of  its  working  principles  follows  in  simple  style.     Many 
hints  are  then  given  for  the  proper  installation  anu  use  of 
the  lamp,   together  with   its  accessories.     The  discussion  on 
methods   of   suspension   and    switchgear    is    interesting    and 
profitable,  which  coupled  with  the  useful  tables  to  be  found 
throughout  on  pertinent  data  make  it  of  much  practical  value. 
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HIGH  VOLTAGE  OUTDOOR  TRANSFORMERS. 
There  is  a  steady  and  growing  demand  in  small  towns, 
and  in  various  sniall  industrial  plants  located  near  high  volt- 
age transmission  lines,  for  outdoor  transformers  to  distrib- 
ute electric  power  directly  from  the  high  voltage  line.  This 
demand  has  led  to  the  development  of  high  voltage  outdoor 
transformers,  which  is  one  of  the  comparatively  recent  ad- 


40  k.v.a.  single-phase  50-cycle  33, 000-22, 000-volt 
Outdoor  Transformer  installed  on  float  for 
operating  dredges  used  In  the  construction  of 
the   I..OS   Angeles   Aqueduct. 

vances  in  transformer  design.  There  are  a  great  many  places 
where  a  small  amount  of  power  can  be  sold  and  yet  where 
it  is  not  economically  feasible  to  install  a  substation.  What 
is  required  is  a  transformer  that  can  be  mounted  on  a  plat- 
form in  any  convenient  manner,  and  connected  to  the  transmis- 
sion line  without  any  provision  for  protection  from  the 
weather. 

An  interesting  installation  of  outdoor  type  transformers 
is  shown  above,  which  illustrates  three  40  k.v.a.  single- 
phase  transformers  installed  on  a  float  for  three-phase  serv- 
ice. These  transformers  were  used  in  the  construction  of 
the  Los  Angeles  Aqueduct.  This  method  was  found  very 
convenient  as  the  float  was  readily  towed  from  place  to 
|)lace  and  anchored  as  the  work  progressed.  Connections 
were  made  tn  an  ad.iacent  high  tension  line  and  the  voltage 
was  stepiied  down  for  use  on  an  electrically  operated  dredge. 


VERTICAL    MOTOR    DRIVE    FOR    BORING    MACHINE. 

By  the  use  of  individual  electric  drive,  the  machines  may 
be  located  in  the  most  convenient  places  for  the  work  they 
are  to  perform,  rather  than  in  a  row  and  driven  from  one 
line  shaft.  The  economy  and  flexibility  of  individual  motor 
drive  cannot  be  too  greatly  emphasized,  since  this  form  of 
furnishing  power  has  been  largely  responsible  for  the  in- 
creased output  of  many  varied  industries. 

A  particularly  interesting  and  somewhat  unique  example 
of  the  manifold  advantages  of  individual  motor  drive,  applied 
to  machine  tools,  is  shown  by  the  accompanying  illustration. 
This  horizontal  boring  machine  is  built  by  the  Rochester 
Machine  Tool  Company  of  Rochester,  New  York.  The  motor 
i-i  a  5  h.p.  vertical  type  R,  made  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  of  East  Pittsburg,  Pa.  The 
method  of  mounting  the  motor  on  the  top  of  the  column,  as 


Rochester  Horizontal   Boring  Machine  Driven   by  a 
5  H.P.  Type   R  Westinghouse  Vertical   Motor. 

illustrated,  has  proved  particularly  satisfactory  in  securing 
maximum  efficiency  and  it  has  been  surprising  to  many  that 
motors  of  such  small  capacity  should  prove  ample  for  the 
heavy  work  accomplished. 


NEW      CUTLER-HAMMER      CONTROLLER      SOLVES 
HYDRAULIC  ELEVATOR   PUMP  PROBLEM. 
Central  stations  lo  have  considerable   power  loads  must 
have  power  engineeis  who  make  thorough  surveys  and  care- 
ful calculations  of  eiectric  power  applications.     Mr.  J.  C.  Par- 


improved    Cutler-Hammer   Controller. 
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ker,  electrical  and  mechanical  engineer  of  the  Rochester 
Railway  &  Light  Company,  has  an  engineering  force  that  has 
built  up  a  motor  load  that  is  typical  of  what  can  be  done 
by  the  right  methods.  Every  eftort  is  made  to  give  the  cus- 
tomer an  equipment  which  will  be  economical  in  current 
consumption,  have  low  peak  demands  and  be  at  the  same 
time  profitable  to  the   company. 

The  case  of  a  customer  using  a  motor  to  drive  a  rotary 
screw  pump  on  an  hydraulic  elevator  system  is  a  recent 
example  of  this  company's  methods.  The  outfit  in  use  was 
noisy,  not  competent  to  maintain  sufficient  pressure  during 
the  rush  hours  of  the  day  and  being  of  low  efficiency  caused 
a  light  power  consumption.  The  problem  was  similar  to  two 
others  that  had  been  nreviously  solved  by  the  engineers  of 
the    company. 

A  triplex  pump  in  this  case  was  substituted  delivering 
200  gallons  per  minute  and  was  driven  by  a  13  h.p.  220  volt 
variable  speed  motor  The  controller,  furnished  by  The  Cut- 
ler-Hammer Manufacturing  Company  of  Milwaukee  and  Illus- 
trated herewith  r^eulates  the  motor  automatically  so  that 
when  the  elevator  service  is  light,  the  pump  is  run  at  its 
slowest  speed,  bu'  as  service  grows  heavier,  the  motor  speed 
is  increased  automatically  by  the  controller  and  more  water 
is  pumped  to  meet  the  demand.  The  customer  is  saving  $600 
per  year,  which  is  40  per  cent  of  the  cost  of  the  new  con- 
troller, pump  and  motor.  The  power  rate  is  better  because 
the  controller  "laintalns  a  uniformly  tank  pressure  and  sud- 
den and  high  current  demands  do  not  occur.  The  controller 
used  in  this  case  's  of  different  construction  than  the  standard 
line  having  the  regulating  resistance  mounted  on  the  back 
and  the  automatic  starter  on  the  front  of  the  panel,  making 
it  very  compact. 


A  NEW  CRANE  CONTROLLER. 
The  well  known  "grindstone"  type  of  controller  used  ex- 
tensively In  connection  with  direct-current  motors  operating 
cranes,   hoists,   steel   mill   machinery,  etc.,   has   proven   emi- 
nently   satisfactory.      It    has    recently    undergone    a    reflDe- 


Improved    Crane   Controller. 

ment,  however,  which  will  still  further  increase  its  value  by 
simplifying  its  construction   and  increasing  its  durability. 

As  shown  in  the  illustration,  the  controller  consists  essen- 
tially of  a  cast  iron  frame  on  which  is  mounted  a  stationary 
disc  carrying  the  contact  pieces  and  cross  connections.  Piv- 
oted to  the  center  of  the  disc  is  the  switch  arm  with  four 
brushholders.  The  resistors  can  either  be  mounted  on  the 
frame  or  separate. 


As  a  result  of  a  series  of  experiments,  the  Westing- 
house  Electric  &  Manufacturing  Company  has  recently 
placed  on  the  market  controllers  of  this  type  in  which  the 
disc  is  made  of  concreto  instead  of  stone. 

Fig.  1  shows  the  front  view  of  the  new  concrete  "grind- 
stone" controller.  In  this  particular  piece  of  apparatus  the 
resistors  are  separate  and  not  shown.  The  contact  pieces 
are  attached  to  the  disc  by  screws  in  the  same  way  as  in  the 
older  type,  and  are  as  easily  removable.  A  blowout  coil  of 
asbestos  insulated  wire  is  mounted  on  eact  brushholder  to 
disrupt   the   arc   form  d    in   opening  circuits. 


H.      W.     JOHNS-MANVILLE     COMPANY     SOLE     SELLING 

AGENTS    FOR    I.    P.    FRINK    REFLECTORS    AND 

ILLUMINATING    SPECIALTIES. 

The  H.  W.  Johns-Mansville  Company,  already  well  known 
in  the  lighting  field  by  reason  of  their  J-M  Linolite  System 
of  illumination,  have  acquired  the  sole  selling  agency  for  the 
entire  products  of  I.   P.  Frink. 

"Frink"  reflectors  and  fixtures  need  no  introduction  to 
the  lighting  trade  and  consumers  throughout  the  country, 
and  this  arrangement  means  that  the  H.  W.  Johns-Manville 
Ccmpany  will  be  in  position  to  design  and  sell  lighting  systems 
for  every  known  form  of  artificial  illumination. 

An  engineering  department  will  be  maintained  along  very 
extensive  lines.  This  department  will  maintain  a  corps  of 
engineers  throughout  the  United  States  and  Canada,  and  he 
equipped  to  place  data  and  recommendations  in  the  hands  of 
all  interested  in  any  subject  pertaining  to  illumination. 


TRADE    NOTES. 
The  Ohio  Brass  Company  of  Mansfield,  Ohio,  has  distrib- 
uted  during  the  past  month  their  attractive   Bulletin  No.   1, 
of  Vol.  7,  which  is  devoted  to  electric  railway  and  mine  haul- 
age material. 

The  General  Electric  Company  has  sold  to  the  Honolulu 
Rapid  Transit  Company,  for  its  traction  lines  in  the  Hawaiian 
Islands,  13  G.  E,  218  two-motor  car  equipments  with  K.  36 
controllers. 

The  Fort  Wayne  Electric  Works  have  sold  to  the  South- 
ern Sierras  Power  Company  48  distribution  transformers  of 
the  outdoor  type,  for  use  in  connection  with  a  30,000-volt 
transmission  line. 

The  National  Conduit  &  Cable  Company  of  New  York 
has  added  to  their  various  departments  a  large  brass  foun- 
dry under  special  laboratory  supervision,  for  making  high 
class  castings  of  all  description. 

The  Seattle,  Rentou  &  Southern  Railway  Company  has 
placed  an  order  with  the  Westinghouse  Electric  &  Manufac- 
turing Company  for  six  double  equipments  of  Number  317 
Motors  with  type  HL.  U.S.G.  control. 

On  February  1st  the  Westinghouse  Air  Brake  &  Traction 
Company,  will  remove  the  office  of  their  Southeastern  man- 
ager, Mr.  E.  A.  Craig,  from  the  General  Office,  Wilraerding, 
Pa.,  to  308  Westinghouse  Building,  Pittsburg,  Pa. 

One  of  the  great  electric  traction  systems  of  the  south, 
the  Piedmont  and  Northern  Lines,  is  about  to  enter  the  tele- 
phone train  dispatching  field,  and  with  this  end  in  view  has 
placed  orders  with  the  Western  Electric  Company  for  equip- 
ment to  be  used    on  two  of  its  lines. 

The  Stewart-Fuller  Company  have  moved  their  office  and 
warerooms  from  143  Second  street  to  40  Stevenson  street, 
San  Francisco,  in  addition  to  carrying  a  stock  of  Vulcan  solder- 
ing Irons,  curling  irons  and  flat  irons,  Nokorode  soldering 
paste,  and  Peirce  expansion  bolts,  they  are  also  agents  for 
underground  clay  conduit  and  Peirce  line  material  for  tele- 
phone and  power  work. 
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The  Westinghouse  Electric  and  Manufacturing  Company 
has  sold  to  the  East  Shore  and  Suburban  Railway  Company 
one  1500-kw.  motor-generator  set,  which  is  to  be  installed  in 
the  present  substation  at  Uichmond.  This  will  provide  addi- 
tional direct  current  capacity  for  the  operation  of  trolley  cars. 

The  Telephone-Electric  Equipment  Company,  Pacific  Coast 
sales  agents,  announce  a  new  non-metallic  llexihle  conduit 
placed  on  the  market  by  the  National  Metal  Molding  Company 
of  Pittsburgh.  The  name  of  this  new  product  is  Flextube,  a 
continuous  circular  tubing  constructed  from  specially  prepared 
rigid  fibre  wood,  formed  into  a  helix,  and  interwoven  with  warp. 
There  are  no  separable  parts.  The  result  is  a  very  closely 
woven  inner  tube,  securely  held  in  circular  form,  and  this 
surface  is  soapstoned  to  give  added  smoothness.  This  will  be 
manufactured  in  the  2-8  in.  and  r.-lG  in.  as  well  as  in  the  :'.-S  in. 
size. 


NEW  CATALOGUES. 

The  Steel  City  Electric  Company  of  Pittsburg,  Pa.,  is 
distributing  a  pamphlet  entitled  "Steel  City,"  which  sets 
forth  steel  outlet  boxes  of  various  designs. 

The  Steel  City  Electric  Company  of  Pittsburg  is  distrib- 
uting Bulletin  E  describing  FuUnian  adjustable  watertight  fioor 
outlets.  A  partial  list  of  buildings  equipped  with  FuUman  out- 
lets is  enclosed. 

The  Urill  Magazine  for  January  has  a  neatly  illustrated 
article  on  conditions  which  govern  car  service  in  Vienna, 
Austria,  and  will  be  found  interesting  to  those  engaged  in 
city  street  car  development. 

The  National  Tube  Company  of  Pittsburg  has  just  pub- 
lished a  correction  sheet  No.  4  for  Catalog  H  of  1909.  This 
sheet  includes  all  corrections  previously  incorporated  in  cor- 
rection sheets  Nos.  1,  2  and  3A. 

The  Union  Iron  Works  Company  of  San  Francisco  is 
distributing  Catalog  No.  5  which  deals  with  Evans  hydraulic 
elevators  and  hydraulic  mining  machinery.  The  booklet  is 
neatly  illustrated  with  installations  made  by  the  company 
and  describes  parts  connected  with  their  hydraulic  and  mining 
equipment  offered  to  the  trade. 

The  Sprague  Electric  Works  of  the  General  Electric  Com- 
pany has  just  issued  UuUetin  No.  239  on  full  automatic  push 
button  control  systems  for  the  operation  of  newspaper  presses. 
The  booklet  will  be  found  interesting  and  profitable  reading 
to  those  in  any  way  engaged  in  improving  economy  in  the 
operation  of  the  printing  press. 

George  J.  Henry,  Jr.,  hydraulic  and  mechanical  design- 
ing and  constructing  engineer,  of  San  Francisco,  has  just 
distributed  an  interesting  and  attractive  pamphlet  on  "Water 
Power."  The  pamphlet  sets  forth  the  economic  and  effi- 
cient development  and  use  of  water  power  tor  hydroelectric 
transmission  and  for  mining  and  industrial  purposes. 

"Warren  Beautiful"  is  the  title  of  a  handsomely  illustrated 
publication  of  thirty-six  pages  put  forth  by  the  Sterling 
Electrical  Manufacturing  Company  of  Warren,  Ohio.  The 
paper  prepared  by  .1.  Robert  Grouse  interestingly  details  the 
advantages  of  a  city,  the  first  to  adopt  the  mazda  street  light- 
ing to  the  exclusion  of  all  other  street  lighting  methods. 

The  Simonds  Machinery  Company  of  San  Francisco  is  dis- 
tributing hand  book  and  Catalog  No.  7  of  the  Kewanee  Water 
Supply  Company,  Kewanee,  111.  The  booklet  is  handsomely 
illustrated  and  ably  sets  forth  recent  development  in  water 
supply  and  is  of  interest  to  those  engaged  in  improving  their 
present  apparatus  for  this  branch  of  the  mechanic  art. 

G.  A.  Wilbur,  electrical  manufacturer's  agent  of  San  Fran- 
cisco, is  distributing  Bulletin  No.  22  of  the  Duncan  Electric 
Manufacturing  Company.  The  bulletin  sets  forth  the  fea- 
tures of  Duncan  Type  Model  R  watthour  meters  wherein  no 
magnetic  shields  are  needed,  no  iron  is  utilized  in  the  arma- 
ture, and  the  meter  accuracy  is  not  impaired  by  short  circuits. 


The  Westinghouse  Electric  &  Manufacturing  Company 
lias  issued  Descriptive  Leaflet  -No.  2298  descriliing  its  well- 
known  type  CCE  induction  motor.  The  company  has  also 
just  issued  Leaflet  No.  2:530  covering  a  direct  current  (Type 
JL)  vertical  edgewise  switchboard  ammeter  operating  on  the 
D"Arsonval  principle  with  a  single  air-gap. 

The  Simonds  Machinery  Company  of  San  Francisco  is 
distributing  Catalog  No.  18  of  the  American  Steam  Pum|) 
Company,  Battle  Creek,  Mich.  The  catalog  is  profusely  illus- 
trated. It  details  in  a  systematic  and  clear  manner  the  va- 
rious designs  of  pumps  offered  by  them  which  covers  the  en- 
tire field  wherein  a  pump  is  used  for  any  purpose  whatsoever. 


NEW  CATALOGS  PUBLISHED  BY  THE  GENERAL  ELEC- 
TRIC COMPANY. 
Bulletin  No.  4917  illustrates  and  describes  direct  current 
exciter  panels.  Bulletin  No.  4893  is  devoted  to  a  general  de- 
scription of  two  automatic  time  switches.  Bulletin  No.  4901 
is  devoted  to  alternating  current  switchboard  panels  with 
oil  switches  attached.  Bulletin  No.  4906  is  devoted  to  the 
lighting  of  textile  mills  and  in  this  connection  considers  those 
items  briefly.  The  publication  is  enclosed  in  a  rather  striking 
cover.  Bulletin  No.  4904  illustrates  and  describes  three-phase 
panels  for  use  in  small  or  isolated  plants  containing  but  one 
generator.  Bulletin  No.  4905  is  devoted  to  panels  designed 
for  general  use  in  small  central  stations  and  isolated  plants. 
liuUetin  No.  4924  describes  the  Thomson  prepayment  watt- 
hour  meters  for  direct  and  alternating  current.  Types  CP-4 
and  IP-4.  Bulletin  No.  4918  illustrates  and  describes  panels 
designed  for  general  use  in  central  stations.  Small  plant 
direct  current  switchboards  is  the  title  of  Bulletin  No.  4919. 
The  bulletin  is  devoted  to  a  description  of  panels  which  are 
designed  for  the  control  of  three-wire  generators.  Bulletin 
No.  4920  describes  the  GE-203A  railway  motor  which  is  of  the 
box  frame,  commutating  pole  type,  rated  at  50  h.p.  on  600 
volts  and  40  h.p.  on  500  volts.  Bulletin  No.  4887  is  an  attract- 
ive bulletin  illustrating  and  describing  the  Gene^l  Electric 
Company's  turbo-generator  sets  in  capacities  of  from  5  to 
300  kw.  Bulletin  No.  4900  is  devoted  to  apparatus  used  in 
connection  with  series  incandescent  street  lighting,  and  super- 
sedes in  part  the  company's  previous  bulletin  on  this  subject. 
Bulletin  No.  4907  recently  issued  by  the  General  Electric  Com- 
pany contains  interesting  data  relative  to  the  lighting  of 
offices,  banks  and  public  buildings  by  G.  E.  Edison  mazda 
lamps. 


NEW  PUBLICATIONS— BUREAU   OF  MINES. 

Bulletin: — Bulletin  15.  Investigations  of  ex]ilosives  used 
in  coal  mines,  Jjy  Clarence  Hall,  W.  O.  Snelling,  and  S.  P. 
Howell,  with  an  introduction  by  C.  E.  Munroe,  and  a  chap- 
ter on  the  natural  gas  used  at  Pittsburgh,  by  G.  A.  Burrell. 
1911,   197  pp.,  7  pis. 

Technical  Papers: — Technical  Paper  G.  The  rate  of  burn- 
ing of  fuse  as  influenced  by  temperature  and  pressure,  by 
W.  O.  Snelling  and  W.  C.  Cope.  1911.  22  pp.  Technical  Paper 
7.  Investigations  of  fuse  and  miners'  squibs,  by  Clarence 
Hall  and  S.  P.  Howell.    1911.    19  pp. 

Reprints: — Bulletin  31: — Incidental  problems  in  gas- 
producer  tests,  by  R.  H.  Fernald,  C.  D.  Smith,  J.  K.  Cle- 
ment, and  H.  A.  Grine,  29  pp.  Reprint  of  United  States 
Geological  Survey  Bulletin  392.  Copies  will  not  be  sent  to 
persons  who  received  Bulletin  392,  Bulletin  32.  Commercial 
deductions  from  comparisons  of  gasoline  and  alcohol  tests 
on  internal  comljustion  engines,  by  R.  M.  Strong.  38  pp. 
Bulletin  33.  Comparative  tests  of  run-of-mine  and  briquetted 
coal  on  the  torpedo  boat  Biddle,  by  W.  T.  Ray  and  Henry 
Kreisinger.  49  pp.  Reprint  of  United  States  Geological  Sur- 
vey Bulletin  412.  Copies  will  not  be  sent  to  persons  who 
received   Bulletin   412. 
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NEWS  NOTES 


SPECIAL  CORRESPONDENCE. 
SEATTLE:,  WASH.— The  final  hearing  by  the  State  to  de- 
termine the  valuation  of  the  Pacific  Telephone  &  Telegraph 
Coniiiany"s  property  in  the  State  of  Washington,  brought  out 
the  lact  that  this  company  pays  to  the  American  Telephone 
a  Telegraph  Company  41  >4  per  cent  of  Us  earnings,  or  ap- 
proximately $40,000.  The  commission  is  to  investigate  this 
charge  as  it  is  believed  to  be  excessive.  Edgar  S.  Bloom, 
New  Yorlv,  in  charge  of  plant  operation  of  the  American 
Telephone  &  Telegraph  Company;  H.  D.  Pillsbury,  general 
counsel;  A.  H.  Griswald,  plant  engineer,  and  O.  W.  Berkett, 
general  superintendent  of  the  Pacific  Telephone  &  Telegraph 
Company,  were  present  at  the  meeting  concerning  the  fear 
of  the  City  Council  that  the  public  service  commission  is 
trying  to  assume  jurisdiction  over  municipal  plants.  Com- 
missioner G.  A.  Lee  said  that  there  is  no  ground  for  fear. 
The  commission  can  not  and  does  not  want  to  ccntrol  munici- 
pal plants  but,  simply  wishes  to  act  in  conjunction  with  them 
for  the  good  of  all. 

All  companies  operating  on  Puget  Sound  under  the  man- 
agement of  Stone  &  Webster  have  consolidated  under  the 
name  of  the  Puget  Sound  Traction,  Light  &  Power  Comjjany. 
A  certificate  of  organization  has  been  filed,  naming  Portland, 
Me.,  as  the  headquarters  of  the  company,  and  Richard  T.  Laffin 
of  Seattle,  general  manager.  The  trustees  are  Chas.  M.  Drum- 
mond,  president;  Wadleigh  B.  Drummond,  secretary  and  treas- 
urer, and  Josiah  H.  Drummond. 

The  commissioners  refused  the  Puget  Sound  Electric 
Company  a  franchise  to  set  poles  and  string  wires  along  the 
county  road  between  Orillia  and  Auburn.  About  200  prop- 
erty owners,  offended  by  the  rise  in  transportation  rates  of 
the  company,  protested  against  granting  the  franchise. 

The  foreman  of  the  pile  driving  gang,  on  the  bulkhead 
of  the  Twelfth  avenue  South  bridge  was  electrocuted  by  a 
water  soaked  pile  touching  the  high  tension  wires  of  the  Sno- 
qualamie  Power  Company.  Several  others  were  knocked 
down   but  not  badly  hurt. 

An  inspector  of  the  local  gas  company  discovered  a  pipe 
not  connected  with  the  meter  in  a  lodging  house,  run  by  Mrs. 
Ida  M.  Anderson,  and  suspecting  larceny  of  gas  so  reported 
to  the  company.  The  gas  company  immediately  shut  off  the 
service  connection  and  brought  a  criminal  charge  against 
Mrs.  .Anderson.  She  was  acquitted  of  the  charge  and  brought 
suit  for  damages  to  business  against  the  company  and  was 
awarded  $250  by  the  jury. 

Interests  represented  by  Sanderson  &  Porter  have  taken 
over  the  franchise  and  property  of  the  South  Hend-Raymond 
Electric  Company.     The  consideration  is  said  to  be  $100,000. 

The  Seattle  Electric  Company's  report  to  the  commission 
shows  that  during  1!)11  there  were  71,480,189  fares  rung  up, 
while  4,498,107  employees  and  others  were  carried  free.  The 
average  fare  was  4.8  cents.  The  passenger  revenue  was 
$.3,425,380.07,  freight  $87,581,  and  the  mail  contract  $10,275. 
Ten  people  were  killed  and  3492  injured;  $241,872  or  914 
per  cent  of  the  operating  expen.ses.  was  paid  for  injuries  and 
damages.  The  operating  expense  was  70. .".8  per  cent  of  the 
operatin.g  revenue. 

PORTLAND,  ORE.— There  is  much  dissatisfaction  over 
the  .lanuary  bills  of  the  Hood  River  Gas  &  Electric  Company 
at  Hoed  River,  as  they  are  about  300  per  cent  higher  than  ever 
before.  The  company  is  trying  to  get  the  consumers  to  make 
a  flat  rate  contract  for  one  year.  They  promise  to  annul  the 
.lanuary  bill  and  date  the  year's  contract  from  .January  1,  1912. 
About  100  consumers  have  gone  over  to  the  hydroelectric 
company. 

A  new  telephone  line  to  be  known  as  the  Mutual  Tele- 
phone Company,  is  to  nm  from  Seaside  to  Elk  Creek  river,  a 


distance  of  nine  miles.  The  new  line  will  have  long  distance 
connections  with  the  Pacific  States  Telephone  &  Telegraph 
(umpany. 

Vancouver,  Wash.,  is  being  entertained  by  a  newspaper 
controversy  between  the  Portland  Railway,  Light  &  Power 
Company  and  the  Washington-Oregon  Corporation  relative  to 
the  merits  of  electric  arc  light  and  gas  arcs  for  street  light- 
ing. The  contract  for  lighting  the  streets  for  the  next  ten 
years  comes  before  the  council  this  week. 

The  California  &  Oregon  Power  Company  has  recently 
purchased  the  Rogue  River  Electric  Company,  the  Siskiyou 
Electric  Power  &  Light  Company,  and  twenty-three  other 
companies  operating  in  the  neighborhood  of  Medford.  The 
purchase  price  is  said  to  be  $10,000,000.  Officers  of  the  new 
company  are  J.  M.  Churchill,  president,  Yreka,  Cal.;  Alex.  J. 
Rosborough,  secretary,  Oakland,  Cal.;  A.  C.  Hough,  general 
counsel,  Grants  Pass,  Ore.  Main  offices  are  to  be  in  San  Fran- 
cisco. The  aggregate  horsepower  is  to  be  250,000,  of  which 
the  new  power  station  on  the  Klamath  River,  about  20  miles 
from  Fall  Creek,  is  to  furnish  150,000  and  the  one  already  at 
Prospect,  about  50  miles  from  Medford,  can  furnish  50,000. 
Other  stations  are  to  be  at  Gold  Ray,  Fall  Creek,  Little 
Shasta,  and  Yreka. 

LOS  ANGELES,  CAL.— The  City  Council  has  signed  and 
ratified  a  contract  selling  $9,390,000  of  the  aqueduct,  power, 
and  harbor  bonds  to  Speyer  &  Co.,  of  New  York.  The  con- 
ditions of  the  sale  are  at  par  with  accrued  interest  at  4% 
per  cent  and  the  city  agrees  to  create  no  additional  debt 
until  after  January  I,  1913.  This  stipulation  does  not  inter- 
fere with  any  proposition  of  the  city  at  present.  The  syn- 
dicate takes  $2,890,000  of  aqueduct  bonds,  but  not  $1,326,000  of 
the  aqueduct  now  in  the  sinking  fund,  $3,000,000  of  harbor,  and 
$3,500,000  of  the  power  bonds,  making  a  total  of  $9,390,000. 
The  sale  is  not  optional  but  firm  and  calls  for  the  acceptance 
of  the  issues  in  installments  before  the  end  of  the  year. 

Aqueduct  salvage  valued  at  $1,000,000  is  almost  ready 
for  the  market.  The  principal  items  are  the  $800,000  cement 
mill  at  Monolith,  the  power  stations  at  Cottonwood  and  Divi- 
sion creeks,  and  the  tufa  grinding  mills  at  Fairmont  and 
Haiwee.  Whether  to  sell  the  big  mill  at  Monolith  or  retain 
it  and  run  it  in  competition  with  private  enterprise  is  perplex- 
ing the  council  at  present.  Tufa  cement  is  rapidly  gaining 
in  favor  with  the  government  engineers.  The  power  sta- 
tions will  be  sold  to  the  power  department  of  the  city  only, 
and  will  be  run  with  Haiwee,  San  Francisqaito  and  San  Fer- 
nando to  make  the  great  aggregate  of  120,000  horsepower. 

SPOKANE,  WASH.— The  annual  meeting  of  the  Washing- 
ton Power  Company  was  held  February  5,  1912  and  trustees 
elected  as  follows:  W.  A.  White,  Hinsdill  Parsons,  Frank 
Lyman,  F.  S.  Bangs,  Theodore  F.  Hicks.  H.  T.  White,  Jonathan 
Bulkley,  O.  F.  Jellikoffer,  B.  B.  Lawrence,  Guy  Du  Val,  and 
Edwin  G.  Merrill,  all  of  New  York;  Philip  Cabot  of  Boston, 
II.  M.  Richards,  J.  P.  M.  Richards,  L.  M.  Davenport,  W.  J. 
C.  McCrea,  and  D.  L.  Huntington,  all  of  Spokane.  The  follow- 
ing figures  are  taken  from  the  report: 

Total  assets    $20.7iiS.n71 

Capital    stock     I4.l)7fi,900 

niitst;injing    bonds     5.731.000 

Street     paving-     between      tracks     and      track 

improvements    in    four    years 1,035.517 

Passeng:prs   carried    in    1911 2;^.r>!il.S20 

Car  mile.';   run 3.9S2.362 

Power    capacit.y    when     Lons    I^ake    wnrlc    is 

complete    139.000  h.p. 

Gross  receipts    $   3.2fi4.16S.36 

Net   earnings    9S9.6S2.9S 

Kxpenses,   including   taxes    1.652.9SO.S4 

Taxes    157.330 

The  Little  Falls  Station  of  this  company,  designed  and 
built  by  their  own  engineers,  is  said  to  be  one  of  the  finest 
in  the  country,  both  in   construction  and  efficiency.     A  stor- 
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age  battery  has  been  installed  to  carry  theatre  and  other 
loads  in  case  of  interruptions  of  service. 

The  company  laid  about  147,000  duct  feet  of  underground 
conduit  and  drew  in  109,100  feet  of  underground  cable  during 
the  year. 

Work  at  Long  Lake  is  going  on  steadily  with  about  400  to 
500  men  employed.  There  is  very  little  sickness  at  the  camp, 
due  to  the  e.Kcellent  sanitary  conditions.  The  concrete  dam 
at  this  place  will  be  170  feet  high  and  will  store  a  lake  of 
water  23  miles  long  and  averaging  seven-eighths  of  a  mile 
wide.  The  enUre  work  is  to  be  done  by  1913.  The  139,000 
horsepower  is  divided  up  as  follows:  Spokane  power  station, 
12,000  h.p.;  Post  Falls,  15,000  h.p.;  Little  Falls,  27,000  h.p.; 
Long  Lake,  66,000  h.p.;  and  Spokane  (steam  station),  19,000 
h.p.  In  addition  there  is  25,000  undeveloped  h.p.  in  Spokane. 
The  increase  in  customers  was  6  per  cent.  The  mean  rate 
of  interest  on  the  investment  is  about  6  per  cent.  For  1912 
the  estimate  of  expenditures  is  $1,510,205  for  improvements 
in  both  electric  light  and  power  service  and  street  railroad 
work. 

The  Pacific  Telephone  &  Telegraph  Company  recently 
gave  a  dance  to  promote  good  fellowship  among  its  Spokane 
employes. 


INCORPORATIONS. 
MOLALLA,  ORE. — The  Molalla  Telephone  Company  has 
been   incorporated   with   |2500   capital   stock. 

OLYMPIA,  WASH. — The  Reecer  Creek  Telephone  Com- 
pany of  Kittitas  County  has  placed  on  file  articles  of  incor- 
poration. The  capital  is  $300  and  the  incorporators  are 
S.  Kreidel,   W.  J.   Cahoon,  and  W.   Spurling. 

SAN  BERNARDINO,  CAL.— The  Yucaipa  Domestic  Water 
Company  has  incorporated  with  a  capital  stock  of  $50,000, 
and  will  develop  the  Yucaipa  Valley  country.  The  incor- 
porators are  G.  A.  Atwood  of  San  Bernardino;  J.  H.  Dike  and 
J.  H.  Logie  of  Redlands.  Redlands  is  the  principal  place 
of  business. 

PENDLETON,  ORE. — Articles  of  incorporation  have  been 
filed  for  the  Interior  Electric  Power  Company,  which  is 
to  be  financed  by  both  Milton  and  Pendleton  citizens,  and  will 
furnish  power  for  commercial  purposes.  County  Surveyor 
Geary  Kimbrell  and  his  father  have  returned  from  Milton, 
where  they  have  been  surveying  the  proposed  power  site  on 
the  Walla  Walla  River. 

SALT  LAKE  CITY,  UTAH.— An  independent  power  com- 
pany, aiming  to  enter  the  local  field  in  competition  with  the 
existing  company,  has  just  been  organized  in  Salt  Lake  and 
will  begin  the  development  of  its  power  site  in  the  Ameri- 
can Fork  canyon  early  in  the  spring.  It  is  capitalized  at 
$250,000,  and  is  known  as  the  Earle  Power  Company,  of 
which  C.  W.  Earle  is  president. 

SAN  PTIANCISCO,  CAL.— Articles  of  incorporation  of 
the  San  Francisco  &  Northern  Railway  Company,  organized 
to  build  and  operate  an  electric  railroad  from  Santa  Rosa 
to  San  Quentin,  have  been  filed.  The  incorporation  papers 
provide  for  a  capital  stock  of  $2,500,000,  divided  into  25,000 
shares  at  $100  each,  and  specify  that  $50,000  of  this  has 
already  been  subscribed  by  the  five  incorporators,  each  of 
whom  took  a  block  of  100  shares.  The  new  road  is  un- 
doubtedly an  extension  of  the  Petaluma  &  Santa  Rosa  Rail- 
road and  will  be  42  miles  in  length.  Its  incorporators  are: 
Allen  J.  and  John  O.  Kittle  of  Ross;  Archibald  Borland,  presi- 
dent of  the  American  Rubber  Company  of  Oakland;  FVank  A. 
Brush,  a  director  of  the  Santa  Rosa  National  Bank  and  the 
Petaluma  and  Santa  Rosa  Railroad,  and  William  L.  P.  Jack- 
son, assistant  cashier  of  E.  H.  Rollins  &  Sons,  a  financial 
institution. 

GOLD  RUN,  CAL. — To  develop  electrical  energy  and  fur- 
nish  water  for  irrigation   projects  is  the  plan  of  the  United 


Water  &  Power  Company,  a  new  corporation  headed  by 
.lames  D.  Stewart  of  Gold  Run.  Reservoir  sites  and  water 
rights  have  been  secured  by  the  company  on  the  South 
Yuba,  Bear  and  American  Rivers,  where  it  is  proposed  to  even- 
tually build  power  plants.  A  complete  report  of  the  pro- 
jects, four  in  number,  has  just  been  made  by  W.  P.  Ire- 
land, a  civil  engineer  of  Sacramento,  who  is  also  vice-presi- 
dent of  the  company.  In  order  to  carry  out  the  plans  for 
the  development  of  the  projects,  the  company  has  authorized 
a  bond  issue  amounting  to  $5,000,000  and  a  New  York  firm 
has  agreed  to  undertake  the  disposal  of  the  entire  issue.  The 
report  of  the  engineer  shows  that  project  No.  1  provides 
for  the  development  of  5200  miner's  inches  of  water  and 
the  generation  of  11,900  electrical  h.p.,  with  the  construction 
of  a  power  house  about  214  miles  west  of  Blue  Canyon.  Pro- 
ject No.  2  provides  for  the  development  of  5100  electrical 
h.p.  and  a  power  house  two  miles  northeast  of  Dutch  Flat. 
Project  No.  3  provides  for  the  development  of  13,000  electrical 
h.p.  and  a  power  house  IVi  miles  east  of  Colfax.  Project  No. 
4  provides  for  the  development  of  4200  electrical  h.p.  and  a 
power  house  1'/^  miles  southwest  of  Auburn. 


ILLUMINATION. 
WATSONVILLE,    CAL.— The    Coast    Counties     Light     & 
Power  Company  will  begin  shortly  to  extend  its  lines  to  Cor- 
ralitos. 

CARLTO.N',  ORE— Carlton  city  officials  have  been  in- 
structed to  issue  bonds  not  to  exceed  $40,000  for  water  and 
light  purposes. 

SPRINGS,  CAL.— Work  has  been  started  by  the  San 
Diego  Consolidated  Gas  &  Electric  Company  on  extending 
their  gas   mains   to  La   Mesa. 

EUREKA,  CAL. — A  municipal  light,  power  and  water 
plant,  costing  $1,000,000,  was  recommended  by  the  mayor  in 
his  annual  message  to  the  City  Council. 

SANTA  ROSA,  CAL.-  The  application  of  the  Oeat  West- 
ern Power  Company  for  a  franchise  to  construct  electric  poles 
and  lines  in  this  city,  was  granted,  and  the  franchise  passed 
to  print.  The  company  will  submit  a  bid  for  the  city  lighting 
and  power  on  February  20. 

KALESPELL,  MONT. — The  engineers  who  have  been  at 
work  at  Kootenai  falls  for  the  past  month  have  completed 
their  examinations  of  the  power-site  there  and  have  returned 
to  New  York  to  prepare  their  report  on  the  plan  to  use 
these  falls  for  obtaining  power  for  the  Coeur  d'Alene  mines 
and  various  cities,  including  Spokane.  The  Kootenai  Con- 
struction Company  is  the  corporation  organized  by  Joseph  A. 
Coram  of  Boston  to  develop  the  power. 

SAN  RAFAEL,  CAL.— The  Western  Power  Company  has 
applied  to  the  Marin  Supervisors  for  a  blanket  franchise  to 
erect  poles  along  the  high  ways  of  the  county  in  competition 
with  the  present  lighting  company.  In  the  last  few  days  sim- 
ilar franchises  have  been  applied  for  in  Napa,  Solano  and 
San  Mateo  counties.  The  Supervisors  oppose  giving  a  fran- 
chise of  that  kind,  being  of  the  opinion  that  the  routes  should 
be  outlined. 

FRESNO,  CAL. — At  a  recent  executive  meeting  of  the 
Board  of  City  Trustees  an  agreement  was  reached  to  pass  an 
ordinance  lowering  the  price  of  gas  to  $1  a  thousand.  The 
present  rate  is  $1.50  per  1000  cubic  feet.  The  ordinance  will 
be  passed  in  all  probability  at  the  next  meeting,  with  the 
understanding  that  it  is  not  to  go  into  effect  until  the  fall. 
This  is  being  done  to  allow  the  gas  company  to  make  the 
improvements  it  considers  necessary  before  the  new  rate  goes 
into  effect. 

SAN  FRANCISCO,  CAL.— An  announcement  is  made  that 
Mortimer  Fleishhacker  has  been  selected  as  president  of  the 
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Great  Western  Power  Company,  in  succession  to  Edwin  Haw- 
ley,  the  railroad  magnate  of  New  York,  who  died  last  week. 
This  carries  with  it  the  presidencies  of  the  two  subsidiary 
corporations,  the  California  Generating  Company  of  Oakland 
and  the  City  Electric  Light  &  Power  Company  of  San  Fran- 
cisco. A.  W.  BuUard  of  Boston  comes  here  as  the  active 
vice-president  under  Fleishhacker. 


TRANSMISSION. 
TACOMA,  WASH.— The  plant  of  the  St.  Paul  &  Tacoma 
Lumber    Company    will    be    electrified,    according    to    Everett 
G.  Griggs,  president  of  the  company. 

HEMET,  CAL. — Sealed  bids  will  be  received  up  to  March 
:i7th  for  the  i)urchase  of  a  franchise  granting  the  right  to 
construct  and  maintain  for  a  period  of  fifty  years  an  electric 
pole,  lower  and  wire  system  consisting  of  all  the  necessary 
apparatus  for  transmitting  electricity  along  the  public  streets, 
alleys  and  roads  of  the  town. 

LOS  ANGELES,  CAL.— The  Southern  California  Edison 
Company  reports  an  income  of  $1,728,60:{,  of  which  $728,;!7G 
was  from  power,  the  remainder  being  from  light.  It  sold  IG,- 
308,950  kw.  hours  of  light  current,  and  50,855,954  of  power 
current.  It  reports  a  gross  income  of  $379,000.  It  gives  its 
plant  valuation  at  |9, 122, ISO  for  tangible  property,  and  adds 
$2,2Sii,f>20  as  going  or  unit  value  as  a  concern  with  assembled 
property  and  connected  business.  In  this  valuation  the  distri- 
buting system  is  valued  at  12,705,50;!,  and  the  hydraulic  sys- 
tem at  $1,980,412.  In  addition  to  its  city  sales  the  company 
reports  sales  outside  the  city  aggregating  82,601, :!S6  kw.  hours. 
For  its  San  Pedro  gas  system  it  reports  a  vahiation  of  $82,721. 
a  nuinufacture  of  13,817.500  cubic  feet  of  gas  and  an  income 
of  $18,331,  with  expenditures  of  $15,861. 


TRANSPORTATION. 
SACRA.MENTO,   CAL,     The   application   of  the   Oakland, 
.\ntioch  &  Eastern  Railway  Company  for  a  franchise  to  cross 
the  M  street  bridge,   will  soon  be  presented  to  the  Hoard  of 
Supervisors. 

SAN  FRANCISCO,  CAL.— 11.  W.  Clapp,  who  has  had 
charge  of  the  electrical  construction  of  the  trausbay  lines  of 
the  Southern  Pacific,  has  been  appointed  assistant  electrical 
engineer  of  the  company  under  .-V.  II.  Habcock. 

H.\YW.\R1JS,  C.VL.— Work  will  socn  commence  on  another 
electric  line  for  Castro  valley.  .An  approi)riation  has  been 
made  by  the  Pacific  Gas  &  Electric  Company  to  run  a  line 
on  the  western  side  of  the  valley  along  the  Lake  Cliabot  road. 

COLUSA,  CAL.— The  West  Side  Electric  Railroad  have 
applied  for  a  franchise  in  Colusa  County,  granting  permis- 
sion to  construct  a  road  across  the  streets  in  llcrshey,  .Ar- 
buckle,  Harrington,  College  City,  Berlin,  Williams,  Colusu 
.Junction,   Ma.xwell,   Uelevan   and    Princeton. 

SALT  LAKE  CITY,  UTAH.— Work  on  an  interurban  elec- 
tric railway  tliat  will  give  Salt  Lake  City  connections  with 
Nephi  and  intermediate  points  en  the  south  and  with  Bris- 
ham  City  and  eventually  with  Logan  on  the  north  and  east, 
will  be  started  as  soon  as  a  franchise  can  be  obtained. 

SAN  FRANCISCO,  CAI-.— The  Board  of  Public  Works  has 
formally  turned  over  to  the  Bureau  of  Engineering  the  con- 
trol and  direction  of  the  Geary  street  railway  construction, 
and  directed  Engineer  W.  N.  Lamed,  who  has  been  in  charge 
since  the  removal  of  former  Superintendent  of  Construction 
Patrick  Groderick,  to  turn  over  all  plans,  papers,  tools  and 
paraphernalia  appertaining  to  the  work,  to  City  Engineer 
Manson,  together  with  a  proper  inventory  of  all  this  i)ropcrly. 

RICHMOND,  CAL.— The  East  Shore  &  S\iburban  Railwiiy 
Company,  preliminary  to  double-tracking  and  enlarging  tlic 
Richmond  service,  is  preiiaring  to  increase  its  power  equip- 
ment and  enlarge  its  car  barn  here.     It  has  on  the  way  from 


the  East  a  new  1500  kw.  generator  that  will  cost  $40,(100.  The 
United  Properties  Company  have  part  of  its  system  dcuble- 
tracked  to  Twenty-third  street  and  Macdonald  avenue  in 
time  for  the  picnic  season,  so  as  to  accommodate  the  traffic 
to  East  Shore  and  Grand  Canyon  parks. 

FRESNO,  CAL. — Paul  Shoup,  general  manager  of  the 
electric  roads  of  the  Southern  Pacific  has  announced  that 
the  Fresno  Traction  Company  is  ready  to  begin  construction 
of  its  line  to  the  cemetery  and  confirmed  the  report  that 
the  road  would  probably  go  out  Olive  avenue.  Money  for 
the  construction  of  the  road  has  been  authorized  and  the  com- 
pany is  ready  to  start  work  as  soon  as  the  rights  of  way 
have  been  secured.  The  line  will  be  double-tracked,  with  the 
poles  in  the  center  and  arms  extended  for  the  trolley  wires. 
The  extension,  from  Forthcamp  and  Olive  avenues,  will  be 
about  a  mile  and  a  quarter  in  length.  Work  will  start  before 
the  first  of  March,  if  rights  of  way  are  secured  by  that  time. 


TELEPHONE  AND  TELEGRAPH. 

SAN  JOSE,  CAL.— The  petition  of  E.  1).  Franks  and 
others  for  a  franchise  for  a  farmers'  telephone  line  from  Santa 
Cruz  County  to  the  town  limits  of  Los  Gatos  was  granted. 

LOS  ANGELES,  CAL.  -After  operating  a  wireless  tele- 
graph system  between  Los  Angeles  and  Kansas  City,  the 
officials  of  the  Federal  Telegraph  Company  are  now  prepar- 
ing to  extend  operations  to  Chicago. 

SAN  LEANDRO,  CAL.— After  much  opposition,  the  Board 
of  Trustees  of  this  town  has  decided  that  all  electric  li.ght 
and  power  wires  supported  by  poles  within  the  town  limits 
must  come  down  and  be  installed  underground  within  90  days. 
To  this  effect  the  city  clerk  was  instructed  to  communicate 
with  the  Pacific  Telephone  &  Tele.graph  Company,  Postal  Tel- 
egraph Company  and  the  Pacific  Gas  &.  Electric  Company 
advising  them  of  the  action  of  the  board  and  requesting  that 
the  work   be  completed   within  90  days. 

PAS.\nENA,  CAL.— According  to  the  officials  of  Pasadena 
and  Los  Angeles  Home  Telephone  Company,  there  is  appar- 
ently no  relief  in  sight  for  those  who  have  made  application 
for  telephones  in  this  city.  It  is  alleged  that  the  unwilling- 
ness to  install  more  telephones  in  the  city  is  caused  by  the 
Inability  to  secure  a  satisfactory  franchise,  and  that  the 
company  will  not  put  in  the  necessary  thirty  or  forty  thous- 
and dollars'  worth  of  poles  and  equiiiment  without  being  safe- 
guarded by  a  franchise.  It  is  stated  that  over  300  applica- 
tions for  phones  are  being  held  uii.  The  Inter-city  Commis- 
sion is  wrestlin.g  with  the  problem  of  obtaining  a  single  cen- 
tralized telephone  system  for  Pasadena,  South  Pasadena  and 
Alhambra. 

SAN  FRANCISCO,  CAL.— liefore  the  public  utilities 
committee  of  the  Supervisors  at  their  recent  meeting,  a  com- 
mittee representing  tlie  Los  Angeles  stockholders  of  the 
Home  Telephone  Company,  appeared  in  behalf  of  the  proposal 
to  transfer  the  property  and  holdings  of  the  company  in  San 
Francisco  to  the  Pacific  Telephone  &  Telegraph  Company, 
.lames  Slosson  was  the  first  spokesman  for  the  Los  Angeles 
capitalists,  and  told  the  committee  that  for  two  years  the 
Home  Telephone  Company  has  not  received  any  returns 
whatever  from  its  eight  to  nine  million  dollars'  investment. 
The  people  of  San  Francisco  did  not  seem  to  want  two  sys- 
tems, and  if  a  dual  system  was  not  desired  the  Los  Angeles 
stockholders  should  not  be  required  any  longer  to  put  up 
money  to  cover  losses.  He  therefore  requested  that  early 
attention  be  given  the  proposed  ordinance  permitting  the 
Home  company  to  surrender  its  charter  and  dispose  of  its 
physical  properties  to  the  Pacific  Telephone  &  Telegraph 
Company.  Mayor  Rolph  replied  to  the  Los  Angeles  .-epresent- 
ativos  that  the  consummation  of  the  plan  of  transfer  would 
not  have  the  clear  sailing  they  ai)|)eared  to  anticipate.  Chair- 
man Vogelsang  told  the  visitin.g  committee  that  after  all  the 
points  raised  by  the  mayor  had  been  .given  due  consideration 
the   utilities   committee  would   make   its  recommendation. 
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Aluminum   Company  of  America 

American  Bridge  Company 

Benjamin    Electric    Manufacturing    Company 

Blal(e  Signal  &  Manufacturing  Company 

Bonestell    &   Company 13 

Bridgeport   Brass   Company 4 

Brill  Company,  The  J.  G 4 

Brilliant    Electric    Company 

BrookB-Follls  ElecU-lc  Corporation 

Buckeye  Electric  Company,  The 

Century  Electric  Company 15 

Colonial  Electric  Company 

Colonial  Electrical  Agency  Company 

Crocker-Wheeler  Company   8 

Cutlcr-llanimer  Mtg.  Co. 

D.  &  W.  Fuse  Company 

Dearborn   Drug   &   Chemical   Works 13 

Duncan   Electric  Manufacturing  Company    

EconoD'y    Electric    Company 

Electric  Storage  Battery  Company 

Electrical  Engineers'  Equipment  Company 2 

Farnsworth  Electrical  Works   

Farrar  &  Company,  J.  C 

Fort  Wayne  Electric   Works 

Fostorla  Incandescent  Lamp  Co 

General  Electric  Company 14 

Gould  Storage  Battery  Company 8 

Hablrshaw    Wire    Company 2 

Hammel   Oil   Burner   Company 

Hemingray   Glass   Company l.S 

Hitchcock  Military  Academy 5 

Holophane  Company 

Home  Telephone   Company 

H  iighes  &  Company,  E.  C I  ^ 


PROMPT 
SHIPMENTS 

are  a  part  of  our  system. 

We  recently  shipped  a  400  kw.,  100  r.p.ni..  2S0\'. 
Generator  to  Swift  &  Co.,  Chicago,  in  FOUR 
WEEKS   from   receipt  of  order. 

VVc  recently  shipped  a  1200  kw.,  11000/600  V.. 
synchronous  motor  generator  set  to  the  British 
Columbia  Railway  Co.,  Vancouver,  B.  C.  in 
SIX    WEEKS  from  receipt  of  order. 

We  are  in  a  position  to  repeat  these  performances. 

Motors  and  transformers  are  carried  in  stock  at 
San  Francisco,  Seattle  and  Los  Angeles  ready 
for  immediate  shipment. 

CROCKER-WHEELER   CO. 

Ampere,  N.  J.,  Birmingham,  Boston,  Chicago, 
Cleveland,  Denver,  Detroit,  Newark,  New  Haven, 
New  York,  Philadelphia,  Pittsburg,  Syracuse, 
San    Francisco,    First    National    Bank    Building. 


Hunt,  Mirk   &  Company 

Indiana  Rubber  &  Insulated  Wire  Co 16 

Johns-Manville   Co.,   H.   W 5 

Kellogg  Switchboard  &  Supply  Co 

Kelman   Electric    &    Manufacturing   Co 

Klein   &  Sons,   Mathlas 2 

Leahy  Manufacturing  Co 

Locke  Insulator  Manufacturing  Co 4 

McGlauflin  Manufacturing  Co. 

Moore  &  Co.,  Engineers,  Chas.  C 3 

Multiple  Arcli  Hydraulic  Construction  Company,  Ltd. 15 

National    Metal    Molding   Company 16 

New  York  Insulated   Wire  Company 

Ohio  Brass  Company 

Okonite  Company    I6 

Pacific  Gas  &  Electric  Company 13 

Pelton  Water  Wheel  Company 13 

Pierson,  Roeding  &  Company 4 

Pittsburg  Piping  &  Equipment  Company 16 

Portland  Wood  Pipe  Company 2 

Safety  Insulated  Wire  and  Cable  Co 

Schaw-Batcher  Company  Pipe  Works,  The   

Southern  Pacific  Company 16 

Sprague  Electric  Works ?, 

Standard   Electrical   Manufacturing  Company 

Standard  Underground  Cable  Company 16 

Technical  Book  Shop 15 

Tracy  Engineering  Company 

Thomas  &  Company,  R 

Western   Electric   Company 5 

Westinghouse    Machine    Company 

Westinghouse  Electric  &  Manufacturing  Co 6 

Weston  Electrical  Instrument  Company 3 

Wilbur,  G.  A S 


Buy  a   Working  Battery 
Not  a  Promising  One 

Gould  Storage  Battery  installations 
have  been  tried  and  proved  to  have 

LOW  FIRST  COST 
LONG  LIFE 
HIGH  CAPACITY 
HIGH  EFFICIENCY 


These  are  demonstrated  facts 
hopeful  claims 


not 


Every  central  station  manager  should  be 
interested  in  our  means  for  regulating 
and  increasing  the  present  load  with 
Gould  Batteries. 

Gould  Storage  Battery  Co. 

PACIFIC  COAST  OFFICE 
RIALTO  BUILDING  -  SAN  FRANCISCO 

offices:  new  york  -  Chicago  -  boston 
factory:  depew.  n.  y. 
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Capped    Sierras." 


THE  PACIFIC  LIGHT  AND  POWER  SYSTEM 


BV   ROniCRT   SIBLEY. 


jUTN  LY  those  who  have 
scaled  the  lofty  summits 
of  the  snow-capped  Sier- 
ras, seen  the  massive  bar- 
riers of  rock  crowned 
with  wind-worn  timber, 
and  noted  the  tantalizinj:;^ 
rays  of  the  early  mornini,' 
sun  sifting  through  the 
rocky  pinnacles  and  cast- 
ing the  deep,  clear  con- 
trasts in  the  canyons  be- 
low, can  realize  what  ex- 
quisite   beauty    reallv    is. 

••Soaled  the  Lofty  Summits."  yet  it  is  not  for  the' pur- 
pose of  picture  beauty  that  this  article  is  written,  hut 
rather  to  set  forth  the  wonderful  power's  latent  in  Na- 
ture's bountiful  waterfalls  which  suggest  a  beauty  al- 
most beyond  a  description  in  words.  This  beaut}-  is 
not  that  of  a  picture  formed  for  the  admiring  eye,  but 
rather  a  beauty  realized  from  a  consideration  of  Nature 
and  her  e\ident  endeavors  to  relieve  mankind  from  his 
crushing  burdens,  a  beauty  which  not  only  delights  the 
eye  but  touches  the  heart  when  we  contemplate  Na- 
ture's bountiful  provision  for  man.  Our  theme,  then, 
is  the  waterfall 


A  score  of  years  have  not  yet  passed  since  Baldwin 
and  Burt  constructed  the  longest  distance  transmission 
line  in  the  world,  conveying  electricity  from  San  An- 
tonio Canyon  in  Southern  California  to  the  city  of 
San  Bernardino,  distant  to  the  east  some  twenty  miles. 
What  awe  and  wonder  seemed  to  overcome  visitors 
to  this  plant  in  former  days.  Yet  how  few  years  have 
passed,  and  now  we  find  electrical  energy  transmitted 
distances  running  into  the  hundreds  of  miles,  and  volt- 
ages in  the  hundreds  of  thousands.  Even  now  that 
little  power  plant,  but  a  few-  years  ago  one  of  the  won- 
ders of  the  world,  has  been  so  far  outstripped  in  the 
advance  of  the  art  that,  like  Goldsmith's  "Deserted  \'il- 
lage,'  it  stands  silently  alone  in  the  canyon  where 
formerly  it  was  "monarch  of  all  it  surveyed."  Its 
water  wheels  lying  unshrouded  to  the  cool  night  air 
and  its  concrete  foundation-work,  robbed  of  its  former 
ornamental  covering,  are  silent  but  impressive  monu- 
ments of  the  almost  inconceivable  advance  of  modern 
achievements  in  the  engineering  art. 

It  seems  but  fitting  now,  in  the  beginning  of  the 
twentieth  year  since  the  advent  of  the  original  instal- 
lation in  San  Antonio  Canyon  that  we  should  in  ,a 
measure  detail  the  accomplishments  of  one  of  the 
typical  power  installations  of  the  West,  the  reason  for 
this  gigantic  development  and  its  market. 
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PACIFIC  LIGHT  &  POWER  CORPORATION. 

HOSE  gazing  down  Main 
street  at  Los  Angeles  dur- 
ing certain  hours  of  the 
day  and  seeing  one  solid 
mile  of  congested  traffic, 
realize  in  a  small  measure 
where  and  how  such  won- 
drous powers  are  utilized, 
and  when  we  know  that 
this  has  grown  into  its 
]ircsent  large  proportions 
in  a  short  decade,  we  hesi- 
tate to  prophesy  what  the 
demand  for  this  power 
may  be  in  tlie  decade 
ahead. 

Again      we      wander 


street  railway  connecting  the  cities  of  Ontario,  Clare- 
mont  and  Pomona.  These  cities  are  situated  in  the 
heart  of  the  citrus  belt.  They  are  growing  rapidly  ami 
their  civic  pride  is  of  high  order. 

.\  total  of  3505  arc  lights  are  supplied  for  streets, 
3203  of  which  are  in  Los  .Angeles,  275  in  San  Bernar- 
dino and  27  in  Huntington  Park.  A  number  of  towns 
and  cities  are  supplied  with  incandescent  lamps.  In 
fact  a  total  of  2811  lamps  are  distributed  as  follows: 
726  50-watt,  6-6  ampere,  series  lamps  serve  Hollywood, 
544  South  Pasadena  and  346  .Alhambra.  At  Alham- 
bra  there  are  also  150  forty-watt  Mazda  lam])s,  while 
50  series  carbon  lamps  are  to  be  found  at  Covina ; 
1095  100-watt,  1 10-voIt  multiple  lamps  assist  streets 
of  Los  Angeles  in  maintaining  their  record  among 
the  best  lighted  in  America. 

.M)out  85  per  cent  of  this  power  supplies  the  world- 
famed   electric  urban  and   interurban   systems  of   Los 


Redondo    Pumping    Plant 


\ngeles  and  of  Southern  California;  11,000  consumers 

through    the    manufactur-  get  their  electrical  power  supply  from  the  gigantic  nct- 

ing  district  of  greater  Los  work  owned  by  the  Pacific  Light  &  Power  Corporation. 

•\ngeles   and   see   its   rapid   upbuilding  and   the   con-  A  world  of  industries  are  grinding  out  their  sup- 

stantlv  increasing  cry  for  more  power,  once  again  we,  plies  for  the  growing  communities  in  Southern  Califor- 
hesitate  to  answer  the  question 
lo    where    available    power 


as 


Borel    Canal   Intake. 


will  come  from  to  satisfy  the 
demands  of  the  future.  I'.ut  il 
is  not  until  we  pass  up  and 
down  through  the  fertile  orange 
groves,  across  the  productive 
fields  of  produce  and  then  again 
look  upon  the  thousands  and 
thousands  of  acres  of  and 
lands,  that  we  can  form  a  small 
conception  of  what  the  future 
demand  for  power  will  be  in  the 
electrically  operated  irrigation 
systems  for  such  vast  empires  of  latent  possibdities. 

The  properties  of  the  Pacific  Light  &  Power  Com- 
pany comprise  seven  water  power  and  three  steam 
electric  generating  stations, 

The  total  hydroelectric  output  for  the  year  1911 
was  68,744,691  kilowatt  hours,  47,826,062  kw.  hrs. 
being  generated  at  Borel,  9,921,400  at  Mentone,  12,- 
V7  578  at  Azusa,  4,299,440  at  Sierra,  353,803  at  High- 
gro've  and  728,714  at  Pedley.  The  steam  generation 
was  even  more  remarkable  and  indicates  the  need 
for  greater  hydroelectric  development,  the  total  durmg 
the  Vear  being  139,462,369  kilowatt  hours,  126,377,089 
kilowatt  hours  being  generated  at  Redondo,  11,272,703 
at  Central  Avenue  Station,  and  1,644,257  at  the  Third 
Street  Station.  The  Oil  Wells  Station  produced  168,- 
320  since  this  plant  was  connected  to  the  s^^stem,  Sep- 
tember 20,  1911. 

Trunk  power  lines  of  the  company  comprise  4.%-) 
miles,  127  of  which  are  double  circuits  of  three-phase 
installations  and  operate  under  60.000  volts,  while  the 
remaining  206  miles  are  also  double  circuits  and  three- 
phase  installations  but  operate  at  15.000  volts.  In  addi- 
tion to  the  trunk  lines  there  are  291  miles  of  distnl>- 
uting  lines  which  make  a  net-work  of  the  cities  of 
•Sourhern  California.  Distribution  is  carried  on  at  2400  gantic  pro. 
volts.  ^    ,    '       ';     portions. 

The  company  operates   15   miles  of  single  track     Perhaps 


nia.     These  industries  are  im- 
pelled  by   electrically    sup])licd 
power  from  the  Pacific  Light  & 
Power  Corporation.  Ninety  sep- 
arate commercial   products  are 
being  electrically  energized 
from  this  source.     .Amusement 
parks,  breweries,  can  factories, 
chemical    plants,    electric    rail- 
ways, electric  automobiles,  laun- 
dries, macaroni  factories,  mines 
and  four  score  otheiiL  industries 
feel  its  influence. 
The  installed  capacity  of  the 
hydroelectric  plants  of  the  Pacific  Light  &  Power  Cor- 
poration  totals   14,415   k.v.a,  of  this  enormous  total, 
10,000  is  installed  at  the  Borel  plant,  600  at  Riverside, 
1500  at  -Azusa,  600  at  Sierra,  1500  at  Mentone,  1.50  at 
Highgrove  and  65   at    Stone    Castle.     The    installed 
capacity  of  the  steam  plants  on  the  other  hand  totals 
56,250  k.v.a.,of  which  45,000  is  at  Redondo,  2550at Third 
Street  Station,  8550  at  the  Central  .Avenue  plant  and 
1.^0  at  the  Oil  Wells.    Thus  there  is  installed  in  both 
hydroelectric  and  steam  power  plants  a  total  of  70,665 
k.v.a. 

Speaking    in     common     parlance    this    enormous 
generation 


of  energy 
amounts 
to  95,000 
e  lectrical 
horsepow- 
er. Such 
totals  give 
but  a  faint 
concep- 
tion of 
their  gi- 


Snow   Enroute   to   Kern   River. 
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General    Lay-out    of    Pacific    IJRht  and    Power    Transmission    Lines. 


the  layman  can  conceive  a  clearer  idea  of  this  per- 
formance when  we  say  that  a  string  of  horses,  six 
abreast  and  thirty  miles  long,  working  eternally  could 
scarcely  drive  the  powers  supplied  from  such  a  source. 

Nine  cities  and  towns  are  suppHed  with  electric 
energy.  These  cities  have  an  aggregate  population  ot 
over  400,000  and  comprise  the  following  municipalities  : 
T.os  Angeles,  San  Bernardino,  South  Pasadena,  Corona. 
Covina,  Glendale.  Alhambra,  Azusa  and  Tropico. 

It  is  interesting  to  follow  the  details  of  this  re- 
markable system  and  to  see  its  interconnections  from 


the  Borel  plant  six  score  miles  on  the  north  to  the  dis- 
tributing network  interlinking  the  prosperous  cities 
of  Southern  California. 

The  double  pole  line  of  the  Pacific  Light  &  Power 
Corporation  with  its  cleared  right-of-way  extendmg 
from  the  Borel  station  scores  of  miles  to  the  south  into 
Los  Angeles  presents  a  neat  and  trim  appearance  as  it 
winds  its  wav  over  the  rolling  foothills.  This  double 
form  of  installation  assures  continuous  service  at  all 
times  in  the  operation  of  the  transmission  line. 

Again,  from  the  point  at  which  the  high  tension 
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lines  lea\e  the  Redondo  station,  with  their  cluster  of 
aluininiini  electrolytic  lightning  arrester  cells,  to  the 
intensified  net-work  at  the  Third  Street  station,  the 
installation  work  involved  in  stringing  the  wires  has 
interesting  features. 

Here  and  there  may  be  noted  the  systematic  man- 
ner in  which  the  wires  stretched  in  a  vertical  jilane 
are  dead  ended,  and  then  quickly  the  scene  changes 
and  they  take  a  horizontal  swing  for  the  remaining  dis- 
tance. The  Dominguez  substation,  eleven  miles  front 
Redondo,  presents  an  example  of  this  phase  of  distri- 
bution design.  Again,  when  the  wires,  winding  their 
way  overhead  suddenly  disappear  vertically  into  a 
15.000-volt  underground  cable,  the  layman  is  puzzled 
and  perplexed  b\-  the  manner  of  its  accomi)Iishment. 
The  Big  Creek  Plant. 

The  striking  feature  of  the  foregoing  compilation 
of  data  is  that  which  shows  the  great  prei)onderance  of 
steam  power  generation  compared  to  the  hydroelectric 
output  of  the  Pacific  I-ight  and  Power  Corporation. 
Let  us  for  a  moment  examine  the  comparative  costs  of 
the  two  as  taken  from  the  books  of  the  corporation  for 
the  eleven  months  ending  November  30.  IQH.  The 
cost  per  1000  kw.  at  the  Redondo  steam  plant  was  $3.72 
for  production  and  $0.28  for  maintenance,  making  a 
total  of  $4.00,  while,  on  the  other  hand,  their  hydro- 
electric generation  amounted  to  only  $0.33  for  produc- 
tion and  $0.58  for  maintenance,  thus  making  a  total  of 
but  $0.91. 

It  is  seen  at  a  glance  that  the  production  and  main- 
tenance costs  of  the  steam  plant  on  the  basis  above  set 
forth  were  over  four  times  as  large  as  the  cost  of  gen- 
eration by  the  hydroelectric  plant.  It  is  well  to  note, 
too,  that  the  Redondo  steam  plant  was  only  recently 
completed  and  may  be  considered  a  thoroughly  modern 
and  efficient  plant  in  every  respect.  It  burns  oil  fuel, 
which,  on  the  Pacific  Coast,  is  much  cheaper  than  coal. 
Of  course  the  hydroelectric  plant,  usually  being  some 
distance  from  the  market,  recpiires  added  transmission 
cost.  In  the  case  of  the  Borel  plant  this  amounted  to 
only  37  cents  per  1000  kw.  and  the  average  of  all  trans- 
mission expense  of  the  Pacific  Light  and  Power  Cor- 
poration for  the  eleven  months  period  was  30  cents  per 
thousand  kw. 

It  is  to  save  this  enormous  operating  expense — in 
a  word,  to  meet  a  market  within  itself — that  the  cor- 
poration is  now  constructing  its  present  extensive  hy- 
droelectric development — a  development  which  will  at 
once  place  it  among  the  foremost  hydroelectric  enter- 
prises in  the  world. 

Some  sixty  miles  to  the  east  of  Fresno.  California, 
are  found  the  waters  of  Big  Creek,  which  drain  from 
the  high  Sierras  with  their  eternally  snow-capped  pin- 
nacles. The  waters  of  Big  Creek  and  Pitman  Creek,  a 
tributary,  are  being  diverted  into  reservoirs  of  102.139 
acre  feet  capacity  which  require  three  dams  of  160  ft.. 
90  ft.  and  75  ft.  height.  This  water  will  be  utilized  first 
in  plant  No.  1,  which  is  being  installed  at  the  foot  of 
KerckhofF  Dome,  with  static  head  of  2.100  ft.  and 
and  installed  capacity  of  60.000  kilowatts.  After  pass- 
ing plant  No.  1  the  water  is  a.gain  being  used  in  plant 
No.  2,  on  Big  Creek,  about  four  and  one-half  miles 
below  KerckhofF  Dome.  The  static  head  at  this  plant 
is  1.900  ft.  and  the  complete  installed  capacity  will  be 
60,000  kilowatts.  .Additional  water  is  added  to  that 
passing  through  plant  No.  1  by  diverting  some  of  the 


water  which  rises  in  Pitman  Creek  below  the  diverting 
canal  in  the  big  resorvoir.  This  compensates  for  the 
difference  in  effective  head  between  plant  No.  1  and 
plant  No.  2.  Some  conception  of  the  storage  in  these 
reservoirs  may  be  obtained  from  the  fact  that  with  the 
ultimate  reservoirs  full  and  discharging  water  at  the 
rate  of  300  second  feet  and  with  no  water  flowing  into 
them  from  any  source  it  would  require  a  period  of  170 
days  to  empty  the  reservoirs. 

These  two  modern  twin  giants,  which  are  being 
constructed  with  sufficient  capacity,  as  noted  above,  to 
force  into  the  city  of  Los  .\ngeles,  275  miles  to  the 
south,  120,000  kilowatts  of  energy,  certainly  constitute 
one  of  the  most  interesting  hydroelectric  developments 
in  the  world.  Let  us  then  go  a  little  more  fully  into 
the  details  of  the  proposed  construction. 

Beginning  at  the  waters  of  Big  Creek  where  the 
diversion  works  for  plant  No.  1  are  being  located,  we 
find  that  the  specifications  call  for  the  most  substan- 
tial concrete  dams  known  to  engineering  science.  These 
dams  are  being  built  on  solid  rock  bottom  and  side- 
walls.  The  huge  rock  dome  known  as  Mt.  KerckhofF 
is  being  tunneled  and  the  solid  rock  walls  lined  with 
concrete.  The  water  from  the  diversion  works  are  to 
enter  immediately  into  this  tunnel  and  upon  coming  out 
ti^  the  forebay  are  to  be  taken  by  means  of  five  steel 
pipes  almost  precipitously  downward  some  2100  feet 
vertical  into  the  power  house  No.  1  below.  The  five 
units  here  to  be  installed,  which  have  a  capaciity  of 
11,000  kilovolts  amperes  each,  together  with  like  units 
ai  plant  No.  2,  are  to  be  of  the  hi.ghest  efficiency, 
as  to  deliver  120.000  kilowatts  in  Los  Angeles. 

The  water  wheels  are  to  be  of  the  tangential  tyjie 
and  directly  attached  to  the  generating  unit.s  just  re- 
ferred to.  The  power  house  inclosing  ithese  giant 
mechanisms  is  being  built  of  steel  structure,  fire-proof 
throughout,  all  walls  being  of  concrete  filling  Each 
power  plant  is  being  equipped  with  a  50-ton  traveling 
crane  in  order  to  handle  the  most  massive  of  the 
machinery. 

A  jump  of  1900  feet  will  be  made  by  the  waters 
in  this  journey,  .\fter  the  waters  have  entered  the 
settling  basin  just  referred  to  they  will  then  be  taken 
thrrjugh  a  tunnel  3^/2  miles  long,  cement  lined  through- 
out. Upon  emerging  from  this  tunnel  once  again  they 
will  continue  in  their  precipitous  journey  to  jKiwcr 
plant  No.  2.  As  the  entire  canal  work  is  being  built 
through  solid  rock  tunnels,  concrete  lined,  it  is  thought 
that  no  maintenance  charge  will  ever  have  to  be  made 
for  this  part  of  the  structure. 

The  Big  Creek  power  plant  sites  are  located  some 
60  miles  to  the  east  of  Fresno.  California.  .A  railroad 
is  now  being  built  50  miles  to  the  eastward  with  the 
proi)osed  terminus  immediately  at  this  power  plant. 
This  assures  simplicity  in  transportation  of  the 
heavy  machinery  necessary  for  this  gigantic  installa- 
tion. 

The  275  miles  of  transmission  line  will  consist  of 
a  double  set  of  steel  towers,  each  tower  supporting  six 
wires.  At  each  40  or  50  mile  interval  along  the  line, 
lightning  protective  apparatus,  together  with  com- 
plete cross-over  switches  will  be  installed.  Thus  will 
be  presented  to  the  engineering  world  one  of  the  most 
pliable  transmission  systems  ever  built.  The  cur- 
rent will  be  transmitted  at  110,000  volts  and  the  fre- 
quency will  be  50  cycles. 
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(1)   Intake   of   Big   Creek    rr..j'''t       u)    i  mb   Perpetual  Snows    In    the    High    Sierras.       (3)   Typical    Scene    In 
Big    Creek    Drainage.      (4)   Constructing   Roads   to   Big  Creek. 


W  ilci    I. ikes.  Head  Waters  of  Big  Creek. 


(1)    Gathering    Kngineerin.er    Pafa    Xoar    TCorckl;.'fi"    norm-,  .      „  . 

(3)    11.000    ft.   Above   the   Sea.      (4)    A    Portion   ot    li.t:   Proposed  Gigantic   Reservoir. 
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THE  BOREL  PLANT. 


-Am 


The    Borel    Canal. 


"**ii=<**" 


1 1 1'".    ach  cut    of   the    oil    in- 
dustry in  California  made 
many   enofineers   skejUical 
as  to  the   future  of  lontj- 
distance    hydroelectric 
transmission    plants,    ^'et 
in  spite  of  the  fact  tliat  the 
annual   output   of  Califor- 
nia oils  now  sums  the  un- 
believable total  of  73,000,- 
000    barrels,    the    faith    in 
the  hydroelectric  installa- 
tions of  California  is  today 
more  firm  and  unshakaljle 
than  ever. 
I'rom   the   station   of   Caliente.   on   the   main   line 
cf   the   Southern    Pacific    Railroad,   tlic   \isitor   is   met 
vvith   powerful   autoniol)iles   and   conveyed   over   steep 
grades  neatly  trimmed  to  perfect  evenness.     After  en- 
joying   some    thirty    miles    of    unsurpassed    mountain 
scenery,  he  arrives  at  the  summit  of  the  crest,  from 
which  he  is  enabled  to  see,  in  the  beautiful  valley  be- 
low,  the   Kern    River  and 
the    canal    for    the    Borel 
plant  of  the  Pacific  Light 
&  Power  Company. 

Drawing  still  nearer  he 
is  pleasantly  surprised  at 
the  even  surface  with 
which  the  artificial  water- 
way conveys  its  burden. 
I'pnn  arriving  at  its  brink 
the  exquisite  workman- 
ship v.'ith  which  it  has 
been  finished  is  noted.  The 
entire  surface  of  the  canal 

is  of  concrete  grouting,  4  inches  thick,  composed  of 
one  part  Portland  cement,  two  and  one-half  parts  sand, 
and  five  i)arts  of  gravel.  This  grouting  is  evenly 
faced  with  a  plaster  coating  composed  of  one  par! 
r^ortland  cement  and  two  parts  of  fine  sand,  which 
makes  a  neat  workman-like  finish.  The  conduit  is  so 
large  that  two  automobiles  may  pass  abreast  in  its 
bottom,  and  the  extreme  width  across  the  top  spans 
some  fifty  feet. 

Careful  water  records  are  continually  being 
turned  off  by  the  automatic  registering  devices  near 
the  intake  and  lower  end  of  the  canal.  These  devices 
show  the  rise  and  fall  of  the  waters  of  the  river  during 
the  different  hours  of  the  day.  A  remarkable  feature 
is  that  throughout  the  eleven  and  one-half  miles  of 
conduit,  seepage  and  evaporation  cause  the  loss  of 
only  three  to  four  second  feet  of  water.  From  care- 
fully compiled  government'  data  the  carrying  capacity 
of  a  water-wa}'  of  these  proportions,  practically 
diminishes  by  this  amount  due  to  evaporation  alone. 
In  fact  as  one  goes  from  one  end  of  the  canal  to  the 
other,  the  exceedingly  tight-fitting  parts  seem  to  be 
one  of  the  most  striking  features. 

Painstaking  care  has  brought  about  this  condi- 
tion. During  the  low  water  period  of  each  year  the 
wooden  flume  work  is  carefully  overhauled  by  calking 
the  seams  between  the  I)oards   with  oakum,  and  bv 


pouring  hot  oil  u])on  the  oakum  after  this  painstaking 
work  is  done.  .A  casual  glance  at  the  illustration  will 
show  the  manner  of  accom])lishing  this  by  boats. 
Canal  walkers  are  daily  kei^t  patrolling  the  brink  of  the 
waterway,  and,  at  a  number  of  jKiints  along  the  line, 
iron  pipes  with  i)crforations  in  their  sides  have  been 
sunk  through  the  berni  of  the  canal  in  order  to  deter- 
mine whether  any  stray  seepage  is  taking  place. 
The  illustration  shows  one  of  the  canal  walkers  col- 
lecting his  daily  data  along  the  brink  of  this  conduit. 

The  most  striking  feature  of  the  artificial  water- 
way is  the  trestle  one-third  of  a  mile  long  spanning 
the  Kern  River.  The  substantial  concrete  piers  show 
al  a  glance  the  permanency  of  the  workmanshi]).  and 
the  perfectly  dry  sujjports  show  the  non-lcakable  com- 
pactness of  the  Hume  itself.  The  canal  conveys  600 
second  feet,  or  in  the  parlance  of  the  days  of  '49,  it 
carries  30,000  miners'  inches  of  water. 

I'pon  walking  through  one  of  the  flumes  a  full 
grown  man,  like  the  pigmies  in  Cullivcr's  Travels,  is 
overcome  by  his  comparative  insignificance.  The  con- 
crete-lined tunnels  encountered  along  the  line  afTord 
a  pleasant  variation  in  the  design  of  workmanship 
and  give  added  pleasure  as  one  stoops  to  observe  the 

evenness  through  and 
through  to  daylight  on  the 
other  side. 

The  Com])any,  ever  anx- 
ious to  im])rovc  this  water- 
way,   has   just    completed 
a   cut    thnnigh    solid   rock 
some    forty    feet    deep    at 
the  highest  point,  in  order 
to    secure    permanency  in 
the  future  by  (Uving  awa>' 
with         certain      unstable 
flume  work  previouslv  en- 
countered. 
The  intake  at   Kernvillc,  some  two   miles  above 
the  forking  of  the  river,  is  interesting.    The  settling 
basin  at  the  entrance,  200  feet  in  width,  assures  that 
through  the  headgate  one-Iialf  mile  below,  clear  water 
alone   will   pass.    The  carefully  constructed   spillways 
along  the  line,  together  with  the  final  settling  arrange- 
ments at  the  forebay  ])ut  the  finishing  touch  in  secur- 
ing the  cleanest,  purest  water    for    the    busy    wheels 
below.     When  one  is  perched  upon  the  forebay,  some 
250  feet  above  the  power 
house,     he     discovers     a 
pleasing    sight   as    he    fol- 
lows    with     his     eye     the 
five  securely-fastened  pen- 
stock pipes   in   their  drop 
to  the  power  house  below. 
The     comfortable     and 
picturesque    buildings    for 
the     attendants     mav     be 
seen   in  the  distance,  and 
he  knows  that  within  the 
operating       house       team 
work    of    the    highest    de- 
gree   is    being    developed. 
In    descending    along   the 
pen-stocks,  even  the  most 


Borei   Canal    Ijcavin;;  Ttiunel. 


Hauling   Machineiy 
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The   Borel    Canal   t'lossing    Kei  n    Kiver. 


The   Borel   Installation. 
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casual  observer  would  notice  the  delicate  adjustment  oi 
the  relief  valves  which  respond  to  the  careful  govern- 
ing at  the  Redondo  power  plant  a  hundred  and  fifty 
rriiles  southward. 

Before  entering  the  power  house  the  danger 
sign  on  the  improved  lightning  arresters  in  the  house 
adjoining  the  main  power  station  warns  one  that 
60,000  volts  are  being  used  to  force  the  electrical 
energy  140  miles  to  the  southward. 

A  small  foot  bridge  spans  the  Kern  River  at 
this  point,  and  two  photographs,  one  taken  at  high 
water  and  the  other  at  low  water,  give  a  striking  (pic- 
ture of  nature's  bountiful  supply  of  this  powerful  fluid 


The  drainage  area  Ironi  which  the  Kern  river  re- 
ceives its  supply  comprises  the  grandest  and  most 
ideal  met  with  in  hydroelectric  installations  of  the 
West.  Mt.  Whitney,  towering  to  a  height  of  15,000 
ft.  stands  at  the  head  waters  of  this  picturesque  river, 
a  silent  but  impressive  sentinel  whose  duty  is  that  of 
seeing  to  it  that  an  abundance  of  melting  snows  is 
supplied  to  replenish  the  dry  areas  below  in  the 
height  of  summer  and  in  winter  to  store  away  a  boun- 
tiful portion  for  the  arid  season  of  the  year  ahead. 
A  hundred  canyons  trail  their  way  up  toward  the 
summits  of  the  high  Sierras  and  eventually  lose 
themselves  in  this  area  of  perpetual  snows.    This  hun- 


r-'liime.       (2)   The    Relief    Valves  at  Borpl.     (?,)   natbeiing  Serpage  Dntn 
Ridge  at  High   Water.      (5)    The   Foot   Ridge   at   L,o\v    Water. 


(  II    Thf   Koiit 


in  the  proper  seasons.  A  weir  stretched  across  the 
tailrace  below  the  power  house  indicates  that  care- 
ful data  are  being  continually  collected  for  the 
operators'  use. 

Within  the  main  station  powerful  Pelton-Francis 
water  wheels,  showing  by  actual  test  the  remarkable 
efficiency  of  85^  per  cent,  give  a  faint  conception  of 
the  conservation  of  water  energy  being  developed  in 
the  plant.  The  switchboard  with  its  complete  mod- 
ern apparatus  shows  painted  upon  it  the  complete 
wiring  system,  thus  assuring  safe  operation  even  at 
the  most  critical  and  exciting  moments. 

The  esprit  decorps  developed  at  this  station  is 
perhaps  the  most  remarkable  of  any  in  the  state.  The 
young  ambitious  attendants,  bedecked  in  their  neatly 
lettered  caps  and  sweaters,  show  at  a  glance  that  the 
"B"  indicates  to  them  not  merely  "Borel,"  but  every- 
thing that  is  best  in  industry  and  attentive  care. 


dred-hcaded  monster  assures  to  the  Borel  Plant  an 
even  and  continuous  supply  of  water  at  all  seasons 
of  the  year. 

The  present  remarkably  high  efficiency  obtained 
from  the  Pelton-I-'rancis  water  wheel  installation  in 
the  tlorel  plant  above  alluded  to  was  not  obtained 
without  much  study  and  careful  design.  The  company 
formerly  had  five  Girard  turbines  but  now  after  many 
careful  tests,  it  is  found  that  a  great  saving  in  power 
generation  can  be  made  by  more  modern  ideas,  con- 
sequently the  plant  is  being  overhauled  and  there  is 
being  installed  four  additional  units  similar  to  the  2860 
kilowatt  Pelton-Francis  turbine  now  in  operation  at 
Borel. 

These  five  water  wheel  units  are  being  set  on  con- 
crete foundations  laid  on  bed  rock  which  is  uncovered 
about  15  ft.  below  the  surface.  The  wheels  discharge 
the  waste  water  into  a  draft  tube  which  conveys  its 
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(1)   The    Borel    Klume    and    a    Human    Being.      (2)   View,    of    Power    Plant    from    Forebay.      (3)   The    Rocky 
School  House  Cut.     (4)   Reinforced  Concrete  Bridge   over  Borel  Canal.     (5)   Head  Work.s  on  Kern  River. 
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(1)    Electrolytic  Lightning  Protectors.      (2)   Generating   t'nits     at      Borei.        i  .1 1    Kecuruing     Uic     Water     L-ul;: 
(1)     The  Efficient  Pelton-Francis  li-staliation.     (5)     The  Switchboard  at  Borel. 
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burden  to  the  river  below.  lluis  is  every  available 
source  of  energy  made  use  of  before  the  waters  finally 
continue  on  their  journey  down  the  Kern  River. 

I"'ive  generators  direct  connected  witii  each  of  the 
water  wheel  units  are  installed  in  the  jjower  house  ami 
occupy  one  side  of  the  building  from  end  to  end.  as 
shown  in  the  illustration.  Each  machine  is  a  2000  kw. 
revolving  field,  three-phase,  50  cycle,  2200  volt,  Ikil- 
lock  generator  and  operates  at  230  revolutions  per  min- 
ute. The  fields  of  these  generators  are  excited  by 
direct  current  from  two  150  kw.,  multipolar,  125  volt 
Westinghouse  generators  which  revolve  at  550  revolu- 
tions per  minute.  These  are  driven  independently  of 
the  main  generators  by  two  30-inch  X'ictor  water 
wheels  and  thus  is  assured  a  constant  supply  of  field 
excitation  in  case  of  an  emergency.  The  governors 
used  are  of  the  Lombard  type,  five  for  the  main  and 
two  for  the  exciter  units.  Those  in  the  former  case 
are  known  as  type  B  and  in  the  latter,  type  V. 

The  transformer  room  in  which  the  bus  gallery  is 
located  is  built  on  the  side  of  the  main  building  away 
from  the  river.  Here  we  find  fifteen  750  kw.  oil  insu- 
lated, water  cooled,  step-up,  General  i-^lectric  trans- 
formers which  operate  for  50  cycle,  2200  to  60,000  volt 
current.  The  six  panel  switchboard  on  one  side  of  the 
power  house  in  a  recessed  raised  gallery  is  equipped 
with  one  15,000  volt,  and  13-60.(K)0  volt  air  controlled, 
oil  switches — all  of  the  Kelman  design. 

As  an  instance  of  the  many  modern  conveniences 
installed  at  liorel  may  be  cited  the  ice  ])lant  here  found 
which  has  a  capacity  of  from  1000  to  1500  pounds  of 
ice  per  day.  This  is  installed  in  the  basement  of  the 
power  house  and  consists  of  one  upright  J/-ton 
capacity  ammonia  compressor  manufactured  by  the 
Risdon  Iron  Works.  It  is  driven  by  a  5  h.p.  type  C 
induction  motor. 

The  power  house  building  is  a  substantial  struc- 
ture and  consists  of  concrete  on  a  concrete  foundation 
with  steel  trusses  and  corrugated  iron  roof.  The  ex- 
terior dimensions  of  the  power  house  are  64  ft.  x  168.5 
ft.  The  altitude  above  the  sea  at  the  power  house  is 
2423  ft.,  while  that  of  the  forebay  or  reservoir  is  2656 
ft.  Current  is  generated  at  2200  volts  and  then  stepped 
up  to  60,000  at  which  voltage  it  is  transmitted  into 
Los  Angeles. 

Canals. 

For  the  first  eight  miles  the  water  is  conveyed  by 
means  of  a  canal  29  ft.  across  the  bottom,  49  ft.  at  the 
top  and  9  ft.  deep,  thus  making  a  side  slope  lyi  to  1. 
The  embankment  is  10  ft.  deep  with  the  same  side 
slope  except  in  rocky  cuts  where  they  are  trimmed 
1  to  1.  The  grade  or  fall  in  the  conduit  is  1  in  5000. 
with  the  exception  of  the  last  five  miles  which  has  a 
grade  of  2  in  5000.  From  this  point  on  the  canal  is 
found  to  be  15  ft.  wide  at  the  bottom.  When  carry- 
ing 600  cu.  ft.  per  second,  the  water  is  7'/:  ft.  deep  and 
under  these  conditions  has  a  velocity  of  2'/>  ft.  per  sec- 
ond. .-\s  has  been  previously  touched  upon  the  canal  is 
lined  on  the  sides  and  bottom  throughout  its  entire 
length  with  a  cement  concrete  grouting. 

The  four  tunnels  along  the  conduit  aggregate  19P2 
ft.  in  length.  These  tunnels  are  also  lined  with  cement 
concrete,  have  interior  dimensions  of  10  ft.  in  width 
and  10  ft.  in  depth  and  are  driven  on  a  grade  of  1  ft. 
in  everv  1000. 


The  crossing  at  the  Kern  River  which,  as  stated 
above,  is  bj'  far  the  most  im|)ortant  structure  on  the 
line  is  1855  ft.,  the  trestle  1371  ft.  and  the  four  span 
bridge  484  ft.  in  length,  carrying  a  Hume  10  ft.  wide 
and  8  ft.  deep  on  a  grade  of  1  ft.  in  UXX).  The  bridge 
is  of  the  combination  type  with  trusses  18  ft.  apart  and 
29  ft.  deep  resting  on  concrete  piers  which  are  built 
on  bed  rock  15  ft.  below  the  surface  of  the  ground.  The 
top  of  the  flume  is  72  ft.  above  the  water  in  the  river. 
At  the  upper  end  of  the  crossing  there  is  a  tapering 
flume  45  ft.  long  and,  immediately  below  this,  is  a 
waste  way  for  emptying  the  canal  water  into  the  river. 
All  joints  in  the  flume  are  bevelled  to  admit  calking 
with  oakum  upon  which  hot  asphallum  is  poured.  In 
the  tlume  sides  beaded  battens  are  carefully  nailed 
below  the  joints  in  which  the  hot  asphaltum  is  poured. 


Borul  C'.inal 

The  forebay,  which  is  built  on  the  steep  mountain 
side  as  seen  in  the  illustration,  is  merely  an  enlarge- 
ment of  the  canal.  It  has  been  made  permanent  and 
substantial  by  blasting  out  the  solid  rock.  It  is  pro- 
vided with  a  sand  box,  screens,  weir  and  sluice  gates. 
The  waste  way  discharges  into  a  ravine  thence  to  the 
river  below  the  power  house.  This  can  be  seen  in  the 
general  illustration  of  the  Borel  station.  It  is  interest- 
ing to  note  that  the  time  taken  for  the  water  to  pass 
from  the  head  gates  to  the  forebay  is  6  hours,  20  min- 
utes, the  length  of  the  water  way  being  as  stated  above, 
approximately  II3/2   miles. 

The  Borel  plant  was  installed  the  latter  part  of 
1904  and  put  into  operation  December  31st  of  that 
year.  It  has  been  in  continuous  operation  ever  since, 
supplying  power  to  Los  Angeles,  in  addition  to  the 
Isabella  power  station  located  on  the  Kern  River. 


February  24,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


161 


1.      t'lianse    iritni    t  ivrriif;t<l    lo    t  inH-r^roiiini    in    lT;in>MHssioii.      .i.      The     Horrl      1 1  i^ri -'lension     'I'faii^mission      L.ine. 
3.     Change  of  Transmission  Lines  From  Vertkal   to  Horizontal     Plan.       4.      Klectrolytlc     Light    Arresters — 
Redondo.      5.      Transmission    Lines    Entering    Kern  River  Substation. 


1.     A  Typical  Orange  Grove— Southern  California.     l>.  Thee  Famous  Glenwood  H..tcl  ut  River-side.     3.     A  Secluded 

Retreat  Anio:!S  the  Orange  Groves. 
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Reciprocating    Units. 


REDONDO. 

N  a  careful  study  of  the 
picture  .shown  here- 
with, which  gives  in 
outline  the  Redondo  in- 
stallation, one  is  im- 
pressed with  its  lines  of 
beauty  and  symmetry 
in  design,  but  when  one 
observes  the  structure 
more  closely,  its  mas- 
siveness  and  stability — 
a  fitting  tribute  to  the 
industry  it  represents — 
outweigh  all  other  con- 
siderations. The  Re- 
dondo plant  today  pre- 
sents features  of  design  and  cleverness  of  operation 
that  may  well  be  emulated  by  the  central  station  fra- 
ternity at  large. 

The  three  huge  concrete  stacks  rising  125  feet  in 
elevation  above  the  boiler 
room  floor  line,  the  three 
50-inch  steel  pipes  filled 
to  the  utmost  with  cool 
sea  water  which  is  con- 
stantly being  returned 
back  into  the  sea  heated 
to  an  unbearable  tempera- 
ture, the  great  oil  tanks 
casting  a  black  silhouette 
across  the  sky  line,  im- 
press upon  us  with  no  un- 
certain emphasis  the  gi- 
gantic forces  at  work  in 
operating  the  industries 
of  a  busy,  growing  coun- 
try. 

Upon  the  roof  whence 
the  net  work  of  wires  de- 
part on  their  journey  to 
the  city,  the  apparent  con- 
trast between  the  nearby 
fragile  but  latest  improved  type  of  lightning  pro- 
tectors and  the  massive  concrete  chimneys  in  the  back- 
ground is  very  striking. 

No  detail  seems  to  have  been  overlooked  for  com- 
plete and  economic  operation.  Even  the  little  auto- 
matic measuring  box  perched  upon  the  feed-water 
reser'oir,  is  noted  as  doing  its  share  to  complete  the 
picture.  As  it  swings  back  and  forth  it  not  only  meas- 
ures but  purifies  the  entering  feed  water. 

In  descending  from  the  roof  we  note  the  long 
gallery  containing  the  switching  apparatus,  perfectly 
complete  in  its  isolation  and  secure  in  its  fire-proof 
protection.  The  operating  room  below,  with  its 
switchboards  bedecked  with  signal  lights,  impresses 
us  with  the  idea  of  ease  and  simplicity  in  operation. 

Immediately  upon  entering  the  space  set  aside 
for  the  huge  boilers,  we  encounter  the  heated  flush 
of  out-going  air.  which  is  suggestive  of  temperatures 
pictured  in  Dante's  Inferno.  But  upon  closer  inspec- 
tion, we  find  that  the  scientifically  operated  oil  burn- 
ers are  efficiently  transferring  the  latent  heat  energies 


The    Redondo   Plant. 


in  the  oil  fluid  to  the  powerful  steam-forming  drums 
above. 

Three  huge  reciprocating  steam  units,  observed 
in  entering  the  main  power  room,  are  seen  grinding 
out  with  remarkable  steam  economy  a  load  of  15,000 
kilowatts,  while  on  the  west,  their  two  smaller  but 
more  powerful  neighbors  are  spinning  out  on  their 
vertical  axes  30,000  kilowatts  of  electrical  energy. 
.'\  massive  crane  is  observed  to  travel  back  and  forth 
at  the  fancy  of  a  small  speck  in  one  corner  of  its 
frame-work.  Upon  closer  examination  the  speck  is 
seen  to  be  a  human  being,  at  first  unrecognizable  be- 
cause he  appears  so  small  in  comparison  with  the  rest 
of  the  structure. 

In  going  below  we  are  reminded  by  the  conden.s- 
ing  apparatus,  with  their  thermometers  placed  at 
proper  points  along  the  line  for  accurate  steam  econ- 
omy records,  that  the  steam  which  has  so  recently  been 
used  to  drive  the  gigantic  machinery  above,  is  now 
once  again  forced  to  betake  itself  into  the  same  boilers 
to  be  again  used  at  the  will  and  pleasure  of  man. 

The  reciprocating  en- 
gines found  driving  three 
5000- kilowatt  generators 
were  purchased  on  a  guar- 
antee that  170  kilowatt 
hours  be  generated  per 
barrel  of  oil,  each  barrel 
weighing  .'^,^4  lbs.  and  each 
lb.  containing  18,500  R.t.u. 
One  H.t.u.  is  that  amount 
of  heat  recjuired  to  raise 
one  pound  of  water  one 
degree  in  temperature. 
After  an  implrrtial  test 
covering  fifteen  days,  it 
was  found  by  the  group 
of  experts  in  charge  that 
as  a  matter  of  fact  252.8 
kilowatt  hours  were  gen- 
erated per  barrel  of  oil, 
thus  showing  one  of  the 
most  remarkable  tests  of 
economic  operation  on  record. 

Many  pages  could  easily  be  devoted  to  describing 
the  s])ecial  features  made  use  of  in  perfecting  the  effi- 
cient operation  of  this  plant.  By  peering  into  the  intake 
of  the  long  pipes  used  in  supplying  the  condensing 
water,  new  and  im- 
proved ideas  are  seen 
at  once  in  handling 
seaweed.  By  still 
further  following  up 
the  circulating  water 
passing  through 
these  pipes,  new 
ideas  in  valve  opera- 
tion and  discharge 
are  quickly  dis- 
cerned. The  switch- 
board panels  and  the 
wiring  leading  to  it, 
all  possess  features 
of  improved  and  eco- 
nomic   installation.  Measuring   and   Purifying   Tank. 
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(1)   Pumping   Connections.    (2)   Intake   of   Circulating  Water.       (3)   Mammotii    Oil    Tanks.      (4)   Grizzles     for 
Sea-Weed    Protection.       (5)      Electrol.vtic    I..ightninK    Arresters. 


'11    Pummrr    i^rnwds    at    Hedon..!.        (2)    Gener.-il    View    of    Redond". 
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The  building,  housing  the  apparatus,  is  sohd  and 
substantial.  Its  concrete  walls  are  a  fitting  tribute  to 
the  substantial  industry  it  represents. 

To  go  more  into  detail  in  describing  the  complete 
equipment  of  this  plant,  we  tind  that  there  are,  m  the 
inain  generating  room,  three  Mcintosh  and  beymour 
engines  which  drive  three  5000  kilo-volt-ampere  Gen- 
eral Electric  generators.  There  are  also,  as  has  been 
mentioned  above,  two  Curtis  General  _l^ct"c  turbo- 
generators, each  of  a  capacity  of  15,000  kilo-volt- 
amperes.  The  three  5000  kilo-volt-ampere  generators 
have  bO  poles  each  and  furnish  three-phase  alternating 
current  at  18,000  volts,  50  cycles.  These  are  driven 
at  100  revolutions  per  minute  by  the  three  vertical, 
compound,  side-crank  Mcintosh  and  Seymour  auto- 
matic, gridiron  valve  engines  above  described. 

The  two  turbo-generators  alluded  to  are   driven 
at  750  revolutions  per  minute  and  are  of  the  vertical 
type  with  condenser  base  and  generate  current  at  iU 
cycles  and  9000  volts.     Since  the  reciprocating  units 
deliver  current  at  18,000  volts-the  voltage  ot  trans- 
mission to  Los  Angeles-the  turbo-generator  voltage  is 
raised   from  9000  to    18,000   by   means  of   six   single 
phase.   General   Electric   compensators   which  are    Y- 
connected,  oil  and  water  cooled.     A  separate  compen- 
sator is  also  provided.     Excitation  current  is  derived 
from   a   100  kw.,  4  pole   General   Electric   horizontal 
turbine  exciter,  the   normal   excitation   being  60  kvv. 
at  ^50  volts.    The  speed  of  2400  revolutions  per  minute 
is  that  at  which  this  unit  is  driven.    The  unit  is  oper- 
ated non-condensing.    The  step  bearings,  necessitating 
an  oil  pressure  of  1000  lbs.  per  sq.  in.,  are  supphed  by 
three  steam  driven  horizontal  duplex  pumps  which  are 
designed  to  amply  take  care  of  the  enormous  pres- 

sures  here  met.  *       ^ 

Superheated  steam,  which  is  found  of  '"ost  eco- 
nomic use  in  the  modern  turbine,  is  supplied  by  b0L9 
h.p.  Stirling  water  tube  boilers.  These  are  of  type 
0-24  and  are  arranged  in  four  batteries  of  two  each. 
Fuel  oil  is  the  source  of  heat  supply. 

The  make-up  water  for  the  plant  is  supplied  by 
wells  on  the  property  and  is  purified  and  preheated  by 
uvo  10,000  h  p.  Cochrane  vertical  feed  water  heaters 
and  purifiers,  right  and  left  connected. 

Three  reinforced  concrete  chimneys,  )vhich  .ue 
shown  in  the  illustration,  are  of  massive  design.  1  hnr 
St  above  the  boiler  room  floor  is  12  ft.,  the  depth 
below  the  boiler  room  floor  being  six  ft  The  ins  de 
diameter  of  the  top  is  13  ft.  and  the  thickness  of  the 
wall  at  the  top  and  bottom  is  /  inches  and  10  inches 
respectively  The  foundation  concrete  is  composed  ol 
one  part  Portland  cement,  three  of  sand  and  five  parts 
Stone.    All  the  chimneys  are  provided  with  two  30-,nch 

clean-out  doors.  -        r     .  r   ti,w 

The  most  novel  and  interesting  feature  of  this 
plant  is  the  system  of  condensation  whereby  vacuuni 
is  obtained  upon  which  the  efficient  operation  o  he 
turbine  is  so  dependent.  The  condensers  are  of  the 
surface  type,  the  steam  being  condensed  by  coming 
Jn  contact  with  metal  tubes  through  which  cold  water 
is  constantly  circulating.  The  main  condenser  for  each 
turbine  is  in  its  base.  There  is  also  an  auxiliary  on- 
denser  with  all  necessary  water  and  steam  connections. 
Seventeen  miles  constitute  the  journey  of  the  circu- 
lating water  through  the  condensers. 

Fuel  oil  is  stored  in  large  supply  tanks  which  have 


a  storage  capacity  of  40  to  45  days.  The  oil  is  pumped 
into  auxiliary  tanks  outside  the  building  at  one  end 
of  the  boiler  room,  each  tank  having  a  capacity  of  100() 
barrels. 


Auxihary  Power  Plants. 

In  addition  to  the  giant  installation  at  Kedondo. 
the   Pacific   Light  &  Power  Corporation  has  in  oper- 
ation three  other  steam  plants.     The  largest  of  these 
is  that  known  as  the  Central  Avenue  Station  and  is 
leased   by   the   corporation   from   the   Pacific   Electric 
Railway.    This  station  was  put  into  service  about  the 
year  1902  and  has  a  capacity  of  8550  kilowatts.     The 
prime  movers  are  reciprocating  units  of  the  Albergcr 
and  also  the   Mcintosh  &  Seymour  cross  compound 
engine     type.     The     Central      Avenue      Station      de- 
rives   its    output    of    8550     kw.     from    two    l-^'OO    kw. 
Stanley    UKluction    type   and    three    1500   kw.    Bullock 
generators.      One    550   volt,    1050    kw.    direct    current 
W  estinghouse  generator  supplies  all  "^eds  for  direct 
current.     The  building  is  of  brick  and  is  140x^0U  It. 
There  are  here   installed  also,   three   500  kw.   Stanley 
transformers  for  each  of  the  15(X)  kw.  generators  above 
alluded  to. 

While  not   so  large  in   installed   capacity  as  the 
Central  Avenue,  the  Third  Street  Station  far  exceeds 
it  in  importance.    This  station  has  an  installed  capacity 
of   '5S0  kilowatts.     As  a  generating  unit  it  fades  into 
insignificance   in   comparison    with    its   importance   as 
the  life-giving,  main  artery  for  the  complete  installa- 
tion of  the  Pacific  Light  &  Power  Corporation.     Here 
we  find  the  executive  heads  directing  the  operation  ol 
both   the   steam   and   hydroelectric   units.     ^J"'"   ^^e 
Third  Street  Station  emanates  the  orders  which  bind 
the  complete  hydroelectric  and  steam  development  into 
one'ptZdng  electrical  force.    In  1898  the  Th-d  Street 
Station  was  put  into  efficient  operation,     rhe  2.50  kw^ 
capacity  of  this  plant  consists  of  one  IdOO  kw.,  one 
750  kw.  and  one  300  kw.  generator  delivering  current 
at  2400  volts,  50  cycles  per  second.    There  are  no  trans- 
formers utilized  as  the  buses  are  led  directly  with  the 
2400  volt  current.    The  building  is  a  substantial  brick 
structure  85x125  ft.  i  pi^^ri.- 

The  150  kw.  generator  is  of  the  General  Electric 
design  and  delivers  current  at  2200  volts  50  cycles  per 
second.  The  building  is  of  corrugated  iron  as  shown 
i,i  the  illustration  and  is  50x60  ft.  A  compound 
Ball  engine  direct  connected  with  the  generating  appa- 
ratus is^he  prime  mover.  Also  installed  here  are  tvvo 
P5   kw.   Westinghouse  transformers  which   are   con- 

""*Thl"o°utrut'oTthe  California  oils  for  the  past  sea- 
son exceeded' the  enormous  total  of  78,000^  barrels 
and  vet  in  spite  of  this,  electrically  operated  oil  pumps 
are  ^ach  day  coming  into  favor  and  meeting  with  the 
popularitv  of  the  oil-field  management.     An  opening 
for  electrically  operated  oil  wells  has  just  been  made 
in  the  Los  Angeles  installation  although  at  Bakers- 
held    150  miles  to  the  north,   the  old  system  of  oil 
drilling   is   rapidly    disappearing.     Convinced   of   this 
growing  field  of  power  consumption,  the  management 
of  the  Pacific  Light  &  Power  Corporation  made  a  be- 
ginning during  October  of  the  past  year  in  the  meeting 
of  this   new   need.     An   installation   of   150   kilowatt 
capacity  was  made  during  this  month  in  the  midst  ot 
the  oil  wells  at  Los  Angeles. 
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(1)    rumps    for    Clroulatlnsr    Watpr.       (2)   Two    12.000    KU    v.itt     Turhlnos 

terlor   View   of   Boiler   Room. 


I-"-*    n.iilPr     In-I.il!:itl'iii 


(1)   12,000  Kilowatt  Turbine.      (2)McIntosh  &  Seymoui    Reciprocating    Unit.       (3)   Interior     View     Generator 

Colls.      (4)   Sttam    Pipe    Fittings. 
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Operating     Kooin — Azusa. 


Azusa. 

HK  .\zusa  plant  com- 
mands a  surprising 
view  of  the  surround- 
ing country.  Immedi- 
ately to  the  south  are 
tliousands  of  acres  of 
fertile  lands  nourished 
by  the  encouragement 
from  power  enterprises 
of  this  sort.  One  mile 
to  the  south  are  the 
electric  railway  lines 
which  hurry  into  the 
great   city   of   Los   Angeles  within  an  hour's  time. 

The  waters  uscu  lo  develop  electrical  energy  in 
this  installation  are  taken  from  San  Gabriel  Canyon 
and  are  conveyed  through  a  canal  some  six  miles  in 
length.  The  intake  consists  of  a  reinforced  concrete 
diversion  dam  of  sufficient  height  to  force  all  the 
waters  of  the  creek  into  the  canal  up  to  its  full  capac- 
ity. Iron  grizzlies  protect  the  canal  from  incoming 
driftwood   and  other  rubbish. 

The  water  finally  passes  through  a  tunnel  1/3  mile 
long  and  emerges  at  the  forebay  whence  it  passes  t<i 
the  power  house  404   feet  below,  through   a  38-inch 
steel  pipe.  Where  the  water  en- 
ters the  forebay,  two  spillways 
are  constructed  to  handle  the 
excess    water   or   in    case   of   a 
shut-down    to   carry   away    the 
full  head. 

The  power  house  is  con- 
structed of  reinforced  concrete 
with  corrugated  iron  roofing 
and  contains  live  300  kw.  50  cycle,  two-phase,  500  volt 
Westinghouse  generators,  running  at  430  revolutions 
per  minute.  These  are  direct  connected  to  four  double 
Doble  water  wheel  units,  and  one  unit  of  the  Pelton 
pattern.  The  wheels  have  two  disks  per  unit.  Two  of 
the  units  are  governed  by  the  Lombard  type  F  gov- 
ernor while  the  others  are  hand  controlled.  Belt  driven 
from  the  generators  are  four  /j^  kw.,  direct  current, 
multipolar,  125  volt  Westinghouse  generators  which 
are  used  as  exciters. 

The  transformer  room,  above  which  is  the  bus 
gallery,  is  situated  on  the  up-hill  side  of  the  building 
and  extends  its  entire  length.  Here  are  installed  eight 
200  kw.,  oil  insulated,  water  cooled,  50  cycle  step-up 
Westinghouse  transformers.  By  means  of  the  Scott 
connection  the  voltage  is  raised  from  500  two-phase,  to 
17,500  volts  three-phase. 

Ever  eager  in  their  efforts  to  improve  ol)solete 
or  inefficient  apparatus,  the  company  is  installing 
aluminum  electrolytic  cells  for  lightning  arresters, 
thereby  replacing  the  present  spark  gap  installation. 
This  improvement  is  also  being  undertaken  in  all  of 
the  other  plants  owned  by  the  company  and  not  as  yet 
equipped    with    this   improved   design. 

Not  satisfied  with  utilization  of  the  six  miles  of 
San  Gabriel  Canyon  waters  as  just  described,  the  com- 
pany is  at  present  installing  a  second  plant  17  miles 
up  this  canyon.     The  installation   will   comprise   10'/. 


Blrd'-o-pye    View 


miles  of  conduit  which  includes  two  4-niiIe  tunnels. 
The  tunnels  are  to  be  7x3  feet  concreted  throughout. 
The  waters  of  San  Gabriel  Canyon,  after  being  con- 
ducted through  this  lOj/2  miles  of  canal,  will  arrive 
at  the  forebay  from  which  they  will  be  taken  almost 
precipitously  1000  ft.  downward  into  the  power  house 
below,  where  a  plant  of  6000  kilowatt  capacity  will 
utilize  their  enormous  kinetic  energies. 

When  we  see  a  completed  hydroelectric  plant 
before  us  resplendent  in  the  beauty  of  the  noon-day 
sun  we  are  not  always  able  to  properly  picture  the 
engineering  skill  and  planning  it  has  necessitated.  No 
small  item  among  these  features  is  that  of  transport- 
ing over  a  rough  and  precipitous  country,  the  heavy 
machinery  required  in  the  installation.  This  new  un- 
dertaking in  San  Gabriel  Canyon  is  no  exception  to  the 
rule  and  now,  during  its  days  of  construction  the  pic- 
turesque sight  of  the  pack  train  and  the  freighter 
can  be  seen  wending  their  way  up  the  narrow  defile. 
Transportation,  like  the  other  apparently  unsurmont- 
able  obstacles  met  with  in  engineering  practice,  are, 
however,  but  mere  child's  play  in  the  hands  of  the 
constructive  engineer.  They  serve,  nevertheless,  as 
monuments  of  accomplishment  in  hydroelectric  devel- 
opment in  the  West. 

Like  the  waters  of  Santa  Ana  River,  tho.se  of  the 
San  Gabriel  will  perform  the  task  of  grinding  out  en- 
ergy for  the  burdens  of  man 
over  and  over  again,  as  they  de- 
scend toward  the  valley  below. 
This  is  a  striking  feature  of 
the  hydroelectric  development 
«, .  in     Southern   California  where 

water  plays  the  important  role. 
of  Azusa   Plant.  Although    they    are    eventually 

to  be  used  in  irrigation,  first 
they  are  harnessed  to  give  up  their  latent  energies 
for  man's  use. 

It  is  interesting  to  examine  a  summary  of  the  main 
features  in  this  plant.    This  is  found  in  the  following: 

I'liyHiciil    Dtitfi    for    Axiihh. 

Length   of  main  ditch  and  flume  system,   C  miles. 

Flow  per  second  in  main  ditch  system.   80  sec.   ft. 

Elevation   of  head   (total   drop),   401   ft. 

Number   of   Impulse   wheels.    4   Doble   anil    1    Pelton. 

Total   electricaJ  h.p.,   1500  kw.,  B-300. 

Generator    voltage,    500    volts. 

Altitude  of  forebay   or   reservoir,   1250   ft. 

Altitude  of  power  house.  850  ft. 

Exterior  dimensions  of  power  house,  47  ft.  x  72  ft. 

Material    of    building,    concrete    on    concrete    foundations,    with 

steel   truss  and  corrugated  roof. 
Date  of  placing  plant  in  service,  June  30,  1898. 
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Spillway.    San   Gabriel   Canal. 
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U)    Foicbay.      (i;)   GeiRTal   View   planl  ami    Pcii-.Stoiks.      (3)    Intake   Azusa   Canal. 


il)     lliBli  Ten.siun  Room.     Ci)     Oiiei'ati 
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beginning  of  the    iii- 


Tallrace,    Siena. 


stallation  known  as  the 
Sierra  IMant  was  a  his- 
lorx-  maker  for  liyilr<i- 
electric  develoiiincnl. 
In  W)2  awe-inspired 
xisitnrs  were  informed 
that  tlic  little  concrete 
huildin;.;  housed  the 
longest  distance  trans- 
mission power  plant  in 
the  world.  The  delapi- 
datcd  structure  shown 
in  the  illustration  is 
the  silent  reminder  of 
this   historical    event. 

Mt.  San  Antonio,  lo- 
cally known  as  "Old 
Haldy,"  forms  the  major  portion  of  the  watershed  for 
nearly  all  the  streams  supplying  the  so-called  citrus  belt 
in  Southern  California.  San  Antonio  Canyon,  through 
which  flows  the  creek  of  the  same  name,  is  situated  to 
the  north,  and  midway  be- 
tween Ontario  and  Pomona, 
two  of  the  most  enterpris- 
ing orange  producing  sec- 
tions of  the  State.  The  can- 
yon is  picturesque :  about 
six  miles  from  its  mouth 
a  stone  barrier  several  hun- 
dred feet  in  height,  com- 
monly known  as  the  "Hog's 
T?ack,"  completely  checks 
the  waters  of  San  Antonio 
Creek  in  their  mad  rush  to 
the  fertile  valley  below.  As 
if,     however,     crazed     with 

frenzy  at  being  thus  thwarted  in  its  peaceful  journey, 
the  stream,  as  shown  in  the  illustration,  leaps  over  a 
series  of  waterfalls  through  a  depression  in  this  Hog's 
Back. 

Engineers,  early  in  the  '90s,  concei\ed  the  idea  of 
diverting  the  water  of  this  creek  immediately  above 
the  waterfalls  and  taking  it  by  means  of  a  tunnel 
through  the  Hog's  Back,  thence  by  pipe  line  down  to 
the  old  Sierra  plant.  Ideas  were  crude  in  those  pio- 
neer days,  and  the  old  switchboard,  shown  in  the  illus- 
tration, bears  record  of  the  fact  that  the  first  high 
tension  transmission  plant  in  the  world  conveyed 
energy-  at  10,500  volts,  generated  this  electric  power  at 
1,000  volts,  which  was  stepped  down  to  500  volts,  and 
then  by  means  of  tv/enty-one  of  the  secondaries  of 
these  transformers  connected  in  series,  10,500  volts 
were  obtained  for  transmission. 

But  this  is  of  historical  interest.  Let  us  pass 
now  to  the  present  status  of  this  complete  power  in- 
stallation. The  waters  are  diverted  as  formerly,  but 
instead  of  the  crude  flume  diversion  works,  there  is 
now  built  a  substantial  concrete  and  rubble  masoni-y 
diversion  dam  from  which  the  steel  riveted  pen-stock 
pipe  takes  its  water,  passes  through  the  tunnel 
above  referred  to  and  then,  as  shown  in  the  illustra- 
tion, down  througl)  the  original  pipe  line  to  the  new 
power  plant. 


stone    Castle    Plant 


The  Sierra  plant  consists  of  two  54-inch  400  h.p. 
single  Pelton  water  wheel  units  which  are  governed 
by  a  t\pe  !•  l.omharil  governur.  The  ri\eted  steel 
pipe  line  running  directly  to  the  power  house  from 
the  intake  abo\e  the  Hog's  Back,  has  three  \arying 
diameters,  namely  30,  26  and  22  inches.  The  pipe 
line  is  substantially  installed  and  is  in  e.vcellent  shape 
at  the  ]jresenl  time.  The  water  wheels  which  are 
located  immediately  withdut  the  l)uilding  are  installed 
on  concrete  foundations  and  (leli\er  water  through  the 
cement   lineil  tail-race  as  shown  in  illustration. 

Directly  connected  to  these  two  water  wheel  units 
are  two  300  kvv.  Westinghouse  generators  ojjerating 
at  430  revolutions  per  minute.  The  exciters,  two  in 
number,  are  belt  driven  and  are  of  the  Westinghouse, 
5-polar,  734   kw.  direct  current,   125  volt  type. 

The  transftjrmers  in  the  main  operating  room  are 
in  two  banks,  one  containing  two  200  kw.,  oil  insu- 
lated, water  cooled,  50  cycle,  5(X)  \olt  two-phase  stcj)- 
up  Westinghouse  transformers  raising  the  voltage  to 
17,500,  three-phase  Scott  connection.  The  other  bank 
is  of  similar  detail  but  consists  of  two  250  kw.  trans- 
formers instead  of  the  200  kw.  capacity. 

The  Stone  Castle  plant  utilizes  about  200  miners' 
inches  of  water  hithertfi  pass- 
ing   by    subterranean    chan- 
nels to  the  sea.     This  water 
is  conducted  around  the  east 
side  of  the  entrance  to  San 
.\nfonio  Canyon,  and  finally 
by  means  of  a  steel  pipe,  it 
is    passed    through    nozzles, 
develoi)s  65  kilowatts  and  is 
then     used     to    quench     the 
thirst  of  former  desert  lands 
now  sup])lied  by  the  Ontario 
V\'ater  Company,  who  devel- 
oped this  supply  by  diverting 
it  from  subterranean  sources. 
This  station  is  not  connected  in  parallel  with  the 
main  generating  net-work.    .At  the  power  house,  never- 
theless, may  be  found  switching  apparatus  from  which 
the  main  circuit  distribution  can  be  regulated. 

The  power  developed  in  this  installation  is  used 
mainly  to  operate  some  twelve  to  fourteen  miles  of 
electric  railroad  owned  by  the  Pacific  Light  &  Power 
Corporation.  This  plant  is  situated  at  the  head  of 
several  miles  of  in- 
cline. Formerly  this 
seven  and  one-half 
miles  of  steady  rise 
were  operated  by 
means  of  m  u  1  e  s. 
which  pulled  tlie  car 
to  the  head  of  Euclid 
avenue.  There  the 
mules  were  jjlaced 
on  an  attachment  in 
the  rear  of  the  car. 
and  the  car.  with  its 
livestock  attachment, 
was  then  rolled  down 
by  gravity  the  entire 
distance. 


■Waterfalls    at    Hog's    Back. 
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(1)    Powi-i-    I'lant    llousi.'.      i.::>   Weir    Vuv    i"    l>>.'..,      >  ■'■  i   cone 


ciele   Intake  Sierra  Canal. 


O)    Interior     Diieratins     Room.        (2)    Switohbo.u  '      I'anel.       C!)    (ienerating    Units 

v'heels. 


(4)    Spray     from    Water 
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Woodstave    Siphon. 


MENTONE. 

the  observer  follows  the 
waters  of  the  Santa  Ana 
from  the  time  they  rise  in 
the  snow-capped  mountains 
until  they  lose  themselves 
in  the  fertile,  irrigated  fields 
below,  a  most  interesting 
and  economic  study  in  power 
development  is  at  once  ap- 
parent, for  the  vvatefs  of  this 
river  are  di\erted  through 
concrete  lined  canals,  then 
through  pen-stocks  and  water 
wheels,  over  and  over  again 
in  their  journey  to  the  sea. 
The  waters,  however,  during 
many  months  of  the  year 
never  reach  the  Pacific. 
When  they  have  finally 
served  to  their  fullest  extent 
the  demands  of  power  gen- 
eration they  are  completely  absorbed  in  irrigation 
a|)plicatioiis  and  leave  but  an  "arroyo  seco"  or  "dry 
river"  to  mark  their  pathway  to  the  ocean. 

The  Mentone  power  house,  three  and  one-half 
miles  east  of  Mentone.  on  the  Santa 
Ana  River,  is  one  of  the  newest  of  the 
Pacific  Light  &  Power  Company's 
plants,  having  been  installed  in  1904. 
The  intake  dam  about  three  miles 
above  the  power  house,  is  massive  and 
substantial,  being  constructed  of  rein- 
forced concrete  and  rubble  masonry, 
and,  as  shown  in  the  illustration,  the 
waters  are  controlled  by  substantial 
gates.  When  they  are  once  started 
upon  their  way  to  the  power  house,  the  capture  of 
the  waters  is  complete. 

Open  flumes,  tunnels  and  siphons  break  the  mo- 
notony of  flow  in  their  merry  rush  to  the  power  house. 
The  siphon  work,  consisting  of  redwood  stave  pipe, 
is  60  inches  in  diameter.  The  tunnels  are  eight  in 
number,  one  being  1400  feet  long.  At  the  end  of 
tile  conduit  the  waters  are  turned  into  the  pen-stock 
352  feet  above  the  power  house.  Let  the  supply  of 
water  through  the  pen-stock  be  checked  for  one  instant, 
and  the  spillway,  as  shown  in  the  illustration,  forms 
a  beautiful  waterfall  as  picturesque  as  those  of  the 
Yosemitc. 

The  altitude  of  the  Mentone  power  house  is  1898 
feet  above  the  sea  while  that  of  the  forebay  or  reser- 
voir is  22.S0  feet.  The  canal  is  designed  to  carry  80 
second  ft.  of  water  and  is  of  thorough  workmanlike 
finish  throughout  its  entire  length. 

The  power  house  itself  is  built  of  reinforced  con- 
crete. 50x40  feet  with  corrugated  iron  roofing.  A 
standard  twenty-ton  crane  is  erected  on  the  side  walls 
for  use  in  the  installation  of  machinery.  There  is  in 
operation  one  1500  kilowatt  revolving  field  Westiilg- 
house  generator.  .\  carefully  balanced  governor  i-^ 
master  of  the  situation,  controlling  any  tendenc}- 
towards  unsteadiness  of  load  conditions.  The  plant 
is  also  equipped  with  exciters,  transformers,  lightning 
arresters  and  other  necessarv  accessories. 


Water   Wheels 


The  company  is  now  engaged  in  replacing  the 
older  type  of  transformers  by  3  iin])roved  750  kilo- 
watt (ieneral  I^lectric  transformers,  thus  again  illu?*- 
tratiiig  the  company's  zeal  in  keeping  up  with  the 
march  of  progress  in  affairs  electrical. 

As  we  gaze  out  into  the  arid  but  fertile  valley 
stretching  forth  from  Santa  Ana  Canyon,  the  possi- 
bilities of  this  district  cannot  help  but  deeply  impress 
us.  Water  is  the  only  crying  need  and  when  once 
applied  the  arid  valley  certainly  shows  its  deep  appre- 
ciation. An  interesting  water  development  has  taken 
place  almost  immediately  below  the  Mentone  power 
plant.  During  the  flood  period  when  thousands  of 
acre  feet  of  water  would  ordinarily  rush  madly  to 
the  sea,  these  waters  are  not  only  corralled  in  the 
big  reservoir  dams  above  but  even  the  surplus  is 
flooded  over  the  arid  lands  at  the  mouth  of  the  can- 
yon. It  has  been  found  that  the  water  so  flooded 
stores  itself  for  a  period  beneath  the  surface  and  a 
few  miles  down  the  valley  during  the  dry  season,  by 
means  of  electrically  operated  pumps,  it  is  found 
once  again  subservient  to  the  use  of  man.  This  dem- 
onstration during  the  past  season  has  convinced 
practical  men  of  the  availability  of  this  method  of 
water  development.  Once  again  we  see  that  this 
process  of  developing  water  and  thus  making  the 
arid  lands  blossom  is  resulting  and  will 
continue  to  result  in  the  utilization  of 
thousands  of  kilowatts  of  electrical  en- 
ergy to  operate  the  necessary  pumps. 
The  Mentone  power  ])lant  is  located 
some  seven  miles  from  .San  Bernar- 
dino. Here  we  find  a  remarkable  situ- 
ation presented.  San  Bernardino, 
though  situated  in  the  heart  of  per- 
haps the  most  productive  section  of  the 
citrus  belt,  is  yet  not  in  itself  a  heavy 
producer  of  fruits.  Due  to  its  unusual  railway  facili- 
ties, however,  it  is  rapidly  becoming  the  center  of  a 
distributing  net-work  which  augurs  w^cll  for  future 
growth,  both  as  to  a  distributing  and  manufacturing 
center.  The  field  then  for  future  power  consumption 
in  this  locality  is  of  unusual  j)romise. 

San  Bernardino  County  is  the  largest  county  in 
the  State,  and  in  fact  in  the  nation,  its  area  compris- 
ing 20.160  square  miles.     The  city  of  San  Bernardino 
owns  the  largest  artesian  well  in  the  country,  flowing 
3,000.000  gallons  every  24  hours.     More,  longer  and 
heavier  trains  carrying   frcsli    fruit   are   made  u|)   and 
sent   out   of   San    Bernardino    than    out    of  any    other 
shipping    port     in    Jtlie 
world.     The   cultivable 
area     of     this     county 
supports   more   persons 
per    square    mile    than 
any  other  rural  district 
in  the  country.     Three 
transcontinental    rail- 
roads :     the      .\tchison. 
Topeka  &  Santa  Fe.  the 
Southern     Pacific,    and 
the     .Salt      Lake     pass 
through  this  metropolis, 
and    their    shops    keep 

thousands    busy.  "Stase"   at   Mentone. 


Mentone. 
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(1)   Reinforced    Concrete    Intake.       (,2)   I'ower    House.     (3)     Spill  Way.      (4)     Santa  Ana  River  Near  Power 

House. 


(1)   Switchboard.       (2)   Operator's    Home.       (3)   Sipiio.i   Installation.      (4)   Freighting    in    New    Transformers. 
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Canal   for   Pedley   Station. 


PEDLEY  AND  HIGHGROVE. 

EDLEY  is  situated  a  few 
miles  out  of  the  city  of 
Riverside,  the  beautiful 
city  in  the  county  of  the 
same  name,  this  being  the 
youngest  of  the  seven 
counties  that  constitute 
what  is  properly  known 
as  Southern  California. 
Riverside  County  has  over 
7,000  square  miles  of  ter- 
ritory and  a  population 
of  about  25,000,  and  its 
assessed  valuation  speaks 
to  the  extent  of  $18,000, 
000.  Three  transconti- 
nental railroads  annually 
groan  under  the  burden  of 
6,000  car  loads— 2,304,000 
boxes — of  high  grade  citrus  fruits  produced  herein. 

Picturesque  Riverside  County  has  within  its  bor- 
der 130  miles  of  irrigating  canals  which  cost  over 
$4,325,000.  Thousands  of  acres  in  addition  but  await 
proper  facilities  in  the  way  of 
more  electrical  power  to  pump 
water  in  order  to  make  them 
blossom  as  the  rose.  An  an- 
nual income  of  nearly  $9,500,- 
000  from  this  county  is  a  suf- 
ficient guarantee  that  its 
boasted  agricultural  possibil- 
ity is  no  mere  joke. 

The  handsome  concrete 
bridge  structure  shown  in  the 
illustration  is  that  of  the  newly 
constructed  Salt  Lake  Railroad 
passing  over  the  Santa  Ana  near 
the  intake  of  the  canal  which  feeds  the  Pedley  power 
plant.  In  fact  a  careful  observation  of  this  picture 
will  discover  in  outline  the  canal  and  headworks  just 
alluded  to.  The  canal  is  six  miles  from  the  intake 
to  the  forebay,  just  above  the  power  house  and  shown 
in  the  illustration.  It  is  a  small  concrete  structure 
situated  on  the  hillside  eighty-seven  feet  above  the 
power  house.  Grizzlies  protect  the'  entrance  to  the 
pen-stock,  and  the  spillway,  which  can  be  seen  in  the 
photograph,  conveys  the  excess  water  to  the  river 
below  the  power  house. 

The  main  ditch  and  flume  system  for  the  Pedley 
plant  is  six  miles  in  length  and  is  designed  to  carry 
100  second  ft,  of  water.  The  total  drop  of  the  water 
from  the  forebay  to  the  power  house  is  86  ft.  The 
altitude  of  the  power  house  above  the  sea  is  514  ft., 
consequently  that  of  the  forebay  is  680  ft. 

The  exciters  used  in  this  plant  are  General  Elec- 
tric type  machines  generating  136  amperes  at  125  volts. 
These  operate  either  by  separate  water  wheels  or  by 
induction  motor  so  arranged  that  it  can  propel  either 
(me  of  the  exciters.  Stanley  transformers,  stepping 
from  10.500  to  17,500  volts  enable  this  plant  to  operate 
in  parallel  with  the  other  installations  of  the  Pacific 
Light  and  Power  Corporation. 

The  five  panel  switchboard  provided  with  all  mod- 
ern instruments  together  with  improved  circuit  break- 


Operating    Room — Pedley 


ers  and  two  1500  volt  3-pole  hand  controlled  Kelman 
oil  switches  complete  the  main  equipment.  Improved 
electrolytic  lightning  arresters  will  be  installed  in  the 
near  future.  These  arresters  are  being  installed  on  the 
ground  adjoining  the  transformer  gallery  to  the  east 
of  the  power  house. 

The  power  house  is  60x30  feet,  and  is  of  the  latest 
design,  being  constructed  of  concrete  with  corrugated 
iron  roofing.  The  two  side  walls  of  the  main  build- 
ing are  re-inforced  to  support  a  twenty-ton  traveling 
crane,  which  winds  its  way  up  and  down  the  main 
room  of  the  power  house  at  the  convenience  of  the 
operator.  The  water  wheels  consist  of  two  22-inch 
high  pressure  Victor  turbines,  which  develop  1,000 
horsepower.  Directly  connected  with  the  main  imits 
are  two  300  killowatt  General  Electric  50  cycle,  three- 
phase  generators.  A  Lombard  governor,  exciters,  and 
all  the  other  accessories  that  go  to  making  the  com- 
plete power  plant,  may  be  found  in  the  installation. 

Highgrove. 

The  Highgrove  power  house  is  J^  mile  northwest 
(if  Highgrove,  a  suburb  of  Riverside.  The  intake  of  the 
canal  is  four  miles  above  the  power  house,  one  mile 
east  of  Colton.  A  small  concrete  dam  has  been 
thrown  across  Warren  Creek,  one 
of  the  tributaries  of  the  Santa 
Ana  River.  Fifty  second  ft.  of 
water  is  then  conveyed  south- 
ward by  means  of  a  cement  lined 
canal  as  far  as  the  Santa  Ana 
River.  There  it  connects  with  a 
wooden  flume  which  carries  the 
water  over  the  Santa  Ana  Wash 
to  a  cement  lined  canal  on  the 
other  side,  which  exttnds  south- 
westerly along  the  mesa  to  the 
small  forebay  50  ft.  above  the 
power  house. 
In  the  power  house  is  installed  two  16-inch  Still- 
well-Bierce  turbines,  which  operate  under  a  40-foot 
head.  One  150  kilowatt  General  Electric  generator 
supplies  the  electrical  energy.  Suitable  transformers, 
exciters,  and  other  necessary  accessories  complete  the 
installation. 

This  power  plant  is  unique  in  that  it  is  located  in 
the  heart  of  the  orange  tree  section  and  the  merry  hum 
of  its  water  wheels  seem  in  thorough  synchronism 
with  its  happy  surround- 
ings. 

The  Highgrove  and 
Pedle}'  installations,  as 
has  been  noted,  both  util- 
ize the  waters  of  the  Santa 
Ana  River,  It  will  be  re- 
called, also,  that  the  Men- 
tone  plant  is  located  on 
the  same  river.  The 
Southern  California  Edi- 
son have  two  plants  still 
farther  up  toward  the 
headwaters.  This  brief 
resume  of  the  economic 
use  of  the  waters  of  the 
Santa  Ana  shows  the 
highest  state  of  hydro- 
electric  development.  The  Santa  Ana  River. 
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ni    Onnnl      nt     'RivcrsldP.       C2)    Tropical  Scene      at      Updland."!.       (?,)    Summer      Home      of     W.      O.      Koiokhoft. 
(I)    Summer    and    Winter    Scene    Near    Itiveislde.       (5)   Ceiieral    View    of    Riverside. 


Intake   Pedley  Canal.     (2)    Operating  Room   at    lv,iley.      (3)    Forehay.      (4)    Tail   Race.      (.1)    Power    House. 
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University   Substation. 


IE  Pacific  Light  &  Tower 
Company  is  engaged  in 
supplying  power  to  a 
country  teeming  in  Span- 
ish traditions.  It  is  fitting, 
then,  wherever  conditions 
warrant,  that  the  style  of 
architecture  should  have 
a  tendency  to  that  of  the 
mission  make  up. 

The      electric      energy 
started  at  the  Borel  plant 
under  an   impressed  volt- 
age     of     60,000,      finally 
ends  its  weary  journey  at 
the      Kern      River      sub- 
station  in   East   Los   An- 
geles.    The  sub-station  is 
by   far  the   most   import- 
is     located     on     Mission 
Road  just  east  of  Ivist  Lake  Park.  The  throbbing  trans- 
formers here  installed  are  within  hearing  of  the  busy 
transportation   line  of  the   Pacific    Electric   romi)aiiy. 
This   company  at   frequent  inter- 
vals   sends    its    passenger-loaded 
cars    humming    along    the    short 
line    between    Pasadena   and    Los 
.Angeles.    This  is  one  of  the  many 
ways  in  which  it  utilizes  an  enor- 
mous suppl)'  of  electrical  energy. 
The     structure     is     a     modern 
three-storv    building    constructed 
of  reinforced   concrete  and   fitted 
with     the     latest     apparatus.      In 
the     distance     can     be     seen     the 
double-pole    lines    of    the     Piorcl 
statit)n    as    they    come    over    the 
vanishing      [xnni      in      the      horizon. 
cuter   by    thu   orderly   net-work   found   upon   the   third 
floor  of  the   Kern    Uixcr  sub-station,  each  in   a  sepa- 
rate quarter.       It  is  interesting  to  note  the  systematic 
manner  in  which  the  1.^,000  volt  terminals  are  brought 
i.])  through  their  selector  switches  and  thence  to  their 
proper   buses.        'Hiis    Kern    River   sub-station    might 
be   thought  of  as  the   main   artery   supplying  the   life 
fluid  to  the  entire  system. 

The  Covina  sub-station  is  an  illustration  of  the 
-tandard  design  ado])ted  by  the  company  for  this 
branch  of  installation.  It  is  roomy,  fireproof,  and 
affords  economic  operation. 

The  University  sub-station,  situated  in  the  south- 
west portion  of  Los  Angeles,  is  an  example  of  the 
neat  and  orderly  design  of  some  of  the  larger  work 
of  this  class. 

It  is  truly  said  that  upon  the  economic  distribution 
of  the  substations  depend  the  final  distribution  of  the 
dividends.  The  selection  of  the  various  locations  for 
substations  has  been  wisely  made  and  each  distributing 
district  is  located  with  its  substation  as  nearly  in  its 
center  as  conditions  of  safety  and  design  will  permit. 
The  neat,  trim  appearance  of  the  substations  of  the 
corporation  located  along  the  lines  of  the  Pacific  Elec- 
tric Company  add  their  portion  in  the  gaining  of  the 


national   reputation   for  efficiency   enjoyed   jjy  the  re- 
markable suburban  electric  lines  of  Los  Angeles. 

The  tile  roofing  on  the  model  substation— Covina 
— is  certainly  in  thorough  accord  with  the  Spanish  tra- 
ditions which  exert  such  a  powerful  influence  through- 
out the  whole  of  Southern  California 

Sunnynlope   Subslatliin, 

Capacity  of  transformers,   2-250   kw. 
VoUage    transformation.    15.000    to    2400. 
Size   of    transformer   structure.    lt>    ft.    x    24    ft. 

Material    and    description    of    transformer    buiding.    corrugated 
iron. 

rhyslciil    llnlii    lOr    Thiril    .street    Subalattou. 

Capacity  of  transformers.   6   G25  Itw..   4   250   kw.,   2   250   kw.,  ami 

6    125    kw. 
Voltage    transformation.    15,000    to    2400    volts.    15,000    to    rotary 

A.C.,    15.000    to    5000. 
Capacity  and  size  of  any  rotary  converters  or  motor  generators 

giving  types  and  makes,  1  400  kw.,  2  225  kw.,  220  v.  D.C., 

1    250,    1    400,    5fl0-volt    D.C.    Westingliouse. 
Size  of  transformer  structure,   25  ft    .x  92   ft. 
Material    and    description    of    transformer   buildlngr,    brick    witli 

iron   roof. 


Kern    Klver    Substation. 

750    kw.,    1    300    kw.,    1 


325    kw.. 


Covina — Tlic    Model    Sulistation 

riiey     finally 


Capacity    of    transformers,    12 

2   375   kw. 
Voltage  transformation,  50.600  to  15,000,  15,000  to  2400,  15,000  to 

5000    volt.s. 

Size  of  transformer  structure:   1   room,  7  ft  x  73  ft.;   1   room,  20 
ft.  -x  8%  ft.;  3  rooms,  19^4   ft.  x  8V4  ft. 

Material    and    description    of    transformer    structure,    concrete 
Willi   tile  roof. 

San  Bernardln<i   Subntntlon. 

Capacity   of   transformers,   3    250   kw. 
Voltage  transformation,  15,000  to  2400  v. 
Size   of   transformer   structure,    24'  x  50'. 
Material  and  description  of  transformer 

building,   brick   witii   iron   roof. 
Covina    Substallun. 
Capacity  of  transformers,  3  37^4   kw. 
Voltage  transformation,  15,000  to  2400  v. 
Size  of   transformer   structure,    14'x47'. 
Material  and  description  of  transformer 

building,  concrete  with   tile   roof. 
South  Pasailena   Subiitatlon. 
Capacity   of   transformers.    2    250    kw. 
Voltage  transformation.  15.000  to  2400  v. 
.Size    of    transformer    structure,    14'  x  47', 

witli   tile   roof.  •>— 

Material  and  description  of  transformer 

building,  concrete. 

Hollynooil    Subdtatlon. 
Capacity  of  transformers,  3   250  kw. 
Voltage  transformation,  15,000  to  2400  v. 
Size   of   transformer  structure,    14' x  65 '. 
Material  and  description  of  transformer 

huiiiling,  concrete  with   tile  roof. 


ITnlverMlly   Siibntntlon    <area   only). 

Capacity  of  transformeis.   1   300   kw.  and   1   625  kw. 

Voltage   transformation,    15.000    to   5000    volts. 

Size  of  transformer  structure,   33   x   40   ft. 

Malerial    and    description    of    transformer    iuiiiding,    corrugated 
iron  and  brick. 

Huntlngt«»n    I'nrk    SiiltMtiiUou. 

Capacity   of  transformers.   2    150   kw. 

Voltage    transformation,    15,000    to    24iiO    volts. 

Size    of    transformer    structure,    l.s    x    30    ft. 

Material    and    description    of    transformer    liuiiding,    brick,    con- 
crete   and    corrugated    iron. 

.South   l*aH:ideua   Substation. 

Capacity    <if    transformers.    2    250    kw. 

Voltage    transformation.    15.U00    to    2400    volts. 

Size   of    transformer   structure.    14    ft.    x    47    ft. 
with  tile  root. 

Material     and     description     of     transformer     building,     concrete 


High    Ti^iT^ion    I.lr.n 
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(1)    Newhall     Substation.       i  ::  t    Siiiin\'slMpp     Substation.      (3>      i\t'rn     liivpp    Siihsianon       (4i      I^akp  .>iif)station 

(5)    Indian  Substation. 


CI)   University     Substation.       (2.i    Tliiid     Stic..:  tation.       C3)   C     Street      Substation,      San      Bernardino 

(4)   Oak    Substation.       (5)   Pasadena  Substation.      (6)   Newliall    Substation. 
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SOUTHERN  CALIFORNIA. 


St.     Catheiiiie  s     \\>11. 


OUTHERN  California's 
charms  have  been  paint- 
ed by  artists  and  sung 
b\'  poets.  It  is  not  the 
purpose  of  this  article  to 
picture  in  highly  colored 
paintings  the  beauties  of 

L  W^ff^  ^^Mff'  this  section  of  the  Golden 

^^SL  _J*~'  ^*^p  State,   but   rather    by    a 

^^^H  d%  '«!.  few  descriptive  words  to 

^^^H  tell  something  of  human 

HBP  'tP&^  interest  to  those  desiring 

to  know  the  facts  about 
this  much-talked-of  sec- 
tion of  California. 

By  a  glance  at  the 
relief  map  of  Southern 
California,  shown  here- 
with, it  is  seen  first  that  this  section  of  the  state  is 
hemmed  in  by  the  ocean  on  the  west,  the  sun-lit  deserts 
on  the  east,  the  mountain  barriers  on  the  north  and 
south.  Almost  every  condition  of  climate  can  be  ex- 
perienced within  a  day's  ride.  At  the  balmy  beache-^ 
one  can  enjoy  an  ocean  plunge 
in  the  dead  of  winter,  and  yet 
in  the  height  of  summer  one 
may  climb  up  into  the  high 
mountains  and  visit  the  per 
ennial  snows. 

This  section  of  the  country 
is  above  all  a  livable  place,  and 
perhaps  this  fact,  more  than 
anything  else,  accounts  for  its 
remark  able  and  substantial 
growth  during  the  last  decade, 
a   growth    that    is   unparalleled 

in   the   census  statistics  of   the  Typirai    .'Scon.- 

C  S.  Census  Board. 

The  country  is  for  the  most  part  an  arid  section, 
requiring  the  scientific  application  of  water  to  bring 
out  the  best  results.  For  this  reason  no  other  ])lacf 
in  the  world  presents  such  a  high  state  of  scientific 
irrigation  as  is  to  be  found  below  the  Tehachapi  I'ass. 
It  is  an  old  adage  which  reminds  us  that  "time  is 
money."  In  Southern  California  above  every  thing 
else  "water  is  money."  Mountain  lakes  have  been 
reservoired,  dam  sites  explored,  and  immense  areas 
flooded.  The  underground  waters  of  canyons  ha\  e 
been  tapped  and  utilized,  artesian  wells  have  been 
sunk,  and  pumping  deep  beneath  the  surface  of  the 
earth  has  been  found  most  profitable.  Such  highly- 
scientific  development,  however,  is  requiring  enormous 
outlays  of  power.  Such  power  applications  comprise 
the  most  ideal  load  known  to  the  economic  operation 
of  power  plants,  as  electrically  operated  pumps 
running  day  and  night  know  no  peak  loads. 
TIence  the  cheapest  power  rates  are  found  most  highly 
Iterative  to  the  power  plant  owner.  A  scientific  stud\' 
of  the  trend  of  modern  irrigation  development  points 
inevitably  to  these  methods  in  almost  inconceivable 
applications  for  future  irrigation  extension. 

One  not  familiar  with  local  conditions  can  hardly 
imagine  without  going  from  city  to  city  in  this  won- 
derful section  of  the  country  the  possibilities  for  con- 
centrated ranching.      A  ten-acre  tract  is  found  to  yield 


such  results  that  only  access  to  the  carefully  authen- 
ticated statistics  can  convince  the  investigator  of  un- 
believable returns  that  are  made  possible.  The 
untold  areas  that  may  be  put  under  cultivation  in 
Southern  California  make  practicable  for  future  exten- 
sion the  utilization  of  hundreds  of  thousands  of  kilo- 
watts not  yet  de\elopcd  or  even  in  sight. 

Perhaps  in  no  place  in  the  world  are  to  be  found 
better  boosters  or  more  people  contented  with  their 
portion  of  life  than  those  occupying  the  orange  ranches 
of  .Southern  California.  The  concentrated  life  on 
these  ranches  is  pleasant,  for  by  means  of  a  lightning 
operated  electric  car  service  leading  to  a  great  metrop- 
olis, the  rancher  is  practically  a  dweller  in  the  city  and 
yet  posseses  all  of  the  open  free-aired  life  of  the  coun- 
try. Due  to  the  enormous  wealth  per  acre  and  the 
small  acreages  occupied,  these  ranches  of  Southern 
California  present,  perhaps,  a  greater  amount  of  con- 
centrated wealth  per  acre  than  any  other  section  of 
rural  life  in  the  world. 

The  easily  accessible  sea  beaches  add  their  por- 
tion to  the  enjoyment  of  the  citizens  of  California. 
Every  phase  of  enjoyment  seems  to  be  open  to  those 
on  pleasure  bent.  The  clear  blue  skies,  the  grand 
sea  plunge,  the  ships  far  out  on  the  horizon,  the  gray 

sage-brush  spotted  hills  to  the 
east,  and  the  warm  surf  at  the 
ocean's  edge,  add  every  touch 
of  pleasure  to  one's  outing. 

Innumerable  canyons 
thread    their   way   up   into   the 

*  bigh  mountains  of  this  section 

*  ^_  of  the  country  and  form  the 
pen-stocks  down  through  which 
numerous  water  pow'crs  arede- 
\  eloped.    As  one  win^s  his  way 

up  in  these  canyons  he  is  over- 
come with  the  exquisite  beauty 
at    ::.  .iianiis.  of  it  all.     Proofs  of  the  charms 

Nature  lavishes  here  are  the 
sumimr  retreats  of  the  wealthy  citizens  of  this 
portion  of  the  state.  Many  of  these  are  tucked 
away  in  the  picturesque  coves  along  the  canyon  road. 
Although  they  are,  perhaps,  forty  miles  distant  fron) 
the  daih^  business  cares  of  the  owner,  the  week-end 
finds  the  automobiles  chugging  their  way  up  the  can- 
yon from  the  busy  city,  bringing  weary  men  to  these 
havens  of  rest,  and  a  brief  two  hours  on  Monday 
morning  returns  them  once  again  to  the  busy  hurly- 
burly  of  mercantile  and  industrial  life. 

.Another  feature  which  has  added  much  to  the 
development  of  this  section  of  the  country  is  its  ideal 
climate.  The  reinarkable  evenness  of  temperature 
the  year  round  is  shown  in  the  following  list  of  the 
famed  temperature  resorts  of  the  world,  with  it  is  a 
statement  of  the  extremes  of  temperature  to  be  found 
between  January  and  July  of  each  year : 


Melbourne    .  .IS 
Auckland. 

N.    Z 19 

Cadiz    19 

Malta     Tl 

Rome   25 

Pensacola    ...27 
Sacramento    .27 

Cairo    27 

Jacksonville.. 28 
Jerusalem     .  .SO 

Nice    30 

Naples    30 

Los    Angeles. 15 


rrnme  Aition?  ttie  Orange?  at  Ontario. 
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O)    A   Striking   Scene  Typical   of   Southern   California. Marguerites    in    the    Foreground,    Citrii.s    Fruits    in    all 
Directions    and    Snow-Capped  Mountains  in  the  Distance. 


(M    Typical    SouUiiin    C'alifoinia  Mountain   HoniL  '    .^uniii;«  a     Beach    Scene.       {'.,  >     i' 

Pacific.      (4)      A  Nook  in  a  Secluded  Canyon. 


ud    Roaring 
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Remarkable  Temperature  Record  of  Ixis  Angeles. 

The  accompanying  diagram  also  indicates  the 
average  temperature  month  by  month,  experienced  in 
this  section  of  the  country,  according  to  the  records 
of  the  last  thirty-three  years. 

The  Queen  City  of  the  southwest,  Los  Angeles, 
is  remarkable  for  two  features.  The  increase  of 
postal  receipts  and  population  for  the  past  decarlc  is 
without  a  peer  in  the  United  States. 
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One  Million  Population  in  1930 — Law  of  Increase. 

A  diagram  is  shown  herewith  which  illustrates 
this  growth,  and  by  extending  the  main  curve  along 
the  dotted  line  according  to  the  law  of  increase  of 
population,  shown  by  the  unbroken  line,  it  is  seen 
that  at  the  same  rate  of  increase,  it  is  reasonable  to 
expect  to  find  in  this  southern  metropolis  over  600.- 
000  people  in  the  year  1920,  and  in  the  year  1930  a 
population  of  1,000,000  may  be  confidently  looked  for- 
ward to.  Such  indications  seem  incredible.  Yet  the 
next  diagram  shows  that  this  increase  in  population 
has  a  substantial  basis,  for  there  is  also  platted  to  scale 
upon  this  second  diagram  the  postal  receipts,  the  bank 
clearings  and  the  building  permits.  The  remarkable 
thing  is  that  as  the  population  increases,  all  of  the 
above  commercial  items  increase  at  a  far  greater 
accelerating   factor.       Such   an   indication   shows   the 
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Financial   Increases   Even   Outstrip   Population   Growth. 

Stability  with  which  this  increase  is  taking  place,  and 
that  a  firmness  and  permanency  of  growth  is  going 
on  with  this  unprecedented  growth. 

Los  Angeles  is  remarkable  for  the  energy  and 
daring  of  its  citizens.  It  is  a  place  where  they  dream 
dreams,  yet  make  good.  As  an  example  of  the 
energy  and  enterprise  of  its  citizens  may  be  mentioned 
the  Los  Angeles  aqueduct,  which  is  the  greatest  muni- 
cipal undertaking  in  the  world.  Pure  mountain  water 
is  being  brought  a  distance  of  250  miles  in  sufficient 
quantity  to  supply  a  city  of  two  million  inhabitants. 
Tt  is  a  gravity  system  throughout,  no  pumping  plants 
being  required.  The  aqueduct  will  deliver  258  mil- 
lion gallons  (net)  every  twenty-four  hours  into  reser- 
voirs located  nearly  one  thousand  feet  above  the  city. 
It  consists  of  98  miles  of  covered  concrete  conduit,  40 
miles  uncovered,  21  miles  of  open  canal,  12  miles  of 
inverted  siphons,  43  miles  of  tunnels  ten  to  thirteen 
feet  in  diameter,  and  4  reservoirs  along  the  line  hold- 
ing three  months'  supply.  Bonds  have  been  issued 
for  this  project  to  the  extent  of  $23,000,000.  The  total 
cost  will  be  safely  under  Chief  Engineer  Mulholland's 
estimates,  and  the  work  is  rapidly  rounding  itself  into 
shape  for  completion. 

With  a  city  growing  at  the  most  phenomenal  rate 
of  any  in  America,  now  having  the  enormous  total 
of  360,000  inhabitants :  with  forty  commercial  and  sav- 
ings banks  having  a  total  capital  and  surplus  of  $23,- 
672,429  and  deposits  amounting  to  $138,218,417  and 
annual  bank  clearings  close  to  the  $900,000,000  mark; 
with  the  nearby  completion  of  the  engineering  enter- 
prise of  history  which  will  divert  with  their  wealth 
and  enterprise  thousands  of  strangers  to  her  coasts, 
with  an  empire  of  arid  lands  awaiting  the  magic  touch 
of  water:  with  an  international  exposition  proclaiming 
California's  praises  to  the  world:  with  an  economic 
power  supply  nearby  to  meet  her  growing  needs,  sure- 
ly a  brighter  destiny  never  awaited  a  growing  elec- 
trical industry  in  a  fairer  empire. 


February  24,  1912.] 
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MEMORIAL  FOR  INTERNATIONAL  ENGINEERING  CONGRESS 

To  the  American  Society  of  t  Ivll  UuKineer.i,  American  Instltnte  of  Mining  Enslneers, 
American  Sm-iety  of  Meclinnicni  lOnuliiccrs,  Anierii-nn  luNtitule  of  Electrical 
Engineers,  American  Society  of  \aval  Architects  and  Marine  Engineers,  Ameri- 
can Society  for  Testins  Mnterials,  Mining  and  MetaliarBlcal  Society  of  America. 

Memorial  and  Report  of  Convention  of  Delegates  held  in  San  Francisco,  January  15,  1912.  to  formu- 
late plans  for  holding  an  International  Engineering  Congress  in  connection  with  the  Panama-Pacific  Inter- 
national Exposition  in   1915. 


Among  the  great  engineering  feats  whicli  have 
characterized  the  years  of  the  last  century  and  tliose 
tluis  far  run  of  the  present,  there  is  nothing  that  ap- 
l)roaches  in  niagnitiule  and  boldness  the  construction 
of  the  Panama  Canal.  When  completed  and  in  opera- 
tion its  effect  on  travel,  commerce  and  navigation  will 
I.'C  profound.  As  a  factor  in  determining  the  character 
of  the  advance  in  civilization  during  the  twentieth  cen- 
tury, its  infincnce  cannot  now  be  measured,  but  its 
potential  imijortance  is  entering  into  all  the  arrange- 
ments for  future  commerce. 

It  is  a  signal  honor  for  the  L'nitcd  States  of  Amer- 
ica that  it  has  been  permitted  to  serve  as  the  instru- 
ment by. which  this  great  engineering  work  is  to  be 
acciimiilished.  Perhaps  in  no  i>ther  way  could  this 
nation  iiave  more  significantly  imjiressed  its  character 
on  a  work  i)f  world-wide  importance. 

In  tiiis  great  achie\ement,  no  class  in  this  countr\- 
is  more  interested  than  engineers,  j)roud  of  tiie  men  in 
llieir  profession  who  are  bringing  this  great  enterprise 
to  a  successful  completion. 

The  determination  to  hi>Id  on  the  Pacific  Coast  an 
International  Exposition  to  celebrate  the  joining  of 
tl'.e  two  great  oceans  has  brought  to  the  engineers  of 
the  west  a  stimulating  sense  of  the  importance  of  the 
work  of  the  engineer  as  a  factor  in  carrying  forward 
tl'.e  march  of  civilization,  and  mindful  of  the  inspira- 
tion and  professional  uplift  to  be  derived  from  a  con- 
course of  engineers  drawn  from  all  parts  of  the  world 
to  one  place  and  animated  by  one  common  purpose, 
they  have  committed  themselves  to  the  undertaking 
ci  bringing  to  the  scene  of  this  celebration  representa- 
ti\e  engineers  from  the  great  engineering  associations 
of  the  world  in  an  International  Engineering  Congress 
to  be  held  in  .San  Francisco,  and  during  the  course  of 
the  Ex])osition. 

In  the  full  realization  that  this  can  only  be  accom- 
plished through  the  various  national  societies  acting 
in  co-operation  toward  such  end.  the  representatives 
of  such  societies  in  convention  here  assembled,  beg  to 
report  with  specific  recommendations  attached,  such 
general  plan  of  organization  and  management  as  seems 
best  suited  to  accomplish  the  ])urposes  in  view. 

The  type  of  International  Engineering  Congress 
which  this  convention  desires  to  recommend  to  the 
consideration  of  the  national  engineering  societies 
wliich  it  here  represents,  may  be  viewed  primarily  as 
a  series  of  meetings  of  the  various  American  national 
societies  with  the  participation  or  co-operation  of  for- 
eign societies  of  similar  standing,  held  in  one  place 
and  w'ith  such  relation  or  sequence  in  time  as  ma}- 
best  serve  the  convenience  of  those  desiring  to  attend 

This  type  of  Congress  we  believe  to  be  the  sim- 
plest in  organization  and  the  most  practicable  in  it- 
relation    to    the    various    interests    involved.      It    wil! 


secure  flexibility  of  general  organization  and,  to  the 
jiarticipating  societies,  the  largest  possible  independ- 
ence and  responsibility,  each  in  its  own  field  of  work. 

Having  in  view  a  Congress  of  this  type  the  part 
which  would  be  taken  by  each  national  society  in  its 
individual  capacity  may  be  outlined  as  follows: 

It  will  issue  in  its  own  name  invitations  to  the 
foreign  societies  with  which  it  is  most  closelv  affili- 
ated and  will  be  primarily  responsible  for  the  duties  of 
host  to  such  as  may  accept,  .^t  the  same  time  such 
!  ivitation  might  naturally  be  supplemented,  should 
the  inviting  society  so  desire,  bv  a  further  official  or 
formal  invitation  from  the  Exposition  authorities 
thronsfh  the  special  Committee  on  Congresses. 

It  will  in  a  similar  manner  invite,  as  it  mav  desire, 
specially  eminent  foreign  engineers  to  read  papers  or 
to  take  part  in  the  proceedings. 

It  will  be  responsible  for  the  procuring  of  papers, 
their  examination,  acceptance,  translation  where  neces- 
sary, and  printing  previous  to  reading.  In  this  man- 
ner each  societv.  acting  for  itself  and  in  its  own  field, 
will  assume  full  responsibility  for  the  scope  and  char- 
.Tcter  of  the  papers  which  are  presented  under  its  direct 
auspices. 

It  will  likewise  assume  responsibility  for  final 
I'.rinting  and  publication  of  papers  with  discussion,  and 
as  it  chooses  may  effect  such  publication  either  as  a 
part  of  its  annual  volume  or  as  a  separate  publication. 

These  various  duties  and  responsibilities  relate 
to  the  participating  societies  individuallv  and  are  not 
shared  with  any  other  committee  or  body. 

Scope  of  Congress. 

This  Convention  recommends  that  the  scope  of 
the  proposed  Congress,  as  determined  by  the  number 
and  character  of  the  societies  invited  to  participate,  be 
determined  by  the  seven  national  societies  to  which 
this  report  is  primarily  made,  acting  conjointly  in  such 
rianncr  as  may  be  hereafter  determined. 

Other  Duties  and  Activities. 

In  addition  to  the  preceding  outline  of  suggested 
duties  and  activities  inhering  the  national  bodies  them- 
selves, either  individually  or  conjointly,  there  will  be 
certain  further  general  duties  and  activities  which  must 
be  shared  among  the  participating  societies  or  delegated 
in  some  measure  to  a  representative  committee. 

Such  duties  may  be  briefly  noted  under  the  fol- 
lowing three  heads: 

(1)  Local  Committee  Activities. 

(2)  General  Publicity. 

(3)  Social  Events,  Excursions  and  like  attentions 
lo  foreign  visitors. 

It  is  clear  that  in  carrying  to  a  successful  issue  an 
undertaking  such  as  the  proposed  Congress  there  will 
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he  required  a  strong  and  widely  representative  local 
committee. 

This  convention  recommends  that  the  nucleus  of 
such  a  local  committee  should  consist  of  an  executive 
lommittee  comprising  three  representatives  from  each 
of  the  participating  national  societies,  such  represen- 
tatives to  be  appointed  bv  the  Council  or  other  ap- 
pointing power  of  each  society,  having  in  view  su>-h 
iiouiinat'oiis  or  suggestions  from  its  local  members  or 
branch  as  they  may  desire  for  their  information  or 
guidance. 

The  general  duties  of  such  a  committee  are  suffi- 
ciently evident  from  its  name.  It  will  have  no  author- 
itv  to  speak  for  any  national  society  except  as  it  may 
receive  direct  authorization  to  do  so.  It  will  serve 
lirimarily  as  a  link  between  the  Exposition  authorities 
and  the  various  national  societies,  and  will  in  general 
endeavor  to  correlate  all  efforts  and  interests  of  a  local 
character  toward  the  success  of  the  undertaking. 

Program  of  Meetings.— Each  society  will  naturally 
l)repare  and  be  responsible  for  the  program  of  its  own 
p  eeting.  It  will  be  desirable,  however,  to  secure  some 
tiling  in  the  nature  of  a  program  of  meetings,  simplv 
to  insure  the  entire  series  with  a  reasonable  total  time 
of  perhaps  fifteen  days,  without  lost  time,  and  in  such 
sequence  or  concurrence  as  shall  be  mutually  most 
agreeable. 

Such  arrangements  would  most  naturally  be  made 
through  the  local  executive  committee  acting  as  an  in- 
termediary between  the  various  societies  and  the  Expo- 
sition authorities,  and  as  a  general  clearing  house  for 
all  such  matters  as  may  affect  the  various  societies  in 
a  collective  sense. 

Joint  or  Mass  Meetings.— While  papers  generally 
will  be  presented  under  the  auspices  of  the  society 
which  has  secured  their  preparation,  it  is  not  unlikely 
that  it  may  seem  desirable  to  hold  certain  joint  or 
mass  meetings  or  assemblies  at  which  distinguished 
foreign  engineers  or  others  may  have  the  opportunity 
of  addressing  a  larger  audience  than  might  attend  the 
meetings  of  a  single  societ)'.  It  may  seem  desirable 
to  open  the  Congress  with  some  such  meeting. 

Such  details  may  readily  be  arranged  by  the  sug- 
gested local  executive  committee,  which  will  act  in 
this  regard,  as  in  all  others,  on  behalf  of  such  groups  of 
societies  as  might  desire  to  make  such  arrangements. 
Publicity. — Regarding  publicity,  the  local  com- 
ii'ittee  win  naturally  be  expected  to  look  after  such 
i  art  rif  this  program  as  may  relate  to  the  Pacific  Coast 
in  general.  California,  San  Francisco  and  the  Exposi- 
tion itself. 

In  addition,  each  national  society  will  naturally 
take  such  steps  both  officially  as  a  body  and  individu- 
rdly  through  its  members,  as  may  serve  most  effec- 
tively to  bring  the  matter  to  the  favorable  attention  of 
its  own  members  throughout  the  country,  and  in  par- 
ticular to  that  of  such  foreign  societies  as  it  might 
naturally  be  expected  to  invite. 

.'social  events,  excursions,  etc..  will  naturally  be 
a'ranged  by  the  local  committee,  acting,  however,  in 
co-operation  with  the  various  national  societies,  and 
as  their  direct  agent  in  the  case  of  any  special  arrange- 
ments which  they  may  desire  to  make. 


Finance. 

The  various  participating  societies  will  naturally 
provide,  each  in  its  own  way,  for  such  expenditures  as 
n.av  be  necessarv  to  carry  out  its  own  individual  part 
of  the  program  as  outlined  above.  In  addition,  there 
will  be  need  of  certain  general  funds,  especially  for  the 
activities  of  the  local  committee. 

This  convention  does  not  recommend  any  specific 
plan  for  providing  such  funds,  believing  that  it  may  be 
safely  left  as  a  detail  to  be  later  determined,  in  case  the 
j.roposed  outline  plan  of  organization  secures  genera' 
approval. 

For  social  events,  excursions,  etc.,  it  will  be  neces- 
sary, presumably,  to  depend  largely  on  private  contri- 
butions. This  also  is  a  detail  which  is  left  for  latei 
consideration. 

Time  of  Proposed  Congress. 
This  convention  has  considered  carefully  the  (|ues- 
tion  of  the  time  of  year  most  suitable  for  the  success- 
ful holding  of  a  Congress  such  as  that  proposed,  and 
begs  to  report  that  in  its  opinion  the  month  of  Septem- 
ber (more  exact  dates  to  be  later  determined)  will 
])rove  the  most  acceptable  both  as  to  climatic  condi- 
tions and  the  general  personal  convenience  of  those 
who  will  desire  to  attend. 

Assembly  Rooms  for  Meetings. 

This  convention  has  received  through  represen- 
tatives of  the  Exposition  authorities,  authorized  to 
si)eak  for  its  President  and  Board  of  Directors,  full 
assurances  regarding  the  adequate  provision,  free  of  all 
expense,  of  suitable  assembly  rooms,  convention  halls, 
etc.,  as  may  be  required  for  a  Congress  such  as  is 
herein  contemplated. 

These  assurances  in  written  form  are  contained 
in  a  letter  addressed  to  the  convention  by  the  Chair- 
man of  the  Board  of  Exposition  Directors  and  fully 
empowered  to  give  to  this  convention  assurances 
regarding  such  assembly  and  meeting  rooms,  and  re- 
garding the  cordial  co-operation  and  support  which  the 
Exposition  authorities  will  extend  to  such  a  Congress 
within  the  limitations  indicated  in  this  communication, 
a  copy  of  which  is  hereto  attached  marked  "A". 

In  conclusion,  this  convention  desires  to  re]jort 
and  to  recommend  to  the  national  societies  here  repre- 
sented in  brief,  as  follows : 

(a)  It  is  the  sense  of  this  convention  that  ii  is 
highly  desirable  to  hold  in  San  Francisco  in  the  niontli 
of  September,  191.^,  an  International  Engineering  Con- 
gress. 

(b)  It  is  the  sense  of  this  convention  that  the 
general  plan  of  organization  and  management  herein 
outlined  is  that  which  will  prove  best  adapted  to  tiiis 
purpose,  and  such  plan  is  therefore  recommended  to 
your  favorable  consideration. 

(c)  Should  such  outline  plan  meet  with  your  a|i- 
proval  this  convention  begs  to  recommend  proni])! 
action  on  the  appointment  of  the  proposed  local  exacu- 
tive  committee  as  herein  suggested,  and  early  consid- 
eration of  ways  and  means  to  provide  for  the  clerical 
help  and  other  expenses  necessary  to  make  its  work 
effective. 


February  24.  1912.] 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS 


181 


SIMPLE  METHOD  FOR  FINDING  TRANSMIS- 
SION   LINE    REACTANCE. 

BY  OTTO  K.  FALCH.  Jr. 

Tlie  accompanying  chart  gives  a  rapid  method 
for  finding  the  cliarging  current  and  reactance  of  trans- 
mission lines.  It  consists  of  four  scales,  one  showing 
tlie  distance  between  the  wires  in  feet,  one  showing  the 
reactance  per  mile,  one  the  charging  current  at  10,000 
volts  between  wires  and  the  last  the  various  sized 
copper  wires,  whether  standard  cable,  solid  wires  or 
hemp  core  cable.  The  arrow  lines  show  that  a  .45  in. 
hemj)  core  cop]ier  calile  with  a  12  ft.  spacing  has  a  re- 
actance of  8.1.^  ohms  per  wire  and  a  cliarging  current 
of  .0303  amperes  per  mile  of  10,000  volts. 
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For  a  104,000  volt  line  136  miles  long  the  react- 
ance consequently  becomes  111  ohms  and  the  charg- 
ing current  42.8  amperes  at  60  cycles  per  second,  tlic 
equivalent  of  7730  kilowatt  amperes.  Other  problems 
are  similarly  solved  by  connecting  a  straight  line  from 
the  size  of  wire  to  the  spacing  and  finding  the  values 
sought  at  the  intersection. 

This  chart  is  a  modification  of  that  published  in 
the  l"eh.  10.  1012,  issue  of  this  journal. 


Splicing  the  Pacific  Cable,  which  snapped  on  tlic 
reefs  off  ihc  Mithvay  Islands,  is  to  be  tried  by  llic 
British  cable  steamer  Restorer,  which  left  Seattle  this 
week.  .\\  Honolulu  a  crew  of  Kanaka  divers  with  tlioir 
surf  boats  will  be  taken  aboard  to  assist  in  the  difficult 
task  of  grappling  for  the  cable. 


THE  POSSIBILITIES  OF  CO-OPERATION, 

IJV     PIllLll'    .-^.     I>()|i|i 

During  the  great  Jovian  celebration  at  New  York 
City,  Philip  S.  Dodd,  director  of  publicity  of  the  Na- 
tional FJectric  Lamp  Association  and  secretary  of  the 
Commercial  Section  of  the  National  Electric  Light 
Association,  outlined  briefly  the  work  which  had  been 
done  and  which  was  being  done  by  the  Commercial 
Section,  mentioning  the  value  of  the  reports  whicli 
had  been  prepared  l>y  the  Commercial  Section  Com- 
mittees last  year,  and  the  value  of  the  two  publica- 
tions, "Data  on  Electric  .Signs"  and  "The  Electrical 
Equipment  of  the  Home"  for  the  development  of  the 
industry  along  educational  lines,  and  their  value  as  a 
force  in  the  education  of  the  public  concerning  things 
electrical.  He  explained  that  the  plans  of  the  Com- 
mercial Section  for  the  coming  year  embodied  the 
preparation  of  at  least  three  other  publications  along- 
similar  lines,  which  would  be  prepared  for  general 
distribution  to  assist  the  central  stations  and  manufac- 
turers in  the  development  of  their  business.  .Also  that 
the  plans  of  the  Section  embodied  the  compilation  and 
distribution  of  a  "Cumulative  Commercial  Inde.x  and 
Digest"  for  the  benefit  of  the  commercial  men  in  the 
industry.  The  digest  to  contain  a  complete  catalogue 
of  current  consuming  devices  together  with  data  rela- 
tive to  their  various  constructions  and  installations,  and 
abstracts  and  digests  appearing  in  the  technical  press. 

.Mso  that  the  Section  had  planned  for  an  adver- 
tising exchange  which  would  give  to  its  members  the 
best  thought  in  the  country  pertaining  to  advertising 
and  developmental  campaigns  for  use  of  business- 
getting  departments. 

With  regard  to  the  New  York  Jovian  Luncheon 
meetings  and  various  other  local  organizations  of  sim- 
ilar character,  he  made  a  strong  plea  for  the  commence- 
ment, by  these  organizations  of  definite,  practical  work 
for  the  development  of  the  industry  as  a  whole,  illus- 
trating forcibly  that  where  organizations  of  this  char- 
acter were  conducted  along  the  lines  of  merely  passive 
co-operation,  that  the  interest  in  these  organizations 
was  apt,  in  the  course  of  time,  to  lag,  Iiut  that  in  each 
case  where  active,  a,ggressive  work  had  been  taken  up, 
the  organizations  w^ere  not  onlv  of  much  greater  value 
to  the  industry,  but  that  the  interest  and  enthusiasm 
was   retained   and   greatly  strengthened. 

He  suggested,  and  the  suggestions  were  later  car- 
ried out.  that  two  committees  be  appointed  for  the 
commencement  of  real  work:  one  the  ways  and  means 
committee  to  prepare  plans  for  the  definite  organiza- 
tion in  the  Citv  of  New  York,  and  a  further  committee 
to  take  up  and  start,  if  possible,  the  co-operative  elec- 
trical page. 


The  largest  Diesel  engine  yet  built  for  stationary 
work  is  that  of  2000  to  2400  horsepower,  manufactured 
bv  Sulzer  Bros,  of  Winterthur,  but  it  is  now  stated, 
however,  that  an  order  has  been  placed  with  the  same 
firm  for  four  4000  brake-horsepower  engines  destined 
for  electric  driving  in  Chile.  These  will  be  of  the  six- 
cylinder  type,  working  on  the  two-cycle  principle,  and 
their  design  will  be  practically  tlic  same  as  that  of  a 
marine  engine  of  the  same  power  without  the  reversing 
gear.  Crossheads  will  be  employed,  and  it  is  intended 
that  the  engines  shall  be  rendered  as  simple  as  possible. 
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WATER  POWERS. 

UV.  J.   C.   KAUSTOX. 

In  tlie  course  of  an  address  ilelivered  before  the 
Northwest  Mining  Convention  at  Spokane,  Wash., 
l'"ebruary  13lh,  1912,  are  forcibly  stated  some  plain 
facts  about  the  Federal  resistance  of  water  power  de- 
velopment in  the  West. 

It  is  our  purpose  to  briefly  inquire  into  the  theory 
underlying  the  use  of  this  great  National  asset,  and 
into  the  perversion  of  that  theory  as  we  now  unfor- 
tunately find  it. 

The  Congressional  Act  of  1866  throwing  the  pub- 
lic domain  open  to  mineral  location,  the  I'acific  Kail- 
roads  Bill,  the  great  territorial  acquisitions  to  the 
United  States,  the  Public  Land  Laws  and  the  Carey- 
Act  were  all  based  upon  the  theory  of  encouragement 
and  national  development. 

It  was  not  until  this  great  group  of  Legislative  Acts 
made  its  vitalizing  influence  felt  throughout  the  coun- 
try that  the  nation  put  away  its  swaddling  clothes  and 
stepped  full-panoplied  into  the  arena  of  world  pow- 
ers. It  was  not  until  the  fruits  of  such  an  internal 
policy  were  gathering  that  the  Nation  put  its  mone- 
tary system,  like  the  other  great  nations,  upon  the 
giild  basis.  It  was  not  until  the  Pacific  railroads 
fostered  and  encouraged  by  the  Federal  Government, 
were  in  their  fullest  operation,  that  it  was  possible 
to  enforce  the  otherwise  inert  Monroe  Doctrine.  It 
was  not  until  our  mineral  resources  were  copiously 
producing  that  the  the  Nation  could  remit  a  Boxer 
Indemnity:  not  until  our  lands  and  forests  were  in- 
tensively producing  that  we  could  come  forth  as  a 
champion  of  the  weak  and  compel  Spanish  righteous- 
ness. It  was  not  until  a  splendid  measure  of  Na- 
tional prosperity  prevailed,  attaining  its  fullest  magni- 
tude when  National  encouragement  flourished,  that  it 
was  possible  for  an  American  Navy  to  circuunavigate 
the  earth. 

Amongst  the  logical  incidents  of  a  universal  West- 
ern development  came  the  need  for  mechanical  power. 
Coal  there  was  in  plenty  throughout  the  Eastern  and 
Middle  Western  States;  but  the  measures  of  the  West 
were  less  plentiful  and  less  pure.  Nevertheless,  what 
the  Western  States  seemed  to  lack  in  accessible  coal 
reserves  was  munificently  made  up  in  a  vast  number 
of  great  natural  water  powers.  If  the  laws  of  Con- 
gress were  the  means  of  creating  a  colossal  empire 
of  agricultural  and  other  industries,  not  the  least  of 
those  industries  being  power,  then  it  must  follow,  un- 
less the  Nation  is  to  stultify  itself,  that  this  water  power 
industry  must  be  developed  upon  the  same  theorv  as 
were  the  primal  industries  from  which  it  sprang.  Not 
that  this  industry,  as  such,  is  a  child  in  need  of  special 
or  privileged  encouragement,  but  since  its  develop- 
ment is  as  essential  to  the  fullest  well-being  of  tlie 
West  as  a  dependable  fuel  supplv.  it  cannot  and  will 
not  develop  under  the  blightinsf  theory  of  discourage- 
ment and  stranc-ulation.  The  industry  promises  to 
become,  indeed  has  alreadv  become,  one  of  the  ini- 
l)ortant  links  in  National  develonment. 

The  necessitv  for  economical  nower  i<;  tantsnumnt 
In  tlie  necessity  for  economical  transportation.  Power, 
like  transportation,  cannot  be  doled  out  with  a  wheel- 
barrow, but  onlv  bv  the  asfsrecration  of  larsre  plants 
economically  operated  and  nermaneu'Jv  built  tipon 
permanent  titles,  safeguarded  in  their  rights  and  cn- 


couragetl  by  intelligent  and  uuwhimsical  laws,  can 
they  meet  the  demand  which  a  growing  country  must 
require. 

If  hydro-electric  power  usurps  a  part  of  the  fiekl 
which  coal  previously  served,  that  usurpation  is  be- 
nign and  is  the  highest  form  of  conservation  because 
the  coal  is  saved  and  the  wasting  waters  are  put  to 
beneficial  use.  If  the  coal  measures  of  the  Eastern 
States  feel  aggrieved,  and  are  sulTering  for  a  Western 
market,  well  and  admirably  nuist  their  hopes  find  en- 
couragement in  the  present  bureaucratic  restrictions 
upon  Western  power  sites.  But  perish  the  thought 
^it  is  untenable.  Yet  curiously  by  an  innocent 
corollary,  the  less  water  power  there  is  on  the  luar- 
ket  the  greater  must  be  the  demand  for  coal  and  oil. 
It  is  an  historical  fact,  incidentally,  that  the  Western 
and  Alaskan  coal  fields  not  already  patented  luay  not 
be  developed  excepting  under  formidable  F'ederal  re- 
strictions. Thereby  follows  another  embarrassing 
corollary ;  the  market  for  the  coals  that  are  now  pro- 
duced from  patented  lands  is  daily  exi)anding,  while 
prices  are  foolishly  sympathetic  with  demand.  I'ur- 
thermore,  it  is  a  noteworthy  coincidence  that  the  pri- 
vate owners  of  coal  and  oil  lands  generally  are  active 
and  outspoken  in  their  approval  of  the  withdrawal 
of  all  public  domain  on  which  coal  and  oil  are  known 
to  exist.  If  the  present  policy  of  the  alleged  con- 
servationists tends  to  restrict  the  rival  fields  of  ]iro- 
duction  or  to  create  a  handicap  upon  such  profluction, 
it  needs  no  economist  to  translate  that  important  fact. 
If  the  same  policy  seeks  to  further  establish  a  handi- 
cap upon  water  powers, — an  admitted  rival  of  pri- 
vately owned  coal  mines  and  oil  fields,^then  we 
secure  a  clearer  vision  of  the  political  conservation- 
ists' desire  for  Federal  strangulation.         -v. 

The  permanent  administration  by  the  l-'ederal 
Government  of  water  powers  or  public  lands  in  a 
State,  sovereign  as  to  all  functions  except  those  which 
were  delegated  to  the  National  Government,  is  an 
interference  with  State  affairs  never  before  atteinptcd. 
Such  an  attempt  must  result  in  a  carpet  bag  bureau- 
:racy.   obnoxious   and   putricent. 

In  this  country  the  fundamental  basis  of  law  is 
that  the  States  have  all  the  so\ereign  power  which 
they  have  not  surrendered  expressly  or  bv  iiuplicalif>n 
to  the  National  Government.  In  the  matter  of  waters 
the  only  power  surrendered  to  the  National  Govern- 
luent  is  the  control  of  the  navigable  streams  for  the 
purpose  of  maintaining  and  improving  their  naviga- 
bility for  the  benefit  of  interstate  commerce.  The 
Supreme  Court  has  time  and  again  determined  that 
the  waters  belong  to  the  States  and  not  to  the  Na- 
tional Government.  In  accordance  with  this  prin- 
ciple every  arid  State  in  the  union  has  enacted  laws 
go\erning  the  use  of  water  for  irrigation  and  power 
puri)oses.  and  the  Supreme  Court  has  sanctioned  such 
laws.  It  has  held  that  such  laws  have  always  been 
in  existence  as  laws  of  necessitv. 

The  man  who  first  applies  the  water  to  beneficial 
use  for  irrigation  or  power  is  universally  recognized 
as  havine:  prioritv  of  right  to  the  flow  of  that  water. 
The  Federal  officials  now  recognize  the  ownership  of 
the  water  in  the  States,  but  in  order  to  secure  juris- 
diction they  claim  that  inasmuch  as  the  Government 
owns  the  lands  lying  along  our  streams  they  will  not 
grant  a  permit  or  right  of  way  to  a  power  company 


February  24.  1912.1 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


183 


lo  conduct  the  water  over  that  land  and  by  a  sharp 
descent  send  it  back  to  the  stream,  thereby  generating 
power,  unless  the  owner  of  such  power  plant  agrees  to 
pay  a  royalty  on  the  water  and  until  he  agrees  to 
certain  other  discouraging  bureaucratic  terms.  This 
is  simply  doing  indirectly  what  the  Government  can- 
not do  directly.  It  is  annulling  the  inherent  power  of 
sovereignty  in  the  States  called  Eminent  Domain,  by 
which  rights  of  way  can  be  condemned  for  public  en- 
terprises. 

Under  the  guise  of  Conservation  the  political  con- 
servationists have  so  grossly  misrepresented  the  facts 
that  a  credulous  public  has  come  to  believe  that  the 
theory  and  policy  of  our  Government  should  be  en- 
tirely reversed;  that  the  title  to  water  powers,  coal, 
nil  and  phosphate  lands  should  jje  held  in  perpetuity 
by  the  Government,  and  that  the  right  to  exploit  them 
should  be  thruugii  leases.  There  is  just  as  much  rea- 
son why  they  should  include  agricultural  lands,  but 
they  well  know  that  such  an  attempt  would  mean 
political  oblivion  to  the   Palladine  of  Conservation. 

Among  the  proposed  bureaucratic  terms,  certain 
I'ederal  taxes  are  now  fixed  by  the  permits  for  the 
use  of  State  waters.  Time  will  not  now  permit  of  a 
full  discussion  of  those  taxes,  but  a  few  of  their  sa- 
lient features  may  with  propriety  be  pointed  out. 
The  terms  of  the  permit  impose  a  tax  upon  the  out- 
put of  the  power  plant.  This  tax  is  so  ingeniously 
devised  that  if  a  man  installs  a  highly  efficient  plant 
he  must  pay  a  higher  conservation  charge  than  the 
man  who  wastes  water  by  the  installation  of  a  cheap, 
inefficient  plant.  Furthermore,  the  man  who  sells 
power  at  a  low  price  must  pay  a  greater  tax  than 
the  man  who  sells  at  a  high  price.  The  man  who 
transmits  his  power  over  long  distances,  as  is  so  gen- 
erally done  in  the  West,  must  pay  for  all  his  transmis- 
sion losses  and  therefore  pays  a  greater  ta-x  than  tiie 
man  who  sells  his  power  at  home.  This  leaves  centers 
remote  from  water  power  to  turn  to  other  and  perhaps 
much  more  expensive  means,  thus  stultifying  the  the- 
ory of  National  Development.  Again,  if  "forest  con- 
trol" adds  25  per  cent  to  the  value  of  water  power,  a 
tax  of  4.2  per  cent  of  the  gross  receipts  is  a  tax  of  21 
per  cent  of  the  gross  value  contributed  by  the  forest. 
These  figures  of  taxation  are  cited  by  Mr.  Lewis  P.. 
Stillwell.  past  president  of  the  .Xmerican  Society  of 
Electrical  Engineers,  as  fairly  typical  within  the 
schedules  now  demanded.  Any  yet  this  new  Heaven 
and  new  Earth  are  announced  from  Washington  with 
the  same  irresponsible  nonchalance  as  if  our  Napo- 
leons of  Conservation  were  buying  a  five-cent  cigar. 

It  must  therefore  be  evident  to  him  who  runs  that 
whereas  by  virtue  of  a  benign  and  fostering  policy  on 
the  part  of  the  Federal  Government,  wherein  the 
boundless  West  leaped  from  infancy  to  adolescence 
under  the  theory  of  encouragement  and  National  de- 
velopment it  now  finds  itself  struggling  for  life  under 
the  antithesis  of  that  tlieory  which  is  expressed  by 
discouragement  and  strangulation. 

While  it  is  too  often  customary  in  these  days  of 
Bureaucratic  Nostrums  to  condemn  without  offering 
reconstruction  material,  the  speaker  desires  to  olTcr 
as  a  substitute  for  the  present  form  of  "Power  Agree- 
ment" now  enforced  by  the  Forestry  Service,  the  fol- 
lowing : 


1.  The  Government  should  make  grants  to  re- 
sponsible parties  on  an  intermediate  franchise  plan 
similar  to  that  adopted  by  the  State  of  Wisconsin  for 
franchises  for  public  utility  companies.  This  would 
be  a  grant  practically  during  good  behavior, — the 
question  of  good  behavior  to  be  subject  to  review  by 
the  courts  only.  The  Government  should  retain  the 
right  to  regulate  service  and  rates,  in  case  the  State 
in  which  the  property  lies  neglects  to  provide  for 
such  regulation.  Probably  where  the  property  lies 
within  more  than  one  State,  or  where  the  business 
served  is  interstate  business,  the  Government  should 
retain  jurisdiction  in  its  own  hands.  This  plan  will 
accomplish  all  that  the  advanced  conservationists 
can  hope  to  do,  while  at  the  same  time  making  it 
possible  to  obtain  private  capital  for  such  enterprises. 

2.  No  rental  should  be  charged  for  the  conces- 
sion. The  reason  for  this  provision  is  that  in  the  lirst 
place  if  the  enterprise  is  able  to  pay  a  rental  it  should 
take  the  form  of  a  reduction  in  price  for  the  power 
sold,  which  gives  the  benefit  directly  to  the  consumer, 
whereas  if  a  rental  be  charged  it  becomes  an  indirect 
tax  upon  the  consumer  for  the  benefit,  not  of  his 
community,  but  of  the  Federal  treasury.  The  people 
of  the  West  feel  that  in  view  of  the  fact  that  practi- 
cally all  eastern  water  powers  are  in  private  hands  and 
pay  no  taxes  to  the  Federal  treasury,  the  West  should 
have  the  benefit  of  its  water  powers  for  the  localities 
in  which  they  exist. 

Where  streams  are  improved  at  the  expense  of 
the  Government  or  State,  the  power  should  be  reserved 
to  the  Government  to  assess  the  power  companies  oc- 
cupying sites  upon  the  river  affected,  for  the  reason- 
able benefits  conferred  by  said  Government  improve- 
ment, the  assessment  to  take  the  form  of  an  annual 
interest  charge  payable  to  the  Government  or  State. 

It  would  probably  be  desirable  to  extend  this  last 
named  feature  to  the  extent  that  if  a  private  corpora- 
tion makes  an  improvement  upon  a  stream  which  will 
benefit  not  only  its  own  property  but  other  property 
upon  the  stream,  some  means  should  be  had  of  com- 
pelling the  sharing  with  it  of  the  cost  of  said  improve- 
ment among  the  other  parties  benefitted. 

It  might  be  provided  that  in  case  the  lands  thus 
granted  shall  later  be  required  by  tl^e  Government 
for  its  own  use,  that  the  grantees  be  compensated  for 
the  reasonable  value  of  the  improvements  which  they 
have  made  upon  the  sites,  and  for  such  improvements 
as  they  have  made  which,  while  not  situated  upon 
the  Government  sites,  are  nevertheless,  dependent 
upon  said  site  for  their  usefulness,  as  an  example, 
transmission  lines  connecting  the  power  plants  built 
upon  Government  sites  with  the  market  which  they 
supply,  whose  usefulness  would  be  entirely  destroyed 
if  the  site  were  compelled  to  be  abandoned. 

A  comparatively  short  term  of  franchise  on  any 
such  sites  should  not  be  seriously  considered  as  thev 
will  undoubtedly  stand  in  the  way  of  the  development 
of  the  power  resources  of  the  country,  and  the  sink- 
ing fund  necessary  for  the  retirement  of  the  capital 
invested  within  the  term  of  short-term  franchises 
would  add  so  materially  to  the  cost  of  service  to  the 
consumer  that  it  would  be  verj'  objectionable,  and  it 
seems  to  me  altogether  unnecessary. 
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The  recent  jiiiblislied  list  of  bank  clearings  of  the 
coast  cities  a.s  compared  with  those  of  a  year  ago  indi- 
cate   that    an    enormous    increased 
Business  volume    of   transactions    is    taking 

Activities  place   somewhere   in   the   West  to 

cause  all  this  money  to  change 
hands.  Unquestionably  the  early  future  will  see  a 
marked  betterment  in  coast  conditions.  The  eternal 
sound  of  the  Panama  canal  shovels,  eating  their  way 
thiough  the  connecting  link  of  two  continents,  serve 
but  to  warn  us  all  of  the  near  approach  to  completion 
of  this  project  of  the  ages.  Somebody,  somewhere, 
must  get  busy  and  the  wise  ones  on  the  coast  are  pre- 
paring to  spike  their  share  in  the  new  commercial  read- 
justment. 


:\n  enterprise,  having  for  its  purpose  the  nation- 
wide celebration  of  the  completion  of  the  greatest 
•ri-    /^  It    r  engineering  undertaking  known  to 

The  Call  of    ^  ^,,g  j-jvilized   world,  mav  well  en- 

the  Engineering 
Societies 


tertain  the  liighest  ambitions  and 
aspirations.  So  peculiarly  signifi- 
cant of  the  project  it  commemorates,  is  the  holding  of 
an  international  engineering  jubilee  at  San  J'rancisco 
in  1915,  the  memorial  to  the  great  national  engineering 
societies,  found  elsewhere  in  these  columns,  is  certainl)' 
fitting  and  timely. 

The  American  Institute  of  Electrical  Engineers 
has  already  taken  definite  and  positive  action  in  the 
matter  of  holding  an  international  electrical  congress 
at  San  Francisco  during  September  of  1915.  It  is  to 
be  hoped  that  the  other  societies  will  take  similar 
action  at  an  early  date.  >_- 

The  proposal  set  forth  in  the  memorial  outlines 
a  method  of  committee  representation  for  a  general 
inter-society  conference,  which  is  complete  and  shoniil 
prove  eflfective  in  every  respect. 

A  little  over  two  years  and  a  half  now  remain 
before  the  Panama-Pacific  International  Exposition 
will  be  in  full  swing.  Engineers,  the  world  over,  must 
be  communicated  with  in  the  planning  of  the  program 
for  this  great  gathering.  Months  must  be  spent  in  the 
preparation  of  papers  after  the  noted  speakers  are 
engaged.  In  the  absence  of  the  proposed  world's 
greatest  wireless  station  at  San  Francisco,  it  is  to  be 
hoped  that,  although  slower  speed  is  necessitated  in 
delivering  the  invitations,  force  will  not  be  lacking  in 
bringing  about  an  immediate  and  definite  affirmative 
answer  to  this  urgent  invitation. 


News    Notes 
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The  recent  announcement  that  the  largest  auto- 
mobile company  in  the  world  is  to  build  immediately 

in  California  a  branch  factory  that 
The  Electric  will  cost  $300,000  and  be  capable  of 

Motor  Truck  turning  out  5000  machines  a  year 

is  interesting  to  coast  engineers. 
The  West  seems  to  figure  in  the  rise  of  all  great  in- 
dustries of  the  day.  The  citizens  of  California  pos- 
sessing   within    their    borders    over   one-tenth    of    the 
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automobiles  of  America,  may  well  be  wooed  by  these 
great  interests. 

The  automobile  as  a  pleasure  giving  mechanism 
is  unquestionably  in  a  class  by  itself.  But  the  other 
side,  the  commercial  end,  in  which  the  electric  motor 
truck  is  beginning  to  play  such  a  leading  role  in  the 
congested  districts  of  our  western  cities,  is  the  phase 
which  so  deeply  interests  at  present  those  of  us  who 
are  engaged  in  affairs  electrical. 

The  recent  San  Francisco  meeting  of  the  Electrical 
Development  League  was  of  much  interest  to  all  those 
either  taking  part  or  listening  to  the  discussion.  There 
was  no  point  brought  up,  however,  of  more  intense 
interest  than  the  announcment  of  Geo.  C.  Holberton, 
general  manager  of  the  San  Francisco  Gas  &  Electric 
Company  that  parties  stood  ready  to  pay  an  amount 
of  money  equivalent  to  16  per  cent  on  the  investment 
for  any  one  who  would  furnish  $45,000  to  purchase 
electric  motor  trucks  for  the  use  of  a  certain  firm  in 
San  Francisco. 

New  uses  and  new  industries  are  constantly  aris- 
ing which  each  day  give  broader  applications  for  sale 
of  electrical  energy.  None,  however,  are  more  prom- 
ising than  the  rapid  rise  of  the  electric  motor  truck. 


The  Relief  of 
the  Earth-Bound 


The    water-fall    with    its   bountiful   provision    for 

human   needs  delights  and   touches  the  heart  of  man 

with     a     beauty     indescribable — a 

beauty  not  of  a  picture  painted  on 

canvas  but  rather  a  beauty  whicli 

enters    the    innermost    recesses   of 

liunian    \carnings    and    longings    where    dwell    those 

<|tialities  that  enlunc  man  with  tlie  Infinite. 

Such  a  beauty  overcomes  the  power  expert  when 
he  views  from  some  point  of  eminence  the  hundreds 
of  miles  of  drainage  area,  feeding  the  rushing  rivers 
which  hurry  onward  in  their  flight  to  the  loud  roarinji- 
Pacific.  The  deep  canyons  no  longer  appeal  to  him 
as  mere  masterpieces  of  nature  for  ornamental  use, 
but  now  he  sees  in  them  prospective  tunnels,  over- 
hanging flume  lines,  siphons  which  will  cross  the  inter- 
secting canyons  and  a  thousand  other  engineering 
structures  which  will  aid  him  in  harnessing  these  un- 
told powers  and  making  them  of  use  to  his  fellowmen. 
One  of  the  characteristics  which  distinguish  the 
human  being  from  the  other  members  of  the  verte- 
brate family — the  ox,  the  cow  and  the  ass — is  man's 
ability  to  utilize  the  forces  in  nature  and  make  tht-ni 
obey  his  will  and  pleasure.  The  followers  of  Zoroaster 
in  the  early  dawn  of  history,  inspired  by  the  seeming 
inherent  divine  powers  of  the  flame,  worshipped  the 
heat-giving  fire  as  an  ever-present  god.  The  Phoe- 
nicians, in  their  wind-propelled  ships,  sailed  the  un- 
known seas,  thereby  gaining  for  their  civilization 
prowess  and  world  knowledge.  The  great  powers 
latent  in  the  falling  of  water  have,  however,  in  order 
to  bless  mankind  with  their  presence,  awaited  the  mod- 
ern development  of  electrical  transmission  of  energy.'. 

The  mere  question  of  being  able  to  harness  these 
powders  and  deliver  them  at  a  profitable  figure  is  to 
the  true  engineer  but  a  side  issue.  It  is  rather  the 
thought  of  being  able  to  utilize  these  waters  over  and 
over  again  for  hundreds  of  years  to  come  that  holds 
him    spellbound    in    his    work..    .'\s   he    straps    on    lii-^ 


liigh-legged  boots  and  throws  his  mountain  transit 
over  his  shoulder,  he  dreams  these  dreams  and,  as 
the  packtrain  with  its  burdens  securely  fastened  by 
the  "diamond  hitch,"  trails  its  way  up  through  the 
long  winding  canyons  to  the  distant  reservoir  lakes 
above,  again  he  dreams  of  the  good  he  will  be  able 
to  accomplish  for  his  fellowmen.  The  beauty  of  it 
all  is  that  no  matter  how  many  water  powers  he  har- 
nesses, no  matter  how  many  canyons  he  reservoirs,  like 
the  widow's  cruse  of  oil,  his  power  supply  will  never 
diminish,  but  year  after  year  continue  to  pour  its 
blessings  in  the  way  of  liglit,  heat,  and  the  other  com- 
forts into  the  heart  throbs  of  the  busy  business  centers 
a  hundred  miles  away. 

llie  last  ten  years  have  added  a  new  impetus  to 
western  life.  No  longer  our  young  men  from  the  east- 
ern colleges  and  universities  flock  out  to  the  mountain 
ranges  and  deep  valleys  for  the  purpose  of  sifting  the 
sands  for  gold.  Now  comes  a  stronger,  sturdier  class 
of  prospective  citizens,  young  men  ambitious  to  be 
factors  in  the  development  of  the  great  waterpowers 
of  our  Western  Empire.  From  snow-capped  Mt.  Rain- 
ier in  the  north  to  our  sun-lit  deserts  in  the  south, 
our  mountain  districts  seem  to  be  teeming  with  these 
young  men.  The  result  is  that  every  crooked  turn  in 
our  rivers,  every  waterfall  with  its  rainbow  hue,  every 
mountain  lake  with  its  wild  game  and  fish,  has  been 
explored,  mapped,  and  reported  upon  as  to  future 
power  possibilities. 

The  granite  reef  a  mile  through  its  heart,  the  over- 
hanging cliff  studded  with  rocky  pinnacles,  and  the 
desert  with  its  burning  sands  have  seemed  to  oflfer 
no  obstacles  to  the  advance  of  the  great  trend  of  power 
development; 

Many  have  said  there  is  no  study  more  sublime 
than  astronomy,  which  tells  of  worlds  millions  of  miles 
away.  Yet  as  we  gaze  upon  the  masterpieces  of  engi- 
neering accomplishment,  of  rocky  dams  running  into 
the  hundreds  of  feet  vertical,  tunnels  conveying  water 
five  miles  through  the  rocky  pinnacles,  flumes  con- 
structed along  sheer  cliffs,  pen-stocks,  taking  their 
waters  from  a  point  almost  invisible  in  its  vertical  dis- 
tance above,  we  are  overcome  with  the  awe-inspiring 
accomplishments  that  confront  us. 

A  celebrated  artist,  in  his  endeavor  to  portray  the 
burdens  and  cares  of  the  human  race,  pointed  a  picture 
more  eloquent  than  words,  setting  forth  the  manner 
in  which  every  member  of  the  human  race  is  held 
bound  to  the  earth.  His  painting  is  called  "Earth- 
bound"  and  pictures  the  old  man,  the  young  man,  the 
woman  and  the  child  supporting  a  crushing  weight, 
which  pins  them  to  the  earth.  The  men  are  endeavor- 
ing to  share  the  child's  part  of  the  crushing  burdens 
and  in  a  measure  to  share  the  woman's  while  the 
woman  is  also  supporting  her  share  of  the  burden  and 
endeavoring  in  addition  to  share  the  child's. 

No  artist  can  picture  the  influence  the  harnessing 
of  the  subtle  forces  of  nature  is  having  upon  the  human 
race,  nor  can  he  point  the  extent  to  which  its  burdens 
are  now  being  alleviated.  Suffice  it  to  say  that  it  re- 
quires no  stretch  of  the  imagination  to  prophesy  that 
with  the  highest  development  of  the  water  fali  and  its 
captive  power  will  eventually  come  the  relief  of  the 
"earth-bound." 
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PERSONALS. 

C.  C.  Cooley,  representing  a  wire  nianulactory  ot  Trenton, 
N.  J.,  is  among  the  recent  arrivals  at  San  Francisco. 

C.  C.  Hillis,  Pacific  Coast  branch  manager  of  the  Electric 
Appliance  Company,  has  returned  to  his  headquarters  at  San 
Francisco  from  the  East. 

Samuel  G.  McMeen,  general  manager  of  the  Mount  Hood 
Railway,  Light  &  Power  Company,  of  Portland,  spent  the 
past  week  at  San  Francisco. 

F.  O.  Blair,  formerly  with  the  Missouri  Pacific  Railway 
Company,  has  been  employed  by  the  city  commission  of  Che- 
halis  to  act  as  city  engineer. 

C.  E.  Groesbcck.  who  represents  the  Western  States  Gas 
and  Electric  Company,  with  headquarters  at  Portland,  was 
a.  recent  San  Francisco  visitor. 

S  P.  Russell,  manager  of  the  electrical  department  of 
H.  \V.  Johns-Manville  Company's  San  Francisco  branch,  has 
returned  from  an  Eastern  trip. 

R.  Leo  Van  der  Naillen,  general  manager  of  the  Oro 
Electric  Corporation,  is  at  Oroville  on  business  connected 
with  the  proposed  hydroelectric  development. 

F.  B.  Gleason,  manager  of  the  San  Francisco  branch  of 
the  Western  Electric  Company,  is  at  Seattle  to  meet  Mr. 
Bennis,  an  official  of  the  company,  and  accompany  him  to 
California. 

P.  H.  Affolter,  manager  of  the  electrical  department  of 
Fairbanks,  Morse  &  Co.'s  San  Francisco  house,  has  returned 
from  an  extensive  Eastern  trip,  in  the  course  of  which  he 
visited  the  various  factorie*. 

Charles  W.  Waller,  who  is  interested  in  the  California 
Consolidated  Light  &  Power  Company,  which  operates  elec- 
tric power  and  traction  plants  at  Monterey  and  Salinas,  is 
at  New  York  City  on  business. 

John  Coffee  Hays,  general  manager  ot  the  Mount  Whitney 
Power  Company,  arrived  at  San  Francisco,  from  Visalia, 
during  the  past  week,  in  company  with  John  Hays  Hammond, 
with  whom  he  is  interested  in  hydroelectric  enterprises. 

Among  the  San  Francisco  electrical  representatives  who 
recently  visited  Los  Angeles  on  business  were:  Miles  Steel, 
of  the  Benjamin  Electric  Company,  H.  B.  Squires  of  Otis  & 
Squires,  and  S.  B.  Gregory  of  the  Arrow  Electric  Company. 

H.  E.  Grant  of  the  British  Columbia  Electric  Railway 
Company,  recently  delivered  an  inspiring  address  on  "Some 
Notes  on  Opportunity  in  the  Electrical  Industry,"  before  the 
Vancouver  Section  of  the  National  Electric  Light  .Associa- 
tion. 

H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  returned  to  San  Francisco  during  the  past 
week  after  a  business  tour  of  Southern  California.  He  ex- 
pects to  start  something  among  the  Rejuvenated  Sons  of  Jove 
very  shortly. 

Arnold  Pfau,  hydraulic  engineer  for  the  Allis-Chalmers 
Company,  who  recently  arrived  at  San  Francisco,  has  gone 
to  the  Seattle  office  of  the  company  and  will  make  tests  of 
the  new  hydroelectric  plant  of  the  White  River  Power  Com- 
pany at  Sumner,  Wash.,  before  he  returns  to  California. 

J.  J.  Pottinger,  formerly  sales  manager  with  the  San 
Francisco  offices  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  has  l)ecome  sales  manager  of  the  Mechanical 
Installation  Company  ot  189  Second  street,  San  Francisco, 
who  will  specialize  on  electrical  construction  and  repair 
work,  as  well  as  second-hand  electrical  machinery. 

H.  L.  Jackman,  general  manager  ot  the  light  and  power 
interests  of  the  Western  States  Gas  &  Electric  Company 
in  Humboldt  County,  spent  the  past  week  at  San  Francisco 
purchasing  steam  turbine  equipment  for  the  Eureka  generat- 
ing plant,  which  is  to  have  its  capacity  doubled  at  once.  The 
contract  for  additional  condensing  apparatus  was  awarded 
to  Hunt,  Mirk  &  Company. 


John  Martin,  who  is  interested  in  the  Coast  Counties 
Power  Company  and  the  Midway  Oil  Company,  has  returned 
to  San  Francisco  from  New  York  accompanied  by  Mrs.  Martin. 

Herman  von  Sbrenk,  formerly  of  the  forestry  department, 
at  present  a  consulting  engineer  of  St.  Louis,  a  leading  au- 
thority on  creosoted  wood  pavement,  has  been  spending  a 
few  days  in  Tacoma  in  connection  with  the  creosoting  plant 
to  be  erected  by  the  St.  Paul  &  Tacoma  Lumber  Company. 


PACIFIC   COAST   A.    I.   E.    E.   NOTES. 

The  Portland  Section  discussed  "Preservative  Treatment 
ot  Poles"  on  February  20. 

The  I./OS  Angeles  Section  discussed  "Gas  Power"  with 
special  reference  to  the  gas  producer  on  February  20. 

The  San  Francisco  Section  considered  "A  Cable  Crossing 
of  San  Francisco  liay"  on  February  2G. 

The  Board  of  Managers  has  granted  the  request  that  a 
Branch  be  established  at  the  University  of  California. 


CALIFORNIA     ELECTRICAL    CONTRACTORS'     NOTES. 

The  John  (!.  Sutton  Company  are  doing  the  electric  work 
in  the  Nickle  residence  at  Sacramento  and  Laguna  streets 
for  11920.     Henry  Meyers  is  the  architect. 

Seth  Cohn,  a  popular  electric  contractor  of  San  Mateo, 
had  his  collar  bone  broken  when  his  horse  ran  away  last 
Sunday.  He  is  doing  as  well  as  can  be  expected,  but  will 
be  confined  to  his  home  for  some  time. 

The  Turner  Company  have  been  awarded  the  electrical 
work  on  the  building  on  the  south  side  of  Geary  street,  be- 
tween Polk  and  Larkin,  for  the  Sheehy  estate,  according  to 
plans  and  specifications,  for  $2600. 

The  power  committee  of  the  California  State  Association 
of  Electrical  Contractors  meets  at  Bakersfield  Sunday,  Febru- 
ary 2.5,  to  discuss  ways  and  means  ot  bringing  closer  relations 
between  central  stations  and  contractors  for  the  mutual  ben- 
efit of  both. 

The  findings  of  this  committee  will  be  forwarded  to  the 
executive  committee  of  the  National  Association  of  Electrical 
Contractors,  which  body  will  early  in  March  meet  a  com- 
mittee from  the  National  Electric  Light  Association. 

The  members  of  the  power  committee  are  John  Rendler, 
Los  -Angeles;  H.  Miller,  Pasadena;  J.  R.  Reynolds,  Santa  Bar- 
bara; Seth  Cohn,  San  Mateo;  Phil  Levy,  San  Francisco;  C. 
V.  Schneider,  Sacramento,  and  W.  S.  Hanbridge,  San  Fran- 
cisco. 

The  California  Electrical  Supply  Company,  Roy  A.  Wol- 
den.  manager,  has  removed  from  680  Mission  street  to  a  new 
store  at  64."!  Mission  street.  The  California  Electrical  Con- 
struction Company,  R.  L.  Wolden,  manager,  will  remain  at  its 
present  '^cation,  680  Mission  street,  San  Francisco. 

The  following  notice  was  mailed  to  contractors'  offices  by 
Wm.  J.  Nixon,  chief  ot  department  of  electricity,  San  Fran- 
cisco, in  reference  to  use  of  code  wire:  "This  department 
will  rule  that,  unless  work  is  started  on  job  on  or  before  July 
1st,  1912,  nothing  but  new  code  wire  will  pass  inspection,  irre- 
spective of  what  date  application  is  filed." 


TRADE  NOTES. 
Ray  D.  Lillibridge,  incorporated,  technical  advertising  ex- 
perts, at  New  York  City,  announce  the  acquisition  of  the 
services  of  Kingsley  Gould  Martin  as  engineer  and  writer. 
Mr.  Martin  has  secured  a  substantial  interest  in  the  cor- 
poration and  has  been  elected  its  treasurer. 

The  Standard  Underground  Cable  Company,  with  Pacific 
Coast  offices  in  the  First  National  Bank  Building,  San  Fran- 
cisco, have  opened  additional  sub-offices  in  the  Central 
Building,  Seattle,  in  charge  of  C.  A.  Brown,  and  in  the  Yeon 
Building,  Portland,  in  charge  of  W.  G.  Stearns. 
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NEW  WESTINGHOUSE  STEEL  FRAME  FAN   MOTORS. 

The  introduction  this  year  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  a  complete  new  line  of  fan 
motors  with  steel  frames  instead  of  the  usual  cast  iron 
construction,  bids  fair  to  marlc  an  epoch  in  the  history  of 
the  manufacture  of  a  product  already  having  reached  such  a 
degree  of  perfection  that  further  improvements  were  con- 
sidered to  be  only  of  minor  importance. 

The  motor  frame,  the  base  and  the  guard  arms  are  made 
of  drawn  steel,  instead  of  cast  iron  which  has  been  the 
usual  practice  for  years.  Drawn  steel  combines  great 
strength  with  minimum  weight;  these  fan  motors  weigh 
from  20  to  40  per  cent  less  than  cast  iron  frame  fan  motors 
of  corresponding  sizes  and  are  therefore  much  more  easily 
handled  and  less  expensive  to  transport.  Moreover,  this  con- 
struction makes  these  fan  motors  remarkably  handsome  in 
appearance.     The  steel   is  drawn   into  graceful,   harmonious 


ing  the  course  of  oscillation,  the  fan  merely  stops  oscillating 
without  interfering  with  the  operation  of  the  motor  so 
that  the  overturning  of  the  fan  or  the  burning  out  of  the 
motor  is  prevented.  The  wearing  parts  are  readily  renew- 
able without  using  tools.  The  range  of  oscillation  can  be 
adjusted  and   the  mechanism  is   packed   in   lubricant. 

Mechanically-operated  oscillating  fan  motors  in  cast 
iron  frames  of  the  design  so  successful  last  season,  are  again 
offered.  The  gears  of  the  oscillating  mechanism  operate  in 
a  closed  case  packed  with  grease  and  require  lubrication 
once  a  season  only.  The  arc  of  oscillation  can  be  made  45 
degrees  or  90  degrees,  or  the  oscillating  movement  can  be 
stopped  altogether  if  desired. 

The  air-operated  oscillating  fan  motors  offered  this  year 
are  an  improvement  over  last  year's  models.  The  oscilla- 
ting movement  is  effected  by  means  of  vanes  mounted  in 
front  of  the  fan  guard;   the  arc  of  oscillation  can  be  varied 


Drawn  t^tecl 


sk  aiit-l  Urackcl   l-'an. 


All-Operated    Oscillating    Fan. 


Mechanically-Operated  Oscillating   Fan 


lines,  its  surface  is  smooth  and  gives  a  lustrous  finish,  and 
the  steel  lends  itself  to  a  variety  of  beautiful  metal  finishes. 
The  standard  finishes  are  black  enamel  and  black  oxide,  sim- 
ilar to  gun  metal. 

Another  special  feature  of  these  tan  motors  is  the  swivel- 
and-hinge  joint  which  connects  the  motor  and  the  base.  By 
means  of  this  joint,  the  fan  can  be  tilted  within  105  degrees 
or  rotated  within  340  degrees  in  any  direction  and  can  be 
changed  from  desk  to  bracket  mounting  without  the  use 
of  a  trunnion,  tools,  or  an  adapter.  All  that  is  necessary  to 
make  any  of  these  adjustments  is  to  loosen  a  wing-nut;  when 
the  wing-nut  is  tightened  the  fan  is  locked  in  position  and 
can  be  neither  tilted  nor  rotated. 

All  25-30,  50  and  60  cycle  fan  motors  have  three  speeds 
and  there  is  a  marked  difference  in  the  effect  of  the  fan  at 
each  speed.  The  speeds  are  controlled  by  a  lever  in  the  base 
of  the  fan  which  is  firmly  held  at  each  running  point  and 
does  not  open  the  circuit  between  points.  The  fans  will 
start  and  can  be  operated  continuously  on  any  point. 

A  new  line  of  mechanically-operated  oscillating  fan 
motors  in  drawn  steel  frames,  a  further  development  of  the 
desk  and  bracket  line,  will  be  offered  this  season.  In  these 
fan  motors  the  oscillating  mechanism  is  entirely  enclosed; 
the  oscillating  movement  can  be  stopped  and  started  while 
the  fan  is  in  motion;  the  fan  can  be  tilted  or  changed  from 
desk  to  bracket  mounting  without  the  use  of  a  trunnion  or 
an  adapter;  and  if  the  fan  guard  strikes  an  obstruction  dur- 


irom  30  degrees  to  360  degrees,  in  steps  of  30  degrees.  The 
current  is  carried  from  the  base  to  the  motor  through  slip 
rings   so   that   there   are   no   leads   to   be   broken. 


A  MODERN  ELECTRIC  SUPPLY  HOUSE. 

The  Pacific  States  Electric  Company  of  San  Francisco, 
Oakland,  Los  Angeles  and  Portland  have  recently  so  perfected 
their  sales  organization  that  they  are  now  prepared  to  fill 
all  orders  with  the  greatest  dispatch  from  their  four  supply 
houses.  These  stocks  are  among  the  largest  and  most  com- 
plete carried  on  the  Pacific  Coast  and  in  them  the  central 
station  and  the  contractor  will  find  all  kinds  of  electrical 
apparatus  and  supplies  ready  for  immediate  shipment. 

This  company  takes  particular  pride  not  only  in  its  thor- 
oughly trained  selling  force  but  also  in  the  excellent  system 
whereby  it  handles  all  orders  as  received.  Thereby  they  are 
enabled  to  give  the  customer  that  service  which  is  so  essen- 
tial to  satisfaction. 

The  catalogue  and  price  list  of  the  Pacific  States  Electric 
Company  is  the  most  comprehensive  ever  compiled  by  a 
Western  firm  and  is  invaluable  to  every  electrical  man  who 
desires  to  know  "where  he  can  find  it  in  stock  on  the  Coast." 
The  company  is  anxious  to  furnish  all  those  not  owning  a 
copy  of  this  "encyclopedia  electrical"  with  both  the  catalogue 
and  the  price  list,  which  contains  several  novel  features 
facilitating  its  use. 
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INCORPORATIONS. 

LOS  ANGKLES,  CAL.— Continuous  Concrete  Pipe  Com- 
pany; incorporators,  J.  B.  Carr,  George  R.  Norton,  L.  VV.  l^ientz; 
capital  stock,  f250,000. 

RIVERSIDE,  CAL.— The  Inler-State  Telegraph  Company 
has  incorporated  with  capital  stock  of  $500,000.  The  directors 
are:  P.  E.  P'llis,  James  Smythe  and  William  Muller.  The 
company  will  operate  telephone  and  telegraph  lines. 

LIBBY,  MONT.—J.  H.  Ehlers,  Spokane,  has  formed  the 
Yahk  Power  Company  to  harness  Yahk  Falls  and  develop 
power,  which  will  be  sent  to  Libby  and  other  points.  Mil- 
waukee capital  is  said  to  be  interested  with  Mr.  Ehlers. 

SEASIDE,  ORE.— The  Mutual  Teleiihone  Company  has 
been  organized  by  W.  D.  Torrey,  Audley  Gregg  and  Chas. 
Williams,  who  received  a  franchise  from  the  county  court 
to  construct  a  line  to  the  mouth  of  the  Elk  Creek  River,  a 
distance  of  nine   miles. 

SAN  HERXARDINO,  CAL.  The  Stowe  Water  Company 
of  Redlands  has  incorporated  with  capital  stock  of  $10,000, 
of  which  $500  has  been  subscribed  by  Elizabeth  J.  Stowe, 
E.  A.  Stowe,  L.  F.  Churchill,  J.  M.  Woehr,  all  of  Redlands,  and 
C.    F.    Bailey   of    Los   Angeles. 

ORIENT,  WASH. — A  telephone  company  will  be  incor- 
porated here  to  be  known  as  the  Columbia  &  Kettle  River 
Telephone  Company,  which  will  connect  the  towns  of  Ross- 
burg,  Boyds,  Napoleon  and  Orient.  Fred  Shriner,  Geo.  Lane 
and  W.  R.  Ward  are  the  directors. 

SACRAMENTO,  CAL.— The  Midland  CounUes  Gas  (& 
Electric  Company  has  been  incorporated  for  $1,000,000,  by 
W.  G.  Crittenden  of  Berkeley,  W.  A.  Nunlist,  J.  J.  Webb  and 
P.  W.  D.  Webb  of  San  Francisco  and  J.  A.  Williams  of  Ala- 
meda.    The   place  of   business   is   San   Francisco. 

STOCKTON,  CAL.— The  Tidewater  &  Southern  Transit 
Company  has  filed  articles  of  incorporation  for  the  purpose 
of  constructing  172  miles  of  railroad  extending  from  Turlock 
to  Fresno,  and  touching  with  branch  lines  various  points 
in  San  Joaquin,  Stanislaus,  Merced  and  Fresno  counties.  Of 
the  total  amount  the  sum  of  $189,200  has  been  subscribed. 
Stockton  is  the  principal  place  of  business  of  the  incori>ora- 
tion  and  the  following  are  the  stockholders:  Karl  C.  Brueck, 
J.  A.  Coley,  Byron  A.  Bearce,  J.  L.  Craig,  George  S.  Schuler, 
Ward  B.  Minture  and  T.  J.  Wisecarver,  all  of  Stockton. 


ILLUMINATION. 

AL.\MRI)A,  CAL. — The  calling  of  a  bond  election  to  raise 
$12.';,000  for  improving  the  municipal  electric  light  plant  will 
be   considered   soon   by   the   City   Council. 

GLENDALE,  CAL.— Lights  in  West  Glendale,  fur  which 
$4", 000  bonds  were  voted  February  2,  will  be  installed  as  soon 
as  the  bonds  can  be  issued  and  sold. 

COLTON,  CAL.— The  F.  O.  Lantz  Electric  Company  has 
been  awarded  the  contract  for  furnishing  th«  city  with  elec- 
trical supplies  with  which  to  install  the  proposed  new  sys- 
tem. 

LAS  VEGAS,  NEV. — Kennard  Moore  has  taken  the  con- 
tract to  build  the  new  buildings  to  house  the  gas  and 
electric  plant  of  Consolidated  Light  &  Power  Company,  south 
of  town. 

T.^COMA,  WASH. — Commissioner  H.  F.  Gronen  reports 
that  the  city  lighting  plant  distributing  system  will  be  re- 
wired this  year  to  care  for  the  current  generated  by  the 
new  Nisqually  municipal  project. 

TRUCKEE,  CAL.— It  is  stated  here  that  the  Southern 
Pacific  Company  is  preparing  for  the  installation  of  an  elec- 


tric power  plant  on  the  Truckee  River  for  the  purpose  of  fur- 
nishing electricity  for  its  yards,  shops  and  buildings  here. 
The  dam  at  the  Truckee  electric  plant  went  out  some  time 
ago  and  has  not  been  repaired,  and  as  a  consequence  the 
lighting  service  has  been  poor,  there  being  insufficient  power 
to  serve  the  amount  of  light  that  is  needed. 


TRANSPORTATION. 

RONAN,  MONT.— The  Flathead  Power  &  Traction  Com- 
pany has  been  surveying  for  a  line  from  Dixon  to  Poison. 

OLYMPIA,  WASH.— The  right-of-way  between  here  and 
Centralia  for  an  electric  line  by  the  Washington-Oregon  Cor- 
[xjration  is  being  looked  up.     The  road  is  assured. 

MESA,  ARIZ.— The  Salt  River  Valley  Electric  Railway 
Company  has  been  granted  a  franchise  to  operate  for  a 
period  of  25  years  a  street  railway  along  certain  public  streets 
and  highways  of  the  city. 

NORTH  YAKIMA,  WASH.-  To  connect  North  Yakima 
with  the  Selah  and  Wenas  valleys,  construction  of  an  eight- 
mile  extension  of  the  line  of  the  Yakima  Valley  Transpor- 
tation Company  will  be  started. 

NEW  WESTMINSTER,  B.  C— The  Saanlch  extension  of 
the  British  Columbia  Electric  Railway  will  have  its  terminus 
at  Deep  Cove.  A  branch  line  will  be  built  to  Union  bay. 
Wharves  will  be  built  by  the  company  at  both  points. 

SALEM,  ORE. — A  traction  road  will  be  built  from  a  point 
on  the  Corvallis  &  Eastern  near  Mehama  or  Lyons,  to  the 
mines  of  the  Electric  Mining  &  Smelting  Company  in  the 
Gold  Creek  district  of  the  Santiam  region.     Distance,  25  miles. 

RAYMOND,  WASH.— Sanderson  &  Porter,  New  York,  who 
built  the  street  railway  between  here  and  South  Bend,  have 
taken  over  the  interests  of  the  South  Bend-Raymond  Electric 
Company,  for  $100,000.  Improvements  to  the  system  will  I)e 
made. 

SAN  FRANCISCO,  CAL.— The  United  Railroads  is  work- 
ing upon  a  compromise  of  Supervisor  Bancroft's  ordinance  to 
conii)el  the  company  to  operate  its  Sutter  street  cars  by 
trolley  down  the  center  tracks  on  Market  street  to  provide 
for  some  adequate  service. 

FRESNO,  CAL. — The  Stone  &  Webster  Construction  Com- 
pany has  established  seven  camps  along  the  proposed  line 
of  the  railroad  frotn  Gordon  Switch,  east  of  Clovis,  to  Pin- 
neirs  station,  on  the  road  to  Big  Creek  and  work  is  being 
rushed  with  all  possible  speed. 

SAN  DIEGO,  CAL.— Negotiations  are  about  to  be  closed 
whereby  New  York  and  Los  Angeles  capital  will  build  the  San 
Diogo,  El  Cajon  and  Escondido  electric  line.  Construction 
will  be  under  way  in  less  than  30  days.  George  W.  Purcell 
is  president  and  manager  of  the  company. 

LOS  ANGELES,  CAL.— The  largest  mortgage  ever  filed 
in  the  office  of  the  county  recorder  is  for  $100,000,000  and  was 
given  by  the  Pacific  Electric  Railway  Company  to  the  United 
States  Mortgage  and  Trust  Company,  a  New  York  corpora- 
tion, to  secure  an  issue  of  oO-year  gold  mortgage  bonds,  to  be 
issued  by  the  railway  company  to  provide  funds  for  the  ex- 
tensive improvements  and  the  new  lines  now  being  planned. 
All  of  the  real  and  personal  property  of  the  corporation  of 
every  description  is  included  in  the  mortgage — rolling  stock, 
tracks,  equipment  of  all  kinds,  franchises,  rights  of  way,  ease- 
ments—everything. Of  the  $100,000,000  to  be  gotten  from 
the  sale  of  the  bonds,  $39,693,000  will  be  held  as  a  fund  out  of 
which  to  redeem  outstanding  bonds  of  the  various  companies 
recently  merged  into  the  Pacific  Electric  as  they  mature. 
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WENATCHEE,  WASH.— It  is  probable  the  city  will  give 
a  franchise  to  the  Felt  interests  for  a  street  railway  line  here. 

SOUTH  VANCOUVER,  B.  C— The  British  Columbia 
Electric  Railway  will  be  required  to  construct  a  car  line  be- 
tween Fraser  street  and  Victoria  road. 

MISSOULA,  MONT. — Condemnation  proceedings  have 
been  instituted  to  secure  a  right  of  way  for  an  electric  line 
to  connect  Missoula  and  Hamilton,  a  distance  of  fifty-six 
miles. 

SANTA  BARBARA,  CAL.— A  plan  for  the  complete  con- 
struction of  the  Santa  Barbara  Consolidated  street  railway 
system  has  developed,  and  at  the  next  meeting  of  the  City 
Council  a  proposition  for  a  solution  of  the  problem  will  be 
made  by  Geo.  A.  Batchelder  of  Menlo  Park,  former  coast 
representative  of  E.  R.  Rollins  Sons,  bankers,  and  Geo.  1. 
Cochran,  president  of  the  Pacific  Mutual  Life  Insurance  Com- 
pany. The  plan  is  to  ask  the  city  for  a  45-year  franchise, 
giving  the  right  of  purchase  after  35  years,  a  board  of  ai)- 
praisers  to  set  the  price.  The  company  also  will  agree  to  turn 
over  to  the  city  2  per  cent  of  its  gross  receipts.  If  the  coun- 
cil agrees,  the  company  will  immediately  issue  $500,000  in 
bonds,  one-half  for  immediate  needs,  and  the  remainder 
to  be  used  for  future  improvements.  The  bond  issue  will  be 
secured  by  a  first  mortgage  on  the  property  of  the  company 
and  the  Southern  California  Edison  Comi)any  of  Los  Angeles 
will  guarantee  interest.  The  holdings  of  Uie  |)resent  bondhold- 
ers aggregate  $ir>:!,000.  The  Southern  California  Edison 
Company  will  operate  the  road.  The  intention  is  to  double- 
track  State  street  and  lay  new  rails  on  all  lines,  extending 
several  of  them.     New  rolling  stock  also  will  be  provided. 


TRANSMISSION. 

RED  BLUFF,  CAL.— Red  lUuff  is  talking  of  calling  a  Ijond 
election  for  the  construction  of  a  municipal  water  and  elec- 
tric  lighting   plant.- 

SPOKANE,  WASH.— The  International  Power  Company 
has  filed  claims  on  water  power  at  three  points  on  the  Pend 
Oreille  River,  and  expects  to  erect  a  dam  and  power  plant 
at  each. 

POCATELLO,  IDAHO.— A  crew  of  men  is  getting  ready 
for  the  installction  of  a  hydroelectric  power  plant  at  Black 
Canyon,  to  develop  power  for  the  operation  of  a  big  flour 
mill  which  will  be  erected  this  year  at  Grace. 

LIBBY,  MONT.— J.  H.  Ehlers  of  Spokane  states  that  he 
has  completed  all  the  financial  arrangements  for  erecting  a 
power  house  at  Yahk  Falls,  10  miles  from  where  this  river 
empties  into  the  Kootenai.  The  power  generated  will  be 
about  5000  h.p.,  of  which  1000  h.p.  is  to  be  transmitted  18  miles 
to  Libby  for  municipal  lighting  and  industrial  purposes. 

REDDING,  CAL. — The  Northern  California  Power  Com- 
pany of  this  city,  which  recently  purchased  its  only  rival  in 
the  northern  part  of  the  State,  the  Sacramento  Valley  Power 
Company,  will  re-establish  meters  throughout  its  territory, 
which  embraces  Tehama,  Shasta  and  Glenn  counties,  together 
with  a  good  deal  of  Colusa  and  Butte  counties.  Flat  rates 
will  then  be  abolished. 

SAN  FRANCISCO,  CAL.— For  the  first  time  in  history, 
electric  power  at  11,000  volts  has  been  transmitted  acrcss 
San  Francisco  Bay.  The  Great  Western  Power  Company, 
which  recently  laid  a  heavily  armored  cable  20,000  feet  in 
length  and  3%  inches  in  diameter  from  the  Western  Pacific 
Mole  in  Oakland  to  the  foot  of  Howard  street,  San  Francisco 
successfully  transmitted  power  last  week.  Power  can  now  be 
sent  acrcss  the  bay  from  the  City  Electric  steam  plant  in  San 
Francisco  in  case  of  any  interruption  to  the  hydroelectri'' 
service  from  the  Big  Bend  plant  of  the  Great  Western  Power 
Company. 


TELEPHONE  AND  TELEGRAPH. 

SAN  FRANCISCO,  CAL.— The  McCarthy  Wireless  Tele- 
phone Company  has  made  application  for  dissolution. 

CRESWELL,  ORE.— Geo.  M.  Hawley  and  Schmitt  Brcs. 
have  asked  for  a  telephone  franchise  in  this  town. 

SPOKANE,  WASH.— A  20-year  franchise  has  been  granted 
to  the  Farmers'  Inland  Co-operative  Telephone  Company. 

EMMETT,  IDAHO. — The  business  men  here  will  immedi- 
ately organize  an  independent  telephone  company  to  talte 
care  of  local  business. 

BOISE,  IDAHO. — The  ordinance  compelling  telephone 
and  electric  light  wires  to  be  placed  under  ground  by  Jan- 
uary 1,  1913,  was  passed. 

RED  BLUFF,  CAL. — The  Independent  Telephone  Com- 
pany is  to  build  an  extension  to  all  parts  of  Tehama  County 
and  to  have  long  distance  phone  from  Redding  to  Sacramento 
and  San  Francisco  in  a  short  time. 

LOS  ANGELES,  CAL.— For  the  purpose  of  transmitting 
school  news  from  the  University  of  Southern  California  to 
and  from  other  educational  institutions  throughout  the  State, 
a  wireless  station  will  be  built  at  the  local  school.  It  will 
have  a  span  of  400  ft.  and  hang  of  105  ft.  from  the  ground. 
It  will  have  a  sending  capacity  of  400  miles  and  unlimited 
receiving  scope.     It  will  be  ready  for  use  in  about  a  month. 


WATERWORKS. 

EUREKA,  CAL.— A  special  election  to  vote  on  water 
bonds  will  be  held  March  11. 

UNION,  ORE.— Union  is  about  to  make  $20,000  worth  of 
improvements  on  its  water  system,  and  the  question  of 
whether  to  use  wood  or  steel  pipe  is  now  under  consideration. 

OAKLA.NI),  CAL.— A  special  meeting  of  the  City  Council 
will  be  called  by  Mayor  Mott  next  week  for  the  purpose  of 
taking  testimony  preparatory  to  fixing  the  water  rates  for 
the  fiscal  year  1912-13. 

CORNELIUS,  ORE.— The  town  will  soon  vote  on  the 
proposition  to  bond  itself  for  $27,000  to  be  used  for  install- 
ing a  water  system.  Should  the  proposition  carry  a  gravity 
system  will  be  installed. 

TUCSON,  ARIZ.— The  City  Council  is  investigating  the 
proiiosition  for  building  an  immense  reservoir  in  Tucson 
.Mountain  at  a  cost  of  $100,000  with  a  capacity  of  50,000  gal- 
lons of  water.  With  such  a  reservoir  pumps  could  be  kept 
running  at  all  hours. 

SEATTLE,  WASH.— The  contract  for  the  construction 
of  a  six-toot  water  main  tunnel  50  feet  below  the  surface  of 
Twelfth  Avenue  South,  has  been  awarded  to  George  C.  Deit- 
rich  &  Co.,  at  $26,636.20.  A  42-in.  steel  Cedar  River  water 
main  will  be  laid  through  this  tunnel. 

SALEM,  ORE.— The  City  Council  has  appointed  a  com- 
mittee to  negotiate  with  the  Salem  Water  Company  regard- 
ing the  purchase  of  the  water  plant  operated  by  that  com- 
pany. Engineers  are  to  make  a  thorough  investigation  of  the 
plant  preparatory  to  any  final  action  in  the  matter. 

HANFORD,  CAL. — The  Hanford  Water  Company  will  soon 
install  another  pump  at  its  new  addition  to  the  main  plant. 
This  will  be  a  duplicate  of  the  200  gallon  turbine  pump  re- 
cently installed  there.  The  company  also  contemplates  re- 
moving their  wooden  tanks  and  replacing  them  with  a  steel 
tank. 

SACRAMENTO,  CAL.— A  plan  to  furnish  the  city  with 
mountain  water,  to  be  conveyed  by  means  of  a  gigantic  con- 
duit from  the  summit  of  the  Sierras,  will  be  submitted  to 
the  Board  of  Trustees  by  James  D.  Stewart,  manager  of  the 
United  Water  &  Power  Company  of  Gold  Run,  Placer  County, 
to  cost  about  $1,000,000. 
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Schaw-Batcher  Company  Pipe  Works,  The  
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THE  DEVELOPMENT  OF  THE  TURBINE 


BY  OlCOItCl:   .1.    niONHV   .Ir 


Much  might  be  written  about  the  his- 
torical development  of  prime  movers  ac- 
tuated by  water,  but  it  is  not  here  in- 
Icnded  to  cover  tiie  historical  field  more 
than  to  crystalize  the  steps  that  brinij 
us  to  the  period  of  the  last  /•>  years,  since 
which  the  development  has  been  most 
interesting  and  rapid. 


From  the  earliest 
times  of  the  Egyptians 
are  found  most  ingeni- 
ous devices  for  utiliz- 
ing the  kinetic  energy 
of  moving  water  to  ac- 
tuate mechanism  of  va- 
rious kinds,  to  suit  the 
purposes  of  what  was 
then  a  highly  organized 
civilization,  a  civiliza- 
tion, howe\cr,  of  mys- 
ticism and  superstition 
ind  indeed  ])riest-ridden 
to  a  degree  found  only 
among  pagan  nations 
During  a  period  of  na- 
tional  development, 
when  the  channels  of 
education,  travel  and 
:ommunicaticm  were  in 
accessible  to  all  but  a 
chosen  few.  and  so  re 
stricted  in  fact  that  a 
lifetime  spent  in  the 
pursuit  of  knowledge 
resulted  in  a  fund  of 
general  information 
that  a  seven-year-old 
school  boy  could  today 
>ut  to  shame,  so  warped 
was  this  information 
from  the  real  facts,  as 
we  know  them  today. 
sense 


-TTTm-- 


the   ancients,   and    even    those   of   the    medieval    stu- 
dents and  wise  men  of  comparatively  recent  times. 

.And  yet  how  real  did  the  present  at  that  time 
seem !  How  readily  did  Isis  seem  to  speak  from 
the  animated  statue  actuated  by  a  series  of  water 
buckets,  cords,  and  levers,  constructed  by  priestly 
cunning  to  give  divine  support  to  their  temple  teach- 
ings.       How    sacred    was   the    river    Nile    and  all   its 

creatures  —  and  justly 
may  it  have  so  been 
held — for  was  it  not  the 
father  of  all  good  in 
their  land — was  not  the 
R  gy  p  t  i  a  n  civilization 
the  direct  result  of  this 
clustering  of  peoples 
a  r  o  u  n  d  its  beautiful 
banks,  and  indeed,  to 
pursue  the  thought  fur- 
ther, do  we  not  find  the 
lise  and  fall  of  tlreece 
and  even  her  legendary 
history,  -oincident  with 
her  exploits — from  the 
fall  of  Troy  and  the 
quest  of  the  (jolden 
I'leece  down  to  the 
liirth  of  Rome?  And 
Rome !  Was  not  she 
the  ancient  mistress  of 
the  world,  nurtured  in 
her  youth,  maturity  and 
age  by  "Father  Tiber?" 
And  were  not  the  pros- 
perous cities  of  medi- 
e\al  Europe  dependent 
on  their  resources  of 
water  transportation? 
Did  not  Venice  Queen 
of  the  Adriatic,  rise  to 
a   position   pre-eminent 


Fig.  e.     Overshot  Wlieel.  72  ft.  6  in.  Diam.;   I.'.O  H.P. 

that     so-called     common      among   the   nations   through    her   favorable   maratime 
now  puts  to  rout  many  of  the  convictions  of      location?     Spain  and  latterly  England  in  more  recent 
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times,  have  joined  the  lung  vista  of  nations  vvlio  owe 
the  history  of  their  national  superiority  to  the  facili- 
ties which  water  has  bestowed  upon  thus  favored  man- 
kind. 

.Vnd  so,  as  a  direct  contributor  to  the  advance- 
ment of  national  supremacy  and  creation  of  our  mod- 
ern civilization,  water  is  found  to  have  been  an  agent 
of  the  greatest  importance  and  service  to  man.  But 
this  may  be  considered  as  a  digression  as  it  has  but 
little  reference  to  its  use  as  an  agent  for  the  develop- 
ment of  kinetic  energy  in  its  physical  sense,  however 
important  a  potential  factor  it  may  have  been. 

Its  employment  as  a  means  of  developing  useful 
power,  probably  dates  back  also  to  the  dark  ages, 
almost  beyond  the  dawn  of  civilization.  For  water 
wheels  are  claimed  by  the  Chinese  1000  B.  C, 
although  the  period  was  one  when  human  energy  was 
by  far  the  cheapest  and  the  most  universally  employed 
agent,  even  less  valuable  than  the  work  of  oxen.  Slave 
labor  was  ready  at  the  bidding  and  in  almost  unlim- 
ited amount,  to  serve  the  whims  and  vanities  as  well 
as  the  conquests  of  ancient  monarchs,  as  the  ruins  of 
Babylon,  the  Pyramids  of  Egypt,  and  the  great 
Chinese  Wall  bear  mute  testimony.  With  this  almost 
unlimited  supply  of  human  labor,  what  use  had  they 
for  the  power  of  falling  water?  Yet  we  find  as  men- 
tioned above,  the  inventive  genius  of  the  priests  making 
use  of  it  in  several  very  ingenious  ways,  such  as  ani- 
mated statues  and  water  clocks. 

Some  of  the  earliest  uses  of  current  wheels  were 
to  raise  water  for  irrigation  and  stock  watering,  and 
many  ancient  canals  and  conduits  show  a  general  famil- 
iarity with  its  simple  natural  laws.  But  its  general 
development  lay  dormant  until  such  later  time  as  man 
shirked  his  early  bondage  and  harnessed  for  his  needs 
and  comforts,  this  tiod-given  source  of  inexhaustible 
energy.  * 

The  first  considerable  uses  to  which  water  power 
was  put  were  naturally  those  connected  with  agricul- 
tural pursuits,  for  agricultural  lands  were  naturally 
situated  along  the  banks  of  rivers  or  canals,  and  there- 
fore what  more  natural  than  current  wheels  for  such 
power  as  was  useful  for  the  husbandry  of  the  day, 
and  the  raising  of  a  little  water  to  a  little  higher  ele- 
vation to  make  a  little  more  land  jjroductive.  The 
question  of  efficiency,  if  considered  at  all,  was  most 
remote.  An  old  current  wheel  would  be  rudely  put 
together  to  turn  the  chain  of  buckets,  and  tlo  the 
work  for  which  the  oxen  or  slaves  had  formerly  been 
employed.  This  was  not  in  the  service  of  the  monarch, 
or  for  that  matter,  any  slave  holder,  but  rather  for 
the  very  poor  man  who  had  neither  slaves  nor  o.xen, 
and  to  whom  necessity  was  veritably  the  mother  and 
father  of  invention. 

This  current  wheel  then  found  its  way  to  rapids 
and  water  falls,  and  we  have  the  germ  of  the  under- 
shot wheel.  As  time  runs  on,  and  human  labor  began 
to  have  some  value,  we  find  the  overshot  type  used 
some  distance  away  from  the  stream,  where  i)ower  was 
wanted  for  grinding  corn  or  other  primitive  work, 
the  water  being  led  to  it  through  masonry  conduits 
or  flumes,  thus  giving  a  considerable  power  in  a  more 
usefid  location,  and  in  many  instances,  confronting 
man  with  an  amount  of  power  almost  beyond  his  needs, 
and  in  most  cases,  far  more  than  any  crude  machine 
could  then  advantageously  use.     Subsequently,  there- 


fore, inventive  ettort  was  concentrated  for  centuries 
on  the  improvement  and  enlargement  of  machinery 
for  the  use  of  this  "Frankenstein,"  before  the  question 
of  efficienc\'  became  important. 

Some  early  forms  of  wheels  however  came  into 
quite  extensive  use.  The  old  English  Doomsday  Book 
mentions  several  hundred  then  in  use  in  England  at 
tlie  time  of  the  Norman  Conquest,  almost  all  for  grind- 
ing corn,  and  although  these  must  have  been  very 
crude  devices,  they  certainly  served  well  the  require- 
ments of  the  time. 

Great  must  have  been  the  effect  on  mankind  of 
this  discovery  of  water  power,  secondary  only  to  that 
of  ships,  and  wagon  wheels.  So  great  a  source  of 
power,  and  so  susceptible  was  it  to  give  much  more 
than  his  most  extravagant  needs  required,  that  we 
find  tlie  ipiestion  of  efficiency  again  one  of  no  moment.. 


Fipr.    1.     Early    Form    of    Current    Wheel    to    Grind 
Corn.      Vitruvius,    Ronie    14    B.    C. 


Probably  one  of  the  earliest  recorded  adajjlations 
of  the  current  wheel  for  industrial  use,  is  that  of  Vitru- 
vius and  illustrated  in  Fig.  1,  where  the  power  devel- 
oped is  used  to  turn  the  mill  stones,  the  grain  being 
fed  in  from  the  hopper  "FI." 

Showing  distinctive  lines  of  thought,  may  be  con- 
trasted the  impact  wheel  in  Fig.  2,  also  of  very  early 
but  unknown  origin,  and  not  at  all  unlike  the  general 
arrangement  of  the  jet  and  buckets  of  the  modern 
steam  or  gas  turbine. 

The  overshot  wheel  was  well  understood  by  the 
middle  of  the  eighteenth  century,  some  really  scien- 
tific thought  having  been  given  to  the  various  factors 
tending  to  get  the  most  power  for  the  least  cost  of 
construction.  The  names  of  Euler  and  of  Borda  are 
linked  with  ]>articularly  clear  thought  on  the  subject 
of  eliminating  the  losses  of  impact  and  discharge 
velocity.  Euler  was  a  Swiss  mathematician  1707-1783, 
Borda  a  French  mathematician  and  astronomer  1733- 
1799.  Enler  studied  the  mathematics  of  the  flow  of 
water   over    cur\'ed    surfaces    and    indicates    forms    of 
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.miiilc  ami  runner  surfaces  for  improving  efficiencies 
nol  nnlike  those  found  in  wheels  built  at  the  present 
lime,  and  which  principles  arc  in  fact  of  fundamental 
value.    See  Fig.  3. 

In  the  late  eighteenth  century  we  find  some  of 
the  mills  in  France  driven  by  wheels  provided  with 
spoon  shaped  buckets — the  wheels  being  mounted  on 
vertical  shafts  to  fascilitate  the  connections  with  the 


^-'  -  ! 


V\% 


'orm    of 


Inipai't     Wlu'el. 


l-'lg.  3.  Shapes  of  Guide  .ind 
Runner  Vanes  to  Avoid  Kntry 
T^osses.      (liuler.    1754.) 


mill  stones  and  avoid  the  troublesome  gearing  (Fig  4). 
These  show  quite  clearly  the  result  of  Euler's  teach- 
ings and  an  understanding  of  the  necessity  of  elimi- 
nating any  shock  or  disturbance  to  the  entering  water 
and  the  effort  to  minimize  the  velocity  of  discharge. 

The  wheel  shown  in  Fig.  5  in  which  the  water 
enters  the  curved  blades  substantially  tangential  and 
leaves  after  giving  up  most  of  its  energy  (if  the  wheel 
velocity  is  properly  proportioned  to  the  velocity  of  the 


entire  circumference,  the  water  thus  having  a  whirl- 
pool appearance.  The  "whirl-pool"  action  in  a  turbiile 
was  thus  derived  synthetically  and  not  analytically 
from  observation  of  whirl-pools  in  rivers. 

It  is  quite  natural  that  as  the  demand  for  power 
in  larger  units  grew  more  acute,  we  should  find  a  ten- 
dency to  generate  more  from  the  then  known  wheels, 
and  what  more  natural  than  that  of  increasing  the 
water  issuing  against  the  runner  blades  by  utilizing 
the  entire  periphery  of  the  wheel  to  receive  its  im- 
pulsive action.     And  so  the  art  progresses  to  the  gen- 


Fiff.     r>.      Curved     liucliel      Impulse     Turbine     Witli 
Slide   Gates.     (Early   Nineteenth   Century.) 

eric  forms  of  that  class  of  water  wheel  most  gener- 
ally spoken  of  today  as  "turbines" — this  being  that 
class  which  employs  pressure  or  j)ressure  and  impulse 
around  most  or  all  of  the  circumference  of  the  runner 
as  distinguished  from  osershot,  undershot,  impulse 
and  tangential   wheels. 

A  good  example  of  the  overshot  is  shown  in  Fig. 
6,  showing  one  of  these  wheels  in  use  for  many  years 
at  the  tin  mines  on  the  Isle  of  Man. 

fn  this  case  tlie  wheel  is  11  ft.  6  in.  in  diameter. 


Fig.  -t.  impulse  Wheel  Fitted  With  Spcion- 
Shaped  Buckets  (Mills  in  France,  late  Eighteenth 
Centur>'.) 


Poncelet     T'ndershot     ^^heel     (Weisbaeh- 
1  >ul!ois.) 


entering  water)  indicates  a  very  clear  understanding 
in  the  early  part  of  the  nineteenth  centur\-  of  the  value 
of  proper  liucket  or  \'ane  curvature  and  is  a  more  care- 
ful elaboration  of  the  principles  embodied  in  the  wheel 
of  l'"ig.  4. 

This  type  of  wheel,  I-'ig.  5,  with  its  especially  in- 
genius  gate  mechanism,  received  real  commercial 
ada|)tation,  and  gives  us  one  of  the  earliest  indications 
of  the  modern  turbine.  It  is  the  natural  result  of  a 
demand  fur  more  ])ower  and  the  nuilti[)hdug  of  the 
number   of    nozzles    until    water    entered    around    the 


which  is  of  course  the  working  head  or  i)ressurc  it 
employed  and  developed  150  li.p.  at  a  painfully  slow 
speed.  The  masonry  conduit  employed  to  bring  the 
water  many  miles  combined  with  the  cost  of  the  wheel 
made  the  first  cost  per  unit  of  power  developed  some- 
thing enormous. 

The  writer  saw  a  .sO  ft.  diameter  overshot  wheel 
in  Mexico  in  1896  on  which  it  was  said  the  freight 
from  \^era  Cruz  (before  the  railroad  was  put  in) 
amounted  to  over  .$100,000,  which  wheel  was  shortly 
afterward    replaced    by    the    introduction     of    electric 
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power,  needless  to  say  at  a  great  saving  in  operating 
cost  as  the  water  then  became  available  under  a  higher 
head. 

The  undershot  wheel  was  brought  to  a  very  suc- 
cessful design  by  Poncelet.     See  Fig.  7. 

Here  it  will  be  seen  that  the  water  energy  is  large- 
ly converted  into  velocity  and  received  on  curved  sur- 
faces where  after  its  velocity  is  given  up  to  the  blades 
of  the  wheel  it  discharges  by  the  action  of  gravity — 
the  efficiency  over  earlier  current  wheels  was  increased 
quite  50  per  cent  by  this  method  and  quite  an  efficient 
gate  or  controlling  device  was  employed. 

The  name  "turbine"  seems  to  have  first  been  ap- 
plied in  France  to  any  water  motor  or  wheel  when 
revolved  in  a  horizontal  plane  and  on  a  vertical  axis 
(their  first  considerable  use  having  been  for  driving 
mill  stones).  The  first  one  really  scientifically  built 
was  that  of  Fourneyron  who  received  a  prize  from  the 
Societe  d'Encouragmente  for  his  improvements.    The 


Fig.     S.       Cross     Section      of      Foiinipyrdii 
(Morin.) 


Turbine 


word  "turbine"  has  come  however  to  have  a  much 
more  restricted  meaning  on  account  of  the  tangential 
or  impulse  wheel  now  being  differentiated  from  pres- 
sure and  pressure  and  reaction  wheels. 

Impulse  or  action  turbines  are  those  in  which  the 
entire  kinetic  energy  in  the  water  at  the  time  it 
enters  the  runner  is  expressed  in  terms  of  velocity, 
whereas  pressure  or  reaction  turbines  are  those  where 
the  potential  energy  is  not  entirely  converted  int(j 
velocity  before  entry.  It  will  be  noticed  that  in  the 
former  the  water  passages  need  not  be  filled  with  the 
flowing  water  and  in  the  latter  case  they  must  be  so 
filled  to  avoid  losses.  In  the  former  case  partial  ad- 
mission is  usual,  in  the  latter,  complete  annular  ad- 
mission is  always  found. 

No  truer  example  is  to  be  found  in  the  history  of 
invention,  of  its  following  in  the  wake  of  necessity, 
than  the  development  of  the  turbine. 

The  Fourneyron  turbine  mentioned  above  at- 
tained quite  extended  use  following  its  introduction 
in  1827.  It  is  of  the  outward  flow  type,  and  is  illus- 
trated in  Figs.  8  and  9. 

The  runner  is  mounted  on  a  \  ertical  shaft  and  car- 
ries a  series  of  curved  blades  or  buckets.  W'ater  enters 
through  the  fixed  curve  passages  of  the  guide  chamber 
"C"  and  through  a  continuation  of  these  guides  in  the 
gate  ring  "G."  The  rotation  of  the  gate  ring  admits 
more  or  less  pressure  water  to  the  runner,  thus  pro- 
viding regulation.  Carefully  designed  wheels  of  this 
type  are  said  to  have  given  80  per  cent  efficiency  and 
it  was  well  adapted  to  very  much  higher  heads  than 


had  been  formerly  used.  This  outward  flow  Fourney- 
ron turbine  has  been  used  until  quite  recently  and 
probably  its  best  known  installation  is  at  the  No.  1 
Plant  of  the  Niagara  Falls  Power  Company,  see  Fig. 
10,  where  very  satisfactory  results  were  obtained.  This 
plant  was  one  of  the  pioneers  in  hydroelectric  develop- 
ment and  will  receive  further  consideration  later. 

Coincident    with    the    growth    of    commerce    and 
therefore  of  factories,  and  machines  for  the  production 


Fig.    9.     Plan     of     Fourneyron     Turbine     .Sliowins 
Guides,    Gate    ami    Buckets. 

of  fabricated  products  came  the  demand  for  power  in 
larger  quantities,  and  its  value  as  a  commodity.  So 
factories  grew  at  the  points  where  water  power  was 
found  available,  and  as  the  capital  investments  be- 
came heavier,  and  the  product  greater,  the  improve- 
ment in  overshot  and  undershot  wheels  kept  even  pace 
with  the  demand  for  power  in  increasing  quantities. 
I'ollowing  this  recurrence  to  the  old  forms  of  under- 
shot wheels  as  improved  by  Poncelot,  we  find  crude 
forms  of  turbines,  first  of  the  pressure  and 
then  the  impulsv  type,  and  with  them  the  adop- 
tion of  higher  speeds  in  driven  machinery  and 
the  abandonment  to  a  considerable  degree,  of  the 
cumbersome  and  inefficient  reduction  gearing. 
Thus  was  the  trail  well  blazed  for  the  discovery 
and  rapid  development  of  the  steam  engine,  finding 
as  it  did,  a  great  field,  with  then  practically  no  ques- 
tion of  fuel  values  to  handicap  its  adoption,  and  giving 
wonderful  facility  to  factory  location  which  might  then 
be  chosen  with  much  greater  freedom  and  with  con- 
sideration of  such  other  factors  as  market  location, 
transportation  facilities  and  such  questions  of  great 
economic  importance. 

The  development,  however,  of  some  water  powers 
of  favorable  location  still  offered  inducements  of  great 
value,  and  we  find  some  of  the  towns  of  Massachu- 
setts growing  up  to  the  limits  of  the  power  available 
in  their  mill  streams,  and  with  business  increasing  and 
no  more  power  in  sight,  or  at  least,  not  without  great 
additional  development  expense.     In  this  dilemma,  J. 
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B.  P'rancis,  in  1847,  attacked  the  problem  in  truly  sci- 
entific manner,  making  a  careful  analytical  study  of 
the  entire  question  with  but  little  of  a  reliable  nature 
in  the  way  of  data  or  literature,  and  his  Lowell  hy- 
draulic experiments  are  indeed  now  of  a  classic  nature. 


Fig.  10.  Double  Fourneyron  'Wheel,  two  run- 
ners being  of  greater  and  less  diameter,  water 
entering  from  underneath  and  above  to  secure 
hydraulic  counterbalance  for  the  weight  of  the 
revolving  element.  Each  of  the  runners  is 
divided  into  three  sets  of  blades,  thus  making 
in  reality  six  "wheels  on  each  shaft.  Ten  units 
of  5000  li.p.  capacity  under  136'-140'  head  are 
installed  in  the  No.  1  power  house  of  the  Niagara 
Falls    Power   Co.,   New   York. 

The  form  of  impulse  and  reaction  wheel,  toda}' 
known  to  the  world  as  the  Francis  turbine,  and  largely 
developed  by  him,  still  follows  closel}  the  results  of 
his  work.  The  United  States  had  not  then  sufficiently 
grown  as  a  manufacturing  nation,  nor  was  power  so 
valuable  as  in  some  European  countries  whose  scien- 
tists were  quick  to  recognize  its  great  value,  and  who, 
during  several  decades,  have  concentrated  attention 
to  the  developing  of  this  form  of  wheel,  and  its  adapta- 
tion to  commercial  needs.  The  water  powers  of  Switz- 
erland, Northern  Italy,  Germany  and  .Austria  provided 
the  drill  ground  for  this  recruit,  and  only  within  the 
last  twent)^  years  has  the  Francis  turbine  again  come 
into  its  own  in  America.     Indeed  some  of  the  earlier 


designers  in  this  country  avoided  with  unpardonable 
regularity,  any  profit  of  the  really  scientific  work 
that  had  been  done  abroad,  with  the  natural  result 
that  the  banks  of  some  streams  are  strewn  with  flot- 
sam and  jetsam  of  unnecessarily  and  often  foolishly 
repeated  experiments.  This  condition  of  things  has 
also  worked  a  hardship  on  the  investor  who  now  scru- 
tinizes with  cautious  eye,  the  proposal  to  use  tur- 
bine wheels  for  developing  his  water  powers. 

Without  doubt,  however,  the  finest  turbines  in  the 
world,  equal  in  efficiency  to  the  best  ever  produced 
in  Europe,  and  of  the  simplest  rigid  and  safest  con- 
struction, are  now  being  designed  and  built  in  this 
country,  together  with  the  highest  type  of  governing 
apparatus. 

(To  he  continued.) 


OPPORTUNITIES    IN    CENTRAL    STATION 
MANAGEMENT. 

BY  C.  W.  KOINER. 

In  the  course  of  an  address  to  the  students  at  the 
'J'hroop  Polytechnic  Institute,  Mr.  Koiner  who  is  the 
manager  of  the  Pasadena  (Cal.)  municipal  light  plant, 
offered  a  number  of  interesting  suggestions,  from 
which  the  following  has  been  taken : 

A  central  station  is  managed  as  is  any  corpora- 
tion, the  power  being  vested  in  a  board  of  directors. 
However,  it  usually  falls  to  the  lot  of  the  general 
manager  to  carry  out  the  policies  of  the  company,  and 
to  be  responsible  and  to  represent  the  corporation  in 
its  activities.  Sometimes  this  power  is  vested  in  one 
officer  holding  the  dual  position  of  president  and  gen- 
eral manager.  In  a  great  many  instances,  where 
properties  are  owned  and  controlled  by  banking  in- 
stitutions and  syndicates,  the  officer  in  active  charge 
of  the  property  is  usually  the  general  manager. 

Some  of  the  necessary  characteristics  of  a  central 
station  manager  are.  first  character  (a  man  should 
be  well  grounded  in  the  fundamental  principles  of 
honorable  dealing),  ability,  patience,  tact,  industry, 
courage,  perseverance,  common  sense  and  technical 
training.  These  characteristics  are  required  for  a  small 
plant  as  well  as  the  large  one.  The  manager  who  is 
in  charge  of  a  small  plant  has  to  meet  the  people  face 
to  face  and  is  often  brought  into  direct  contact  with 
his  customers,  whereas  in  the  large  central  stations  the 
general  manager  rarely  meets  his  customers,  unless  it 
be  an  extremely  large  user. 

In  most  instances  the  manager  of  a  utility  com- 
pany, light,  power,  gas.  railway,  etc..  usually  is  in 
charge  of  a  monopoly.  To  manage  a  property  of  this 
character  in  a  state  in  which  there  is  no  regulation  by 
commission,  is  not  a  small  task.  The  central  station 
manager  is  supposed  to  represent  his  company  in  a 
creditable  manner  in  the  community  in  which  he  serves. 
Necessarily  he  should  be  qualified  to  represent  and 
carry  out  the  policy  of  his  company  in  a  way  that  will 
be  satisfactory  to  his  patrons  as  well  as  to  his  com- 
pany. 

In  this  connection.  I  do  not  believe  any  man 
should  accept  the  management  of  a  property  unless  he 
has  absolute  respect  for  the  policy  of  the  company.  If 
the  policy  is  such  that  he  cannot  carry  it  out  without 
being  ashamed  of  it.  or  being  placed  in  a  compromis- 
ing position,  he  should  not  attempt  the  task.     There 
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arc  a  great  many  times  when  we  will  not  agree  entirely 
w  itli  the  policy  of  a  company ;  that  is  to  say,  we  may 
have  an  opinion  that  a  policy  inaugurated  or  estab- 
lished could  be  so  amended  as  to  improve  conditions, 
when  the  policy  may  be  an  honorable  one,  and  may 
only  be  a  matter  of  business.  The  only  policy  worth 
considering  in  handling  and  managing  a  central  sta- 
tion properly,  is  to  do  business  on  business  lines,  free 
from  all  pt)litical  entanglements,  giving  high  class  serv- 
ice at  a  reasonable  price,  returning  to  capital  its  just 
share  in  the  enterprise,  and  giving  to  the  customer 
a  little  bit  more  than  he  pays  for,  if  need  be,  and  at  a 
rate  that  will  always  enable  the  company  to  discharge 
its  just  obligations  to  the  conmuinity  it  serves  and  also 
to  its  employees. 

I  am  in  fa\or  of  a  high  standard  for  both  salaries 
and  wages,  as  well  as  a  high  standard  of  performance. 
It  has  been  said  that  low  wages,  and  I  might  add 
irregular  employment,  is  responsible  for  more  misery 
and  poverty  in  this  world  than  any  other  one  thing, 
and  I  believe  it. 

The  central  station  manager  is  facing  the  problem 
of  how  to  sell  more  electrical  energy  along  his  linos. 
.\  very  important  department  has  been  added  in  the 
conduct  of  the  central  station  business,  and  is  known 
as  the  "New  Business  Department."  Just  how  mucn 
electrical  energy  can  be  used  in  a  community,  in  other 
words  the  point  of  saturation,  is  unknown.  With  the 
lowering  of  the  cost  of  electrical  energ\-  to  the  con- 
suming public,  the  amount  used  is  increasing  at  a  rapid 
rate.  As  a  general  thing  a  household  has  a  certain 
amount  of  money  that  will  be  spent  for  a  jiarticular 
service;  a  certain  amount  will  be  spent  for  electrical 
energy.  With  the  lowering  of  rates  for  lights  in  the 
various  communities,  the  household  will  immediately 
adopt  electrical  energy  for  other  purposes.  Heating 
devices,  vacuimi  cleaners,  small  motors  and  the  like, 
are  attracting  the  attention  and  are  being  adopted  by 
a   large   proportion   of   central    station   customers. 

In  some  of  our  old  eastern  communities  the  number 
of  houses  using  electrical  energy-  varies  from  30  to  50 
per  cent,  depending  upon  the  progressiveness  of  the 
companies  serxing  the  connnunities,  while  on  the 
Pacific  Coast  the  proportion  (especially  in  Southern 
California)  is  at  least  95  per  cent  of  the  houses  along 
the  lines.  However,  the  companies  in  the  East  have 
l)een  inaugurating  the  Xcw  Business  Dej)artment.  put- 
ting managers  at  the  head  of  this  department,  who 
are  in  charge  of  all  the  solicitors  and  the  campaign 
lor  securing  new  business.  These  campaigns  have 
had  a  marked  success,  and  it  is  remarkable  to  what 
extent  the  service  can  be  extended,  even  in  small  com- 
munities. In  fact  some  of  the  very  best  showings 
have  been  made  in  the  small  towns.  One  town  in  the 
State  of  Ohio,  T  think,  had  the  record  last  year.  Their 
annual  income  per  capita  was  between  $8  and  $0. 
This  was  in  a  town  of  about  5000  population. 

Therefore,  you  can  readily  understand  that  the 
opportunity  for  increasing  the  efficiency,  for  extend- 
ing the  business  and  for  making  improvements,  setting 
a  high  standard  of  operation,  etc..  does  not  belong 
exclusively  to  the  larger  central  stations.  Tt  frequent- 
ly happens  that  some  of  the  managers  in  the  smaller 
companies  set  very  high  standards,  and  the  larger  com- 
panies,  a   great   many   times,    kani   valuable    lessons 


even  from  the  small  central  station  manager.  It  is  a 
good  thing  for  a  young  and  andjitious  manager  to  re- 
mend)er  one  thing,  and  that  is— that  a  man  who  can 
operate  a  small  central  station  successfully  can  always 
get  a  larger  one  to  manage. 

.\  great  many  central  stations  are  now  owned  by 
syndicates,  and  the  policy  of  management  is  directed 
from  the  parent  office.  I  regret  exceedingly  that  this 
is  so.  In  some  instances  it  is  of  course  a  great  im- 
provement over  the  old  method,  where  local  owners 
did  not  really  understand  the  central  station  business, 
nor  would  they  employ  a  manager  wdio  did  un- 
derstand the  business.  Of  course  it  is  a  great  improve- 
ment to  have  these  stations  operated  by  the  parent 
office,  which  understands  the  management  and  opera- 
tion of  such  properties.  However,  on  the  other  hand 
a  plant  that  is  not  owned  and  controlled  by  a  syn- 
dicate can  be  operated  by  a  high  class  manager  at  less 
expense  and  in  a  more  efficient  manner  than  is  the 
case  with  a  great  many  syndicate  owned  properties. 
The  reason  is,  with  the  syndicate  ow-ned  property  the 
overhead  expenses  overbalance  the  gain  that  would 
reasonably  be  expected  by  consolidating  a  numl)er 
of  properties  and  operating  them  by  one  head. 

Some  of  the  reasons  for  the  high  overhead  cost 
are  that  the  promotors,  those  who  are  engaged  in  mak- 
ing a  big  hit  in  selling  securities,  usually  organize 
an  operating  company,  whose  officers  have  to  be  com- 
])ensated  by  large  profits,  together  with  the  usual 
construction  company  organized  for  taking  more 
profit;  and  the  purchasing,  of  course,  is  done  for  all 
of  the  properties  and  sometimes  an  additional  charge 
is  made  on  the  purchasing  and  charges  made  to  the 
constituent  companies.  In  one  case  w'ith  which  I  am 
familiar,  some  of  the  local  companies  did  hot  remit 
their  earnings  over  and  above  their  operating  expenses, 
and  interest  on  investment,  that  is  the  surplus  which 
was  used  as  working  capital,  and  the  parent  company 
charged  their  constituent  companies  interest  on  the 
unremitted  balance.  Of  course,  under  State  regulation 
this  would  not  be  approved,  because  the  primary  rea- 
son for  so  doing  was  to  make  the  cost  of  ojieration 
look  higher  to  the  local  community  that  the  company 
served. 

I  am  of  the  opinion  that  companies  can  grow  too 
large  for  efficient  management.  I  believe  that  where 
a  company  does  not  have  a  monopoly,  it  could  not 
stand  the  competition  of  a  well  managed  competitor. 
I  am  speaking  now  of  the  extremely  large  corporations, 
and  especially  of  properties  owned  and  controlled  by 
holding  companies.  It  would  be  an  easy  matter  to  go 
into  any  city  of  25,000  population  or  more,  and  install 
a  competing  plant,  under  local  management,  that 
would  be  first-class  and  give  a  rate  that  would  be 
lower  than  any  syndicate  owned  property  could  pos- 
sibly .give,  and  pay  interest  on  the  investment  charged 
against  the  plant,  and  pay  its  other  overhead  charges. 
After  analyzing  the  difiference  between  the  plant  con- 
trolled and  operated  bv  the  svndicate,  and  the  plant 
owned  and  operated  by  local  management,  I  find 
that  the  results  obtained  by  local  management,  when 
in  the  hands  of  good  managers,  excel  the  results  ob- 
tained by  other  methods  of  management. 

The  American  public  is  prone  to  fall  down  and 
make  obeisance  to  large  aggregations,  or   seemingly 
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large  aggregations  of  capital.  In  other  words,  when 
we  mention  a  large  concern  the  public  gives  up  before 
they  consider,  and  feel  that  they  would  not  be  able 
to  compete.  I  ani  of  the  opinion  that  the  larger  the 
corporation,  unless  they  are  given  a  monopoly,  the 
easier  the  -competition.  This  remark  does  not  neces- 
sarily apply  to  all  central  stations  or  to  electric  sta- 
tions of  large  capacity,  neither  is  the  remark  confined 
to  central  stations  only. 

An  ex-manager  of  one  of  the  largest  tirms  of 
this  country,  recently  remarked  that  no  corporation 
could  compete  with  the  individually  managed  property, 
or  co-partnership  company,  when  all  of  the  real  own- 
ers were  on  the  job. 

The  young  engineer,  and  the  young  man  who  is 
preparing  himself  for  a  responsible  position  on  the 
managerial  staff,  whether  it  be  of  central  stations  or 
industrial  enterprise,  must  not  take  too  much  for 
granted,  but  must  satisfy  himself  of  the  truth  of  the 
conditions  and  the  fundamental  principles  involved 
in  his  line  of  work.  It  will  be  found  that  the  place 
offering  the  greatest  opportunity  for  improvement  will 
be  with  the  large  corporation,  which  includes  munici- 
l)alities,  and  public  works  of  State  and  Nation.  That 
is  to  say,  the  efficiency  can  be  considerably  increased, 
and  as  the  independent  companies  spring  up,  whether 
central  stations  or  industrial,  the  large  companies  will 
be  in  search  of  young  men  and  engineers  who  can 
point  out  the  weak  places  and  increase  the  <ifficiency. 
for  which  they  will  be  willing  to  pay  haiuhonie  sal- 
aries to  those  who  can  get  results. 

The  electric  central  stations  absorb  ten  lliousand 
men   every   year. 

It  is  not  a  very  hard  jiroblem  to  manage  a  very 
large  concern  that  has  a  monopoly  of  the  business  it 
conducts.  There  can  be  great  waste  without  detection. 
However,  when  this  concern  is  brought  into  competi- 
tion with  a  rival  that  operates  its  property  in  an  effi- 
cient manner,  cutting  out  the  waste,  and  bringing  up 
the  efficiency,  then  it  is  that  such  a  company's  misman- 
agement will  show. 

A  great  manj'  concerns  invite  compelitiim  bv 
maintaining  a  rate  that  is  entirely  too  high.  This 
warning  was  given  by  Mr.  Edison  in  the  early  days, 
in  fact  at  the  time  he  formed  the  fir,st  central  station, 
by  calling  attention  to  the  fact  that  when  the  rates 
were  too  high  it  invited  competition  at  once. 

Hence  the  future  offers  great  rewards  to  the  V(uing 
man  who  is  jiroperly  trained,  and  one  who  is  vilalh 
interested  in  the  work  and  who  will  specialize  and  take 
tile  branch  for  which  he  is  suited. 

Referring  to  the  old  adage  "There  is  always  room 
at  the  top,"  this,  of  course,  has  always  been  true  and 
is  true  today  more  than  at  any  other  time  in  the  his- 
tory of  the  world.  Mr.  Edison  claims  there  are  more 
ten  thousand  dollar  positions  than  there  are  ten  thou- 
sand dollar  men  to  fill  them. 

There  is  a  good  opportunity  for  those  who  will 
take  the  time  and  pains  to  learn  the  central  station 
business.  Even  if  we  cannot  attain  to  some  of  the 
highest  positions  in  some  of  the  largest  companies, 
municipalities.  States  or  Nation,  it  mav  be  possible 
for  us  to  take  the  highest  position  in  .some  of  the 
smaller  companies,  or  it  may  be  possible  for  us  to  hold 


some  responsible  position  in  some  of  the  larger  com- 
panies. 

As  you  court  responsibility,  so  your  position  will 
be  a  higher  and  better  one.  The  high  salaries  require 
responsibility.  Central  stations  today  need  men  who 
know  the  business  and  who  are  willing  to  give  the 
necessary  time  to  learn  the  business  from  the  smallest 
detail  up  to  that  of  the  largest  duty  in  connection  with 
the  business. 

I  do  not  believe  the  work  of  learning  the  business, 
or  any  business  for  that  matter,  is  as  hard  on  the  young- 
man,  as  the  worry  that  he  will  encounter  if  he  does 
not  learn  the  business,  when  he  gets  into  a  responsible 
position.     Work  does  not  hurt  us  but  worry  does. 

The  habits  formed  in  the  early  part  of  our  career 
are  sure  to  stick  to  us.  And  in  this  connection,  we 
should  be  very  careful  not  to  hinder  our  progress  by 
acquiring  habits  that  will  be  a  detriment  after  we 
progress  to  the  point  where  we  expect  promotion,  we 
should  be  prei)ared  for  it. 

That  which  will  benefit  young  men  most  today 
is  the  practice  of  the  homely  virtues.  These  are  over- 
looked by  a  great  many  young  men  who  spend  four 
years  or  more  in  college,  and  when  they  seek  emplo}'- 
ment  put  in  jeopardy  their  pros])ects  by  bad  manners 
at  the  time  they  are  applying  for  a  position.  They  will 
walk  into  the  office  of  a  prospective  employer  with  a 
cigarette  or  cigar  in  their  mouth  and  their  hat  on  their 
head,  and  with  an  attitude  that  would  give  one  the 
impression  that  the  business  could  not  exist  unless  they 
were  engaged  innnediately. 

This  characteristic  applies  to  a  great  many  young 
sales  engineers.  It  militates  against  their  progress. 
Some  do  not  realize  that  it  does,  but  if  they  were  in 
possession  of  the  true  facts  they  would  realize  that  it 
did  hinder  their  progress. 

There  is  a  time  and  place  for  all  things,  and  the 
time  for  a  3'oung  man  to  put  forth  his  best  efforts  is 
when  he  is  endeavoring  to  make  an  impression  seeking 
advancement  and  seeking  to  sell  what  he  has  acquired 
by  four  or  five  years  of  hard  study,  to  the  concern 
that  \\ill  pay  him  for  the  exercise  or  use  of  his  brains. 


A  UNIQUE  FINE  SYSTEM. 

A  source  of  saving  to  the  city  o*^  Walla  Walla, 
\\'ash.,  little  known  to  the  general  public  is  the  fine 
or  refund  charged  the  electric  light  company  for  every 
light  found  out  at  night  during  the  year,  which  during 
1011  netted  the  city  in  the  neighborhood  of  $150,  by 
a  rough  estimate.  This  amount  is  credited  to  the  city 
by  the  Pacific  Power  &  Light  Company  in  collecting 
its  regular  light  bill.  The  system  by  which  this  sum 
is  obtained  is  that  whenever  a  patrolman  finds  a  light 
off  when  it  should  be  burning  he  notifies  police  head- 
quarters, where  a  small  record  book  is  kept.  About 
400  lights  were  reported  out  during  the  past  year,  and 
for  each  one  of  these  the  city  receives  33^  cents,  so 
that  the  police  department  more  than  pays  for  the 
small  amount  of  work  necessary  to  keep  the  record. 


The  most  northerly  wire  on  the  American  conti- 
nent is  the  newly  completed  telegraph  line  which  the 
Canadian  Government  has  constructed  to  Dunvegan, 
Alberta,  on  the  Peace  River  extension. 
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SMALL  ELECTRIC  PUMPING  PLANTS. 

Owing  to  climatic  conditions,  an  artilicial  means 
of  applying  water  to  growing  crops  is  essential  to  the 
highest  agricultural  development  in  practically  every 
section  of  the  West.  Under  careful  application,  irri- 
gation has  thus  brought  forth  results  on  western  lands 
unsurpassed  in  the  world.  The  Pacific  Gas  &  Electric 
Company  supplying  power  largely  to  the  great  interior 
valleys  of  central  California,  has  collected  much  val- 
uable data  on  small  electric  pumping  installations. 
Such  information  is  of  much  value  to  all  those  inter- 
ested in  supplying  power  to  agricultural  districts. 

Irrigation  by  pumping  with  electricity  otters  more 
advantages  than  any  other  system  of  irrigation.  It  has 
been  thoroughly  tried  and  proven  successful  in  every 
instance.  In  many  districts  where  ditch  water  is  avail- 
able pumping  plants  are  being  installed  because  of 
the  convenience  and  reliability  of  electric  irrigation. 
Wherever  electric  power  is  available  for  pumping  the 
general  prosperity  of  the  irrigators  is  high,  and  crop 
failures  are  unknown. 

First  cost  for  each  acre  put  under  irrigation  is, 
on  most  land,  cheaper  than  buying  ditch  rights.  The 
prant  can  be  located  to  deliver  water  at  the  most  favor- 
able point,  thus  reducing  in  many  instances  cost  of 
checking  and  ditching.  The  expense  of  sinking  wells 
is  not  great,  while  the  pits  and  buildings  required  are 
simple  in  construction.  The  pumping  and  electrical 
equipment  is  of  the  simplest  and  most  reliable.  All 
material  for  a  5  in.  plant  should  not  cost  more  than 
$800.  A  plant  of  this  size  will,  in  most  soils,  irrigate 
40  acres  of  alfalfa  or  orchard. 

Cost  of  operation  will  compare  favorably  with  any 
other  method  of  pumj)ing.  No  attendant  is  required. 
The  water  is  delivered  at  the  time  it  is  wanted,  avoid- 
ing long  waits,  as  is  sometimes  necessary  with  ditch 
irrigation.  The  quantity  of  water  can  easily  be  regu- 
lated by  the  irrigator.  The  cost  of  power  is  not  exces- 
sive and  is  accurately  measured  by  meters  that  can  be 
easilv  read  by  any  one.  In  this  way  a  careful  check 
can  be  kept  on  the  cost  of  water. 

The  type  of  pumping  plant  most  generally  in- 
stalled is  a  centrifugal  pump  direct  connected  to  an 
electric  motor  and  set  in  a  pit  near  the  water  level. 
Centrifugal  pumps  are  built  in  two  styles,  vertical  and 
horizontal,  each  meeting  certain  conditions.  A  good 
centrifugal  pump  will  draw  water  as  far  as  a  plunger 
pump,  or  about  28  ft.  However,  it  will  operate  with 
much  less  power  when  set  near  the  water  level.  For 
this  reason  pits  are  usually  dug  with  the  floor  at  or 
near  the  level  of  the  water  in  the  well  when  the  pump 
is  not  running.  These  pits  may  be  lined  with  concrete 
or  boarded  with  redwood.  The  pit  is  covered  by  a 
house,  frequently  built  with  a  wood  frame  and  with 
sides  and  roof  of  corrugated  iron. 

The  base  or  bedplate  of  the  pump  and  motor 
should  be  held  firmly  to  the  floor  by  bolts  imbedded  in 
the  concrete  or  timber  foundation.  In  digging  the 
pit  enough  room  should  be  allowed  to  permit  easv 
access  to  every  part  of  the  purop  and  motor.  A  sub- 
stantial stairway  or  ladder  should  lead  down  in  the 
pit  from  the  ground  level.  An  electric  light  should 
be  hung  in  the  pit  and  low  enough  to  light  every  part 
of  the  pump  and  motor.  A  beam,  carried  bv  studding 
in  the  house  frame,  should  be  over  the  pit.    This  should 


be  strong  enough,  and  carried  by  studding  equally 
strong,  that  a  pulley  and  rope  may  be  used  for  lifting 
out  pipe,  valves  or  parts  of  the  pump  that  may  need 
inspection  or  repairs.  To  prime  the  pump  a  small 
pitcher  or  suction  pump  is  usually  connected  to  the 
top  of  the  pump  case  or  suction  elbow.  Its  connection 
and  method  of  operation  depends  on  the  use  of  a  foot 
or  check  valve  for  keeping  the  pump  full  of  water 
when  not  running. 

.\n  important  feature  in  drilling  a  well  is  devel- 
oping the  water  supply.  When  the  perforated  casing  is 
landed  in  the  water-bearing  strata,  or  the  casing  punc- 
tured, whichever  method  is  used,  it  is  important  that 
the  largest  reservoir  possible  be  formed  in  the  water 
zones.  This  is  done  by  pumping  out  the  sand  and 
gravel  around  the  pipe.  If  done  carefully,  a  large  sau- 
cer-shaped cavity,  with  the  casing  passing  through  its- 
center,  is  formed.  If  not  carefully  done,  the  upper 
strata  may  cave  and  greatly  reduce  ,or  entirely  pre- 
vent, the  water  flow.  Where  a  well  has  been  properly 
developed  it  will  make  but  little  sand  afterward,  thus 
reducing  wear  on  the  pump  and  making  sand  pumping 
unnecessary.  This  work  of  devolepment  is  usually 
part  of  the  well  drilling  contract.  Insist  that  it  be  done 
properly  and  not  slighted  or  hurried  in  an  effort  to  get 
to  the  next  job. 

The  pit  should  be  large  enough  when  finished  to 
allow  at  least  two  feet  between  any  of  the  machinery 
and  the  wall.  .'\t  one  side  of  the  pump  enough  space 
should  be  allowed  to  remove  either  pump  or  motor  from 
the  base.  In  some  ground  the  side  walls  of  the 
pit  will  stand  without  bracing  during  the  excavation. 
In  such  ground  it  is  best  to  dig  the  pit  large  enough 
that  the  back  forms  used  in  pouring  the  concrete  can 
be  removed.  When  back  filled  and  tamped  a  better- 
looking  job  will  result.  Where  the  ground  will  not 
stand,  it  is  a  good  plan  to  place  the  bracing  in  such  a 
manner  that  it  serves  for  one  side  of  the  forms.  When 
the  pit  is  completed  this  side  of  the  forms  will  he  left 
in  the  ground. 

All  the  cement  manufacturers  issue  booklets  de- 
scribing different  concrete  mixtures  and  methods  of 
pouring  as  well  as  form  building.  Use  a  mixture  that 
will  make  a  water-tight  wall.  To  insure  an  absolute 
water-tight  pit,  a  finishing  coat  should  be  put  on.  After 
the  forms  are  removed,  carefully  clean  the  walls  and 
floor.  Then  wet  thoroughly  and  apply  three  coats, 
each  one-eighth  inch  thick,  consisting  of  one  part  ce- 
ment, one-tenth  part  water  slaked  lime,  and  one  part 
sand.  In  choosing  your  sand  for  concrete  mixing, 
select  clean,  sharp  sand,  free  from  pebbles  and  surface 
soil.  Re  sure  your  cement  is  fresh  and  perfectly  dry 
when  you  buy  it.  If  it  must  be  stored,  put  it  in  a  dry, 
well-ventilated,  room.  Cement  can  be  stored  for  an 
indefinite  length  of  time  in  a  dry  place,  but  a  small 
amount  of  moisture  in  the  air  will  rapidly  reduce  its 
strength.  If  gravel  is  used  for  mixing  concrete,  bet- 
ter results  will  be  obtained  by  screening  into  uniform 
sizes.  Crushed  rock  is  preferable  for  water-tight  con- 
crete walls. 

Circular  pits  are  rapidly  coming  into  favor,  as 
they  allow  better  access  to  machinery  and  are  more 
easily  excavated  and  made  water-tight.  Where  the 
well  casing  passes  through  the  floor,  a  screen  should 
he  placed  around  the  suction  pipe  to  prevent  any  thing 
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I'luui  dropping  in  tlie  well.  \\  here  cunieiit  or  concrete 
cunslruction  is  loo  expensive,  redwood  planking  can  be 
used  for  walling  the  pits. 

The  Electrical  Equipment. 

\\  here  the  wires  enter  the  pump  house,  clay  tubes 
should  be  set  in  the  wall  at  an  angle  to  keep  the  rain 
from  entering.  Outside  a  "drip  kink"  should  be  made. 
Just  inside  the  building  a  switchboard  should  be  set 
up.  This  may  be  a  slate  panel  on  a  pipe  frame,  or  a 
plank  nailed  to  the  wall  for  mounting  the  meters  and 
other  devices.  Between  these  two  extremes  many 
ilifferent  arrangements  may  be  had.  Convenience  for 
reading  the  meters  and  controlling  the  pump  are  the 
principal  things  to  consider  when  locating  this  board. 

First  in  the  electric  circuit  the  fuses  will  be  found. 
These  are  strips  of  metal  buried  in  powder  and  en- 
closed in  a  fibre  tube.  A  heavy  or  dangerous  load  on 
the  motor  will  cause  enough  heat  from  the  electric 
current  to  melt  these  strips  of  metal.  The  powder  in 
which  they  are  buried  is  a  special  compound  that  quick- 
ly kills  the  spark  caused  by  breaking  the  electric  cir- 
cuit. The  fuses  are  the  safety  \alve,  guarding  your 
plant  from  danger. 

Next  in  the  electric  circuit  are  the  meters  used  for 
measuring  the  amount  of  power  consumed.  The  meters 
are  supplied  by  the  power  company. 

The  next  device  in  the  electric  circuit  is  the  switch 
for  starting  and  stopping  the  motor.  The  best  switch 
for  this  purpose  is  enclosed  in  an  oil-filled  tank.  This 
is  quite  expensive,  however,  and  most  irrigators  use 
what  is  known  as  a  triple-pole  single-throw  knife 
switch. 

Following  the  switch  is  the  compensator  or  start- 
ing box.  Throwing  full  voltage  on  the  motor  when  it 
is  standing  still  would  cause  damage.  The  compen- 
sator cuts  down  the  voltage  to  a  safe  point  until  the 
motor  is  running  at  nearly  full  speed.  The  full  voltage 
is  then  thrown  on  bv  moving:  the  startingr  lever  to  the 
running  position.  The  more  improved  types  of  com- 
pensators have  included  a  device  known  as  a  no- 
voltage  release.  This  serves  to  protect  the  motor  from 
many  electrical  accidents  and  should  always  be  used. 

The  wires  from  the  compensator  to  the  motor  may 
be  carried  in  pipes  or  conduit.  This  is  the  best  method. 
In  man)'  plants,  however,  the  wires  are  carried  on  in- 
sulators and  brackets  fastened  to  the  walls  of  the  pit. 
In  putting  these  wires  and  devices  in  place,  care  must 
be  taken  that  all  joints  and  connections  are  well  sol- 
dered, then  wrapped  with  a  pure  rubber  splicing  gum 
and  a  second  wrapping  of  insulating  tape  then  applied. 
A  good  coat  of  insulating  paint  is  the  best  finish.  Fail- 
ure to  observe  these  precautions  will  result  in  serious 
losses  of  power  and  possible  danger  from  life  and  to 
life.     Be  sure  this  work  is  done  right. 

In  buying  a  motor,  select  some  well-known  make 
that  is  not  an  experiment.  There  are  several  well- 
known  manufacturers  that  supply  reliable  motors,  and 
it  is  advisable  to  buy  from  them.  Motors  are  now 
rated  rather  close  by  the  manufacturers.  If  twelve 
horsepower  is  needed  for  a  pump,  buy  a  fifteen  horse- 
power motor  instead  of  the  ten  horsepower  machine 
some  salesmen  may  contend  is  large  enough.  It  is 
generally  more  satisfactory  to  have  the  local  electrical 
contractor  put  in  the  electrical  work  than  bring  a  con- 
tractor from  the  city,  as  any  defects  can  be  brought 


to  his  attention  more  strongly.  .Money  spent  in  buy- 
ing good  electrical  material  and  time  spent  in  seeing 
that  it  is  carefully  put  in  place,  will  lie  auii)ly  repaid 
in  lower  cost  for  power. 

Factors  to  Consider  in  Choosing  Pumps. 

A  centrifugal  pump  consists  of  a  rapidly  revolv- 
ing runner  or  wheel  turning  inside  a  casing.  The 
water  is  led  into  the  vanes,  corresponding  to  the 
spokes,  at  tlie  hub  and  is  thrown  outward  by  centrif- 
ugal force.  This  runner  has  no  rim  or  tire  and  the 
water  is  thrown  into  the  collection  chamber  cast  in 
the  casing,  and  surrountling  the  runner.  I'Voni  here 
it  is  carried  in  suitable  piping  to  the  point  of  use.  It 
is  self-evident  that  the  faster  the  runner  revolves,  the 
greater  the  force  with  which  the  water  leaves  the 
pump.  Likewise,  the  smoother  the  sides  of  the  water 
passages  and  the  fewer  turns  made  in  passing  through 
the  pump,  the  less  power  will  be  taken  up  by  friction. 

Proper  sizes  of  runner  and  casing  and  correct  shape 
of  the  vanes  have  everything  to  do  with  the  efficiency, 
or  amount  of  power  required.  The  best  way  to  be 
sure  of  getting  an  efficient  pump  is  to  buy  of  a  reputa- 
ble firm,  which  has  had  long  experience  in  building 
I)umping  machinery.  Their  designers  are,  or  should 
be,  familiar  with  the  proper  relation  of  runiu-r  an<I 
casing  that  gives  thhe  best  results. 

Many  salesmen  put  undue  stress  on  the  i|ueslion 
of  open  runner  and  closed  runner  pumps,  llolh  when 
properly  designed  and  made  are  efficient  machines. 
Their  relative  merits  are  comparable  with  the  Per- 
cheron  horses  of  one  farmer  and  the  Belgian  horses 
of  his  neighbor. 

It  is  well  to  have  an  efficiency  clause  in  the  con- 
tract, and  a  final  payment  large  enough  to  protect  you 
if  the  pump  does  not  come  up  to  contract.  After  the 
pump  is  installed  it  is  a  good  plan  to  have  it  tested 
by  an  independent  engineer.  This  is  not  an  expen- 
sive proceeding.  The  meter  installed  to  determine 
your  monthly  bill  accurately  measures  the  power  con- 
sumed, while  the  quantity  of  water  pumped  and  total 
head  are  easily  measured. 

Avoid  a  pump  with  many  complicated  water  pas- 
sages. Be  sure  the  shaft  is  strong  enough  to  withstand 
the  belt  pull.  Be  sure  it  is  in  perfect  mechanical  bal- 
ance. Do  not  accept  a  pump  that  vibrates  when  run- 
ning at  full  speed.  This  is  particularly  miperative  with 
a  direct-connected  pump.  There  is  a  strong  tendencx' 
in  the  pump  runner  to  pull  to  one  side.  This  is  called 
end  thrust,  and  a  pump  that  is  designed  to  remove 
this  thrust  is  said  to  be  hydraulically  balanced.  Some 
pumps  have  special  devices,  operated  by  water  pres- 
sure, for  this  purpose.  Others  have  a  collar  on  the 
shaft  to  absorb  the  thrust.  Be  sure  that  the  pump 
\'0u  buy  does  not  have  a  complicated  device  that  is 
likely  to  get  out  of  order,  or  a  device  that  will  be 
quickly  cut  out  by  sand.  This  is  also  true  of  the  rings 
put  on  the  sides  of  the  runner  to  prevent  leakage  back 
to  the  suction  side. 

Wherever  possible  buy  a  direct-connected  pump. 
The  first  cost  is  not  materially  greater  when  you  con- 
sider the  extra  cost  of  belting,  foundations,  and  belt 
way.  Direct-connected  pumps  take  less  power  to  op- 
crate  them,  for  at  least  fifteen  per  cent  of  the  power  is 
consumed  in  the  belt.  In  many  cases  a  new  belt  is 
required  each  year,  no  small  item  of  expense.     It  is 
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important  that  the  manufacturer  know  the  exact  height 
the  water  is  to  be  pumped  before  your  order  is  placed, 
as  direct-connected  pumps  are  always  made  to  order. 
This  also  means  that  a  little  longer  time  will  be  re- 
quired for  delivery.  Buying  from  a  reputable  concern 
is    even    more    important    in    this    instance. 

To  sum  the  whole  matter  up,  get  a  simple  pump 
without  any  fancy  automatic  devices,  with  strong  bear- 
ings and  a  shaft  of  ample  size,  and  with  its  weight 
well  distributed.  And  then  buy  from  firms  who  arc 
e\])erienced  pumping  machinery  builders. 

Installation  of  Horizontal  Pumps. 

Many  purchasers  have  the  work  of  installing  in- 
cluded ni  the  contract  price  for  the  pump,  in  many 
instances  money  would  be  saved  by  the  purchaser 
domg  his  own  mstallation,  with  the  aid  of  the  local 
electrical  contractor,  as  the  manufacturer  must  pro- 
tect himself  against  loss  of  time  and  tiuctuations  in 
the  price  of  material.  The  manufacturers  furnish  a 
template,  a  wooden  frame  for  suspendmg  the  founda- 
tion bolts,  iiefore  the  cement  iloor  is  laid,  set  this 
template  so  that  the  foundation  bolts  will  come  in  the 
proper  place.  To  provide  for  slight  errors  it  is  a  good 
plan  to  slip  a  short  piece  of  pipe  somewhat  larger  than 
the  bolts,  over  them.  When  the  concrete  is  poured 
the  foundation  bolts  will  be  held  in  proper  position  to 
receive  the  pump  base. 

Tor  lowering  the  pump  into  the  pit,  a  gallows 
frame  used  for  dressing  beef  will  serve  if  the  pump 
is  not  larger  than  five-inch.  i'"e)r  larger  pumps  a 
stronger  frame  should  be  made.  Be  sure  the  ropes 
and  tackle  used  are  in  good  condition.  \\  hen  the 
pump  is  on  its  foundation,  level  it  by  thin  wooden 
wedges  antl  run  a  thin  grout  of  one  part  cement,  one 
part  sand  and  enough  water  to  make  it  pour,  under 
the  base.  When  this  sets,  draw  the  foundation  bolt 
nuts  up  tight  all  around  and  the  pump  is  ready  for 
l)iping. 

L  so  llanged  ])iping  on  both  suction  and  discharge. 
He  sm"e  the  pi]:)e  Hanges  that  boll  to  the  ])ump  flanges 
are  ])roperly  drilled.  The  suctinn  ])iping  should  always 
be  standard  piping,  preferably  gahanized.  Power  will 
be  saved  by  usnig  lioih  suction  and  >lisch;irge  ])ipes  one 
size  larger  than  the  pump  openings.  I'se  flared  fit- 
tings for  connecting  pipe  and  pump.  The  suction  pipe 
must  not  be  supported  from  the  suction  elbow  .\ 
cradle  should  be  built  over  the  well,  and  the  flange 
.)n  the  end  of  the  suction  pipe  may  rest  on  this  cradle 

Use  a  good  quality  of  gasket  in  all  flanges.  A 
slight  leak  will  greath^  increase  power  consumption. 
To  keep  the  pump  full  of  water  when  shut  down  ,i 
^liort  time.  ;i  check  valve  of  some  sort  must  be  in- 
stalled. If  the  total  head  pumped  against  is  less  than 
forty  feet,  a  foot  valve  may  be  used.  If  the  head  is 
greater  than  forty  feet  a  check  valve  must  be  put  in 
the  discharge  pipe.  Most  foot  valves  have  a  strainer 
casing,  but  where  a  check  valve  is  used  a  strainer 
should  be  put  on  the  end  of  the  suction  pipe. 

As  a  centrifugal  pump  will  not  throw  water  until 
the  casing  is  full  of  water,  or,  in  other  words,  will  not 
prime  itself,  some  means  must  be  provided  for  doing 
this.  A  small  hand  pump  is  usually  installed  for  this 
work.  If  a  foot  valve  is  used,  priming  may  be  done 
by  pouring  water  down  the  discharge  pipe.  If  a  check 
val\-e  is  installed,  a  priming  pump  must  be  used.   The 


proper  place  to  connect  a  priming  pump  is  at  the  high- 
est part  of  the  pump  casing.  One  of  the  most  common 
faults  in  starting  a  pump  is  becoming  "air  bound." 
Be  sure  every  bit  of  air  can  be  pumped  out  of  the 
casing  and  suction  pipe  by  the  priming  pump. 

Double-riveted  steel  pipe,  either  galvanized  or 
coated  with  asphaltum,  is  suitable  for  discharge  pipe 
if  the  total  head  to  point  of  discharge  does  not  exceed 
eighty  feet.  Above  this  head,  standard  pipe  will  gi\e 
better  service.    Always  use  flanged  and  bolted  joints. 

An  elbow  should  be  put  on  the  .lischarge  pir.e  and 
the  pipe  extended  outside  the  building.  Where  the 
discharge  enters  the  water  bo.x  through  the  bottom, 
water  is  constantly  splashing  over  and  may  cause  burn- 
outs in  the  motor.  Do  not  discharge  the  water  against 
the  side  of  the  ditch.  Ikiild  the  water  box  so  that  the 
water  is  guided  into  the  ditch  in  the  dirc(ti  .n  of  flow. 

Installation  of  Vertical   Pumps. 

Vertical  pumi)s  are  usually  installed  where  the 
ground  water  is  so  far  below  the  surface  that  the  ex- 
pense of  sinking  a  pit  for  a  horizontal  pump  would  be 
prohibitive.  Instead  of  a  pit,  a  shaft  large  enough  to 
pass  the  pump  is  sunk  and  the  jjunip  installed  at  the 
l)ottom  with  the  motor  at  the  surface.  A  timber 
frame  work  is  built  in  the  bottom  of  the  pit  and  a  ver- 
tical frame  extends  from  top  to  bottom,  carrying  pump 
and  shafting.  At  the  lop  a  frame  is  built  to  carry 
pulley  or  vertical  motor.  Spreader  bars  should  be 
spaced  every  ten  feet  on  the  vertical  frame.  X'ertical 
bearings  are  attached  to  these  for  keeping  the  shaft 
in  line.  Great  care  must  be  taken  that  this  shall  is 
kept  in  perfect  alignment. 

The  frame  work  is  usually  i)ut  together  on  the 
surface;  pump,  shafting  and  bearings  put  in  place 
and  every  part  accurately  fitted.  It  is  then  taken  ai)art 
and  lowered  into  the  pit  in  sections.  In  the  better 
grades  of  vertical  pumps  the  stuffing  bo.xes  and  bear- 
ings are  inclosed  so  that  submergence  does  not  injure 
them.  It  is  then  possible  to  install  the  ])um])  below 
water  level,  thus  doing  away  with  priming  punqis. 
The  weight  of  the  suctinn  pipe  can  \)C  carried  by  the 
jHiinp  if  attached  to  the  bottom,  but  if  it  lerminati-^ 
in  an  elbow  and  is  carried  into  the  uj^ijcr  part  of  llie 
pum]),  it  must  be  sup])orted  separately. 

The  discharge  pipe  should  be  cariied  up  one  sicle 
or  in  a  corner  of  tlie  pit  and  not  Ije  attached  to  the 
pump  frame  at  any  point.  If  the  total  head  exceeds 
forty  feet  a  check  valve  must  l)e  used.  For  lower 
heads  a  foot  valve  is  suitable.  It  is  a  good  plan  to  use 
suction  and  discharge  pipes  one  size  larger  than  the 
])ump  openings.  .\  flared  reducing  fitting  shcnild  be 
used  to  keep  friction  losses  low. 

The  ladder  for  reaching  the  bottom  of  the  [jit  must 
he  clear  of  the  pump  frame,  yet  so  placed  that  all  of 
the  \-ertical  bearings  can  be  reached  from  it.  Xo  pro- 
jecting set  screws  should  be  allowed  on  the  shall.  It 
mav  become  necessary  to  go  to  the  Ijottom  of  the  pit 
while  the  pump  is  running  and  a  ])rojecting  set  screw 
would  be  dangerous.  If  a  belted  pump  is  used,  the 
cradle  carrying  the  pulley  must  be  well  l)raced  against 
the  belt  pull.  Where  a  vertical  motor  is  installed,  the 
frame  work  supporting  the  motor  nnist  be  rigid  to 
prevent  undue  vibration.  As  a  vertical  pump  requires 
considerable  mechanical  skill  to  install,  it  is  best  to 
employ  a  competent  mechanic.    Even  with  a  highly  effi- 
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cient  pump,  slight  errors  in  aligning  the  shaft  will  re- 
sult in  serious  losses  of  power. 

Care  must  must  be  taken  to  keep  the  vertical  bear- 
ings carefully  oiled.  Some  manufacturers  provide  an 
elaborate  system  of  oil  pipes  running  to  the  surface. 
While  handy,  these  are  liable  to  become  clogged  or 
damaged.  The  best  method  is  a  good  ladder  from 
which  every  bearing  can  be  reached. 

Operating  Hints. 

Always  use  a  good  grade  of  oil  in  the  bearings. 
This  applies  to  both  pump  and  motor.  Poor  oil  causes 
excessive  friction  losses  and  frequently  causes  the 
soft  metal  bearing-lining  to  melt.  Keep  the  cups  full 
and  when  ring  oiling  bearings  are  furnished  be  sure 
the  rings  turn  properly.  Even  a  slight  kink  will  keep 
these  rings  from  turning  so  care  must  be  exercised 
to  keep  them  in  condition.  Keep  the  stuffing  box 
packed  with  a  good  grade  of  packing.  Do  not  ex- 
periment. The  wear  of  revolving  shafts  is  the  most 
severe  wear  that  can  be  imposed  on  packing.  If  you 
have  a  grade  of  packing  that  is  giving  satisfaction  do 
not  be  lead  off  by  the  cheapness  of  another  grade,  for 
the  material  and  workmanship  entering  into  the  manu- 
facture of  packing  are  expensive  and  few  packings  on 
the  market  are  suitable  for  centrifugal  pumps. 

Many  pumps  are  now  being  made  with  water 
sealed  stuffing  boxes;  tliat  is,  with  a  chamber  cast 
about  the  gland  and  kej)l  full  of  water  while  pump- 
ing. This  effectually  prevents  air  entering  the  pump 
casing,  but  the  seal  must  be  carefully  watched  that  the 
water  is  not  drawn  in. 

Be  careful  to  keep  all  joints  in  the  suction  pipe  ab- 
solutely tight.  The  slightest  leak  rapidly  increases  the 
power  consumption.  Keep  your  well  free  from  sand. 
If  much  sand  shows  when  pumping  it  is  advisable  to 
shut  down  your  irrigating  plant  and  sand  pump  your 
well.  Before  the  irrigation  season  opens  you  should 
test  ycnir  well   and   sand   ])ump  it   if  necessary. 

The  above  suggestions  are  general,  as  the  pumj) 
manufacturers  change  their  designs  so  frequently  that 
instructions  applying  to  a  pump  this  season  may  not 
apply  the  next.  Get  complete  instructions  regarding 
special  devices  at  the  time  you  buy  your  pump. 

Regarding  the  electrical  equipment  the  only  rules 
to  follow  are:  to  keep  oil  in  the  bearings  and  to  keep 
the  motor  and  switch  dry  and  clean.  Do  not  throw 
the  switch  from  starting  to  running  position  too  quick- 
ly. If  these  precautions  are  followed  the  electrical 
equipment  will  never  get  out  of  order. 

Below  is  given  a  table  showing  the  average 
capacities  of  centrifugal  pumps.  Some  manufacturers 
increase  the  capacity  of  their  pumps  by  using  a  larger 
size  suction,  others  tr\^  to  overrate  their  pumps  by 
casting  large  suctions  on  a  certain  casing  and  calling 
the  resulting  pump  the  next  size  larger. 

Sec.  Ft.  H.P. 

and  Acre  Per  F(. 

n.  P.M.       Inch  Per  llr.  T.ift. 

In                       .05S  .02 

70  .i.'iB  .oi.'; 

120  .27  .on 

230  .518  .11 

420  .94r.  .21 

700  1.57  .xr, 

950  2.1-1  .44 

1200  2.7  .55 

IBOO  3.6  .75 

SOOO  fi.75  1.4 

4000  9.00  1.8 
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Diaiii. 
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Discharge. 

Suction 
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1 

1 
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10 

10 

10 

12 

12 

12 

TESTS  ON  INSULATOR  PINS  FROM  CALIFOR- 
NIA  EUCALYPTS. 

.\  great  deal  of  attention  has  recently  been  focuseil 
on  the  planting  and  growing  of  eucalypts  in  California. 
Many  companies  have  been  organized,  much  capital 
has  been  invested,  and  the  large  acreage  already 
planted  is  being  rapidly  increased.  The  I-'orest  Serv- 
ice has  sought  to  aid  eucalyptus  growers  by  publish- 
ing such  information  concerning  tiie  tree  and  its  uses 
as  it  could  secure  after  careful  study,  and  in  circular 
179  of  the  Forest  Service  may  l)e  found  uuich  \alu- 
able  data. 

The  eucalyptus  is  a  native  of  .\ustralia  antl  the 
adjacent  islands,  where  some  150  varieties  are  found, 
it  was  introduced  in  California  in  1856,  when  it  was 
planted  around  San  Francisco  Bay  for  ornamental 
purposes.  During  the  next  few  years  it  was  planted 
in  the  Santa  Clara  Valley  for  wind-breaks.  Since 
1865  the  eucalypts  have  been  extensively  planted  in 
California,  mainly  for  wind-break  purposes  around 
orchards  and  vineyards,  and  also  for  fuel.  The  ex- 
tensive planting  operations  of  the  past  four  or  five 
years  have  been  taken  uj)  with  the  idea  of  furnishing 
not  only  fuel,  but  also  telegraph  poles,  piling,  and  lum- 
ber large  enough  to  make  vehicle  aiul  carriage  stock 
and  furniture  material. 

.About  75  species  of  eucalypts  have  been  grown 
in  California.  The  blue  gum  was  the  first  species 
introduced  into  the  State,  and  has  been  much  more 
extensively  planted  than  the  others.  Probably  90  per 
cent  of  the  eucalyptus  in  California  at  the  present  time 
is  blue  gum.  Of  the  many  other  speciesvrntroduced, 
red  gum,  sugar  gum,  gray  gum  and  manna  gum 
make  up  by  far  the  greater  part.  These  five  give  in- 
dications of  being  well  adapted  to  California  condi- 
tions, although,  of  course,  others  may  be  found  which 
will  give  just  as  satisfactory  results. 

-As  a  rule,  blue  gum  grows  erect;  it  iHancJics  low 
in  isolated  specimens,  but  in  close  plantings  the 
crowns  are  small  and  the  lower  trunks  fairly  clean.  It 
reaches  its  greatest  development  along  the  coast  and 
in  river  bottoms  where  foggy  days  are  common  and 
the  annual  rainfall  is  at  least  15  inches.  The  species 
when  grown  under  favorable  conditions  ranks  among 
the  fastest  growing  trees  of  the  world.  The  wood  is 
\-ellowish  white  and  easily  polished. 

A  combination  of  the  results  of  the  tests  on  green 
blue  gum  gives,  in  the  bending  tests,  an  average  fiber 
stress  at  the  elastic  limit  of  6907  pounds  per  square 
inch;  an  average  modulus  of  rupture  of  11.800  pounds 
l)er  square  inch;  an  average  modulus  of  elasticity  of 
1,788,000  pounds  per  square  inch;  and  an  average  elas- 
tic resilience  (shock-resisting  ability)  of  1.58  inch- 
I)Ounds  per  cubic  inch.  The  average  crushing  strength 
parallel  to  grain  is  4919  pounds  per  square  inch  ;  the 
average  strength  perpendicular  to  the  grain  at  the 
elastic  limit  is  1329  pounds  per  square  inch;  and  the 
average  shearing  strength  1625  pounds  per  square  inch. 
In  the  air-dry  material  the  strength  is  increased  ex- 
cept in  compression  perpendicular  to  the  grain. 

In  a  series  of  tests  on   hickory,  now  under  way 
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by  the  Forest  Service,  the  average  modulus  of  rup-  ENTROPY  CHARTS  AND  THE  STEAM  TABLE.' 

ture  of  several  kinds  in  a  green  condition,  inchiding  by  kobert  sibi.ev. 

pignut,  shagbark,  mockernut,  big  shellbark,   nutmeg,  ^hose  who  are  accustomed  to  speak  of  indicated 

and  water  hickory,  runs  from  9200  pounds  per  square  horsepower   from   the   reciprocating    engine    at    once 

inch   for  nutmeg  hickory,   which   is  considered  an  m-  ^^^^^^^^  jf  j^  j^  possibe  to  obtain  an  indicator  card  from 

ferior   variety,  to    11,450  pounds  per  square   inch   for  the  turbine.    Of  course,  a  moment's  thought  will  show 

l)ignut.     For  comparison  with  these  figures,  blue  gum  j,^^j  -^  -^  impossible  to  take  an  indicator  card  from  a 

has  an  average  modulus  of  rupture  for  green  material  ^^^^^^^  turbine  because  the  fundamental  operation  of  the 

of   11,800  pounds  per   square  inch,  or  slightly   larger  ,„echanism   is  of  such  a  nature  as  to  preclude  cards 

than   for  pignut  hickory.     The  dry  weight   per  cubic  ^,f  ^j^j^  ^^^.^      j^  j^  possible,  however,  to  draw  an  indi- 

foot  of  blue  gum  is  about  49  pounds.      1  he  average  ^^^^j.  ^^^j  ^^  ^j^^  particular  turbine  in  operation  when 

weight  of  oven-dry  pignut  hickory  is  about  A  j.ounds  ^^^  ^^^^  ^,^g  pres.sure,  temperature  and  moisture  rela- 

|)cr  cubic   foot.  tionship  of  the  steam  throughout  its  expansion. 

Let  us  ne.xt  analyze  the  results  of  tests  on  the  four  j^  discussing  the  comparative  rating  of  a  recip- 

I'ucalypts,  red  gum,  sugar  gum,  gray  gum  and  manna  rocating  with  a  steam  turbine  unit,  the  comparison  at 

gum.     Green  sugar  gum  has  strength  values  consid-  once  brings  up  a  discussion  of  the  particular  standard 

erably  above  the  other  species.    It  has  an  average  bend-  to  be  used.    The  standards  that  seem  to  have  become 

ing  strength  of  16,480  pounds  per  square  inch  and  an  fi,-inly  imbedded  in  modern  practice  are  cumbersome 

average  crushing  strength  of  7215  pounds  jkt  s(|uare  jj„,i    without  careful  thought  and  additional  computa- 

iiK-h.     Red  gum  comes  next  in  strength,  wnth  an  aver-  tion.  indicate  only  approximate  comparisons, 

age  luodulus  of  rupture  of  12,570  pounds  per  square  Thus,   a    reciprocating   engine   is    .said    to    require 

inch  and  an  average  crushing  strength  of  6047  pounds  jj    pounds  of  steam   per  horsepower  hour,   while  the 

per  square  inch.  Manna  gum  shows  the  lowest  strength  particular  steam  turbine  may  require  but  15  pounds  of 

values  of  the  four  species.  Gray  gum  occupies  an  in-  steam  per  kilowatt-hour  and  yet  under  certain  extreme 

lermediate  position  in  regard  to  strength.  conditions  the  reciprocating  engine  may  have  better 

Enough  has  been  done  to  indicate  that  some  spe-  efficiency.     The  pressure,  temperature  and  quality  of 

cies  of  cucalypts  grown  in  California  may  prove  ex-  the  steam  are  important  factors  in  computing  the  effi- 

cellent    substitutes    for    woods    in    use    at    present    for  ciency,  for  after  all,  it  is  not  the  actual  amount  of  steam 

cord  wood,  piling,  posts,  poles,  cross-ties,  mine  timbers,  required    per   horsepower-hour   or    per   kilowatt-hour, 

])aving  blocks,  insulator  pins,  furniture,  finish,  veneer,  but  rather  the  number  of  heat  units  necessitated  in  the 

cooperage,  vehicle  stock,  and  tool  handles.  operation  of  each  unit  of  power.     Speaking  in  general 

The  value  of  eucalyptus,  particularly   blue   gum,  terms  the  following  are  given  by  Professor  Ennis  in 
for  insulator  pins,  has  been  thoroughly  demonstrated,  his  recent  treatise  on  thermodynamics  as  the  best  re- 
Eucalyptus  pins  have  been   used  extensively  in  Cali-  suits  that  have  been  obtained  under  ordinary  working 
fornia  and  have  been  shipped  to  Canada  and  the  East-  conditions, 
ern  States.    After  fifteen  years'  service,  sound  pins  are  saturated  steam. 

.,,    .  Best                             Average 

still   m  use.  steam                                Steam 

In   April,   1909,  arrangements   were   made  by  the  ^^.^^^  ^^  Engine.                                Thr                         i  hr 

Forest   Service   with   the   Pacific   Telephone   &  Tele-     simple.  Non-condensins  21  s  xa.n 

graph    Company    to   have    eight    eucalyptus    globulus  ^rmrT'rnnden^fn"J^'.'.".'.'".': . : ! ! !  i : ! ! :  W.V                         iin 

and  eight  tanbark  oak  cross-arms  placed  in  the  com-     oompoumi.    condensing    it. 22  is.n 

o  .  _  .  _  '  ....  Triple.    Onndensing    11.06  .... 

pany  s  lines  in  San  Francisco.     They  were  originally     Quadruple,  condensing  (169.29  B.t.u.)  — 

8-pin  arms,  but  when  set  in  the  line  only  six  pins  were  b.hp. 

used,  the  two  pin  holes  nearest  the  pole,  upon  either  ^'."e^^tirf  Tfrbin'J""'''.  .'^"''''"':; : : : : : :  is.Js                          '■'■■'■ 

side,   being  left   vacant.     None   of   these   arms   were  superhe.\tep  steam. 

l^ainted,  although  the  standard  arms  were  at  that  time  t.hp. 

protected  in   this  way.     The  company  does  not  now     compound,    condensing-    ^8^99^(192  B.t  u.) 

paint    its    standard    arms.      The   arms    were   equipped      gin^rje  stage  velocity  Turbine   13.94  

witli   eucalyptus  and  tanbark  oak  pins,  except  in  the      P/«;^?"i"f  '^"':^'l"'  ;  ■■-rW-Wi;.. Approximately 

-  i  ^  ^  '  ^        '  '^  Miilti-Stag"e  Velocity  Turnine 10  •  •  •  ■ 

case  of  one  arm,  in  which  standard  pins  were  set.   Both  . 
arms  and  pins  were  cut  from  planks  which  were  air-  Since  the  above  have  no  real  meaning  unless  re- 
seasoned  at  the  Berkeley  Laboratory  for  almost  two  rf"ced  to  equal  pressures  and  temperatures  of  admis- 
years.    The  arms  were  manufactured' at  the  laboratory  sion  and  exhaust  steam.  ,t  w-ould  then  seem  desirable  to 
and  the  pins  at  San  Tose.     The  experimental  material  ^^ke  actual   heat  unit  computations  m  each  particu- 

^  •     it,     r        "      c     i      u       o    10A0  lar  case      When  this  is  done,  an  absolute  standard  ot 

was  set  m  the  line  on  September  8,  1909.  ''^'   cdsc.      wucn  mio^  i^  u^n  , 

„,        .                 .           ^  J  -KT        -   inii        J  .1      r  1  comparison  is  obtained.     Let  us,  then,  see  if  we  can 

I  he  pins  were  inspected  Nov.  /,  1911.  and  the  fol-  '        ^  ^,       ,      ,       i  •  i    i      i.i        ,o,.   Jc-  „co/i  ;,-.  r.]crt^ 

•^     ,     .             '         ,                „,               •       ,  .   J  construct  the  chart,  which,  by  the  way,  is  used  in  place 

iiwins:  conclusions   were  drawn:      1  he   non-insulated  r  .i      •    i-     ^       j-              ■     Ju           ,ot;..,.,  ^f  fiio  cf<>om 

,    '^        ,       .                  ,         ,  .     ^  .      ,           ,     ,  ,,  of  the  indicator  diagram  in  the  operation  ot  the  steam 

tanbark  oak  pins  were  found  m  fair  shape,  but  those  ,  .           j  •      i      ?           •          ^   „io,-  (^f  fo^Jr^i-^^o+ino- 

,     ,               •       ,  ^   J            ,                •                   •      .    ,<.  turbine  and  is  also  becoming  popular  for  reciprocating 

III    tlie   non-insulated   eucaivptus   pins   were   in    better 

...          Ti,     ■       1  i  J           1      r         •                  r         1  ""It  comparisons. 

^''lndltlon.      The  insulated  eucalyptus  pins  were  found  .,                 n  j  .i    ^  ■         „   :^,,,  i.,^f„,.„-  ,„^  Hie 

,,                ...            V-     1               1          .1  It  will  be  recalled  that  m  previous  lecture^  we  ais- 

to  be  m  excellent  condition  and  in  better  shape  than  ,    ,        ,i     .,           „f  i      ^<.   ^f  o    o,ionf1■^-^r 

,           ,           .               J        ,  •,       ,         .      J     J       'i       ■  cussed   at   much   length   the   usefulness   ot   a   quantity 

the    others    inspected,    while    the    standard    oak    pins.      

both    insulated    and    non-insulated,    were    in    poor    con-  ^     'This   paper  comprises  the  Twenty-first  Lecture  of  a  series 

.                                                                                                   ^  ot  articles  appearing  in  these  columns  entitled     Primer  or  Ap- 

dltlOn.  plied  Thermodynamics." 
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known  as  entropy.  We  did  not  dwell  upon  the  phys- 
ical meaning'  of  this  quantity  but  contented  ourselves 
with  explaining  it  as  such  a  (juantity  when  plotted  as 
abscissas  with  ordinates  as  temperatures,  the  area  en- 
closeil  represents  the  heat  necessary  to  bring  the  gas 
to  the  state  shown  at  any  particular  temperature  and 
pressure. 

In  I'ig.  1  let  us  suppcjse  we  have  a  pound  of 
water,  which  is  at  32  degrees  F.  Let  us  call  the  point 
B  on  this  diagram  a  point  of  zero  entropy  and  32  de- 
grees F.  in  temperature.  By  referring  to  Peabody's 
Steam  Tables  or  those  of  Marks  &  Davis,  let  us  now 
plot,  to  the  right,  entropy  and  temperature  conditions 
for  this  water  during  the  application  of  heat.  The 
water  will  finally  be  heated  to  a  temperature,  let  us 
!^ay,  of  373.1  degrees  !•".  At  this  point,  which  is  U  on 
the  diagram,  let  us  suppose  that  the  water  is  under 
a  jjressure  of  180  pounds  absolute.  Hence  the  water 
is  just  on  the  point  of  vaporization. 


FntropY 


Fig.    1. 


Indicator    Diagram    for    Turbine    with    Dry 
Steam. 


If  now  we  continue  to  apply  heat,  the  temperature 
will  not  increase.  The  entropy,  however,  will  continue 
in  increasing  values  to  the  right,  consequently  the 
straight  line  Dl-l  represents  our  curve  under  these  con- 
ditions, until  finally  the  point  E  is  reached  when  all 
of  the  water  l)ecoines  e\aporated  into  steam. 

Should  we  ntnv  connect  \\\>  all  of  the  points  of  sat- 
uration on  this  diagram,  the  curve  FF'  would  be  the 
result.  The  cond>ination  of  curves  BD  and  \\V  is 
known  as  the  "steam  dome."  If  the  steam  in  our 
steam  turbine  or  in  the  recii)rocating  engine  expands 
adiabatically  and  at  the  same  time  iso-entropically  we 
will  finally  arrive  at  the  point  V  vertically  below  E. 
This  point  represents  the  condition  of  the  steam  in 
the  condenser  and  is  plotted  to  rei)resent  that  tem- 
])ei-ature.  .\t  that  temperature  the  steam  is  now  con- 
densed into  water  which  is  returned  to  the  hot  well. 
The  entropy  in  the  water  under  condensation  de- 
creases to  C,  so  as  to  make  an  enclosed  figure  or  cvcle 
of  operations  as  shown  in  the  area  CDEF.  This 
cycle  of  operations  is  known  as  the  Rankine  or  Clau- 
sius  cycle  and  to  this  ideal  cycle  is  referred  the  opera- 
tion of  all  reciprocating  and  steam  turbine  operations. 
This  of  course  can  never  be  realized  in  practice  but  it 
IS  always  used  as  a  basis  of  comparison  when  sjjeaking 
of  the  absolute  efficiency  of  either  the  steam  turl^ine 
or  the  steam  engine. 

By  computing  the  area  C'IMCF,  we  obtain  at  once 
the  heat  units  in  cvei-y  ]Knmd  of  steam  which  have 
gone  toward  useful  work.    The  ratio  of  the  area  CDEF 


to  the  area  KCDEH  will  give  us  the  ideal  efhciency 
beyond  which  it  is  absolutely  imjiossible  to  ever  im- 
prove turbine  economy. 

Looking  at  these  areas,  let  us  see  if  we  can  de- 
rive some  simple  formula  by  which  we  can  compute 
them  without  the  use  of  a  planimeter.  The  total  heat 
of  the  steam  at  373.1  degrees  1*".  or  180  lb.  abs.  pressure 
is  represented  by  the  area  OBDFH,  which  let  us  call 
Hi.  On  the  other  hand  the  total  heat  represented  by 
saturated  steam  at  the  temiJerature  of  101.8  degrees 
or  one  pound  absolute  pressure  is  represented  In' 
OBCF'  H',  which  let  us  call  H=.  The  area  of  IIFF'  H' 
is  seen  at  a  glance  to  be  (u:  —  ui)  T.-,  in  which  ni  is 
the  entropy  of  saturated  steam  at  the  higher  pressure 
and  n-  at  the  lower.  The  energy  F,  which  has  gone 
toward  useful   work,  and   which  is  represented  in  the 


Eiiitropv 


Fig.    2.      Indicator    Diagram    for   Turbine    Willi    Wet 
Steam. 

area  CDEl-"  is  equal  to  the  sum  of  the  areas  OBDEll 
and    HFF' H',   less    the   area   OBCF' IF.    vJ-Ience    we 

have  the  energy  E  =  Hi —  H:  +  ("=  —  "O  T: (1  ) 

In  a  similar  manner  let  us  look  for  an  instant  at 
Fig.  2.  Here  we  have  represented  a  condition  in  which 
the  steam  does  not  Ijecome  entirely  dry,  but  arrives 
at  the  point  E"  having  x  proportions  or  parts  steam, 
the  remainder  being  suspended  moisture.  Under  these 
conditions  the  useful  work  that  has  been  performed  is 
represented  by  the  area  CDF"  F".  It  is  evident  that 
this  area  is  equal  to  the  area  OBDE"  FI"  plus  the  area 
H"  F"  F'  H',  less  the  area  OBCF'  FF.  Hence,  assum- 
ing nx  is  the  entropy  of  the  steam  at  \\' ,  we  have  that 
the  useful  energy  E  is  represented  bv  the  equation 
E  —  H.  —  H=  +  (n=  —  n.)T=  —  (n.  —  nx)  (T.  —  T=)  or 


E=H.— H=+  (n.— n.)  T=- 


T. 


ri— X.)  (li— T.)...f2) 


Xow  let  us  consider  the  case  in  which  the  steam  is 
superheated.    Under  these  conditions  Fig.  3  represents 
a  fair  idea  of  such  a  resulting  diagram.    By  an  identical 
and  similar  process  to  that  above  the  energv  E  is 
E  =  Hi  — H=-f  CpmfT,  — TOH-  fn.  — n.)f. (3) 

Let  us  now  take  an  example  and  follow  the  cal- 
culations involved  in  the  above  three  cases,  wet,  dry 
and  superheated  steam.  A  steam  turbine  receives  its 
supply  at  180  lb.  abs.  pressure,  exhausting  the  same 
into  the  condenser  maintaining  a  pressure  of  1.0  1!) 
absolute.  Compute  the  best  efficiency  beyond  wliich 
im]:)rovemcnt  can  ne\er  be  looked  for. 

Referring  to   Marks  and   Davis  steam   tables,    we 
find  the  following  data: 
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pi  =  180,    h.  =  345.6,    Li  =  850.8,    Hi  =  1196.4,    n.  =  1.5543 
T,  =  373.1  +  459.6  =  832.7,    p==l,    h.,  =  69.8,    L,  =  1034.6 
H,  =  1104.4,  n,  =  1.9754,   T,  =  lOl.S  +  459.6  =  561.4, 
steam  superheated  100"  F.,  Cpm  (T^  — T,)  =57.9,  n^  =  1.6201. 
Case   I.     Let   us   assume   that   the   entering   steam   is    dry. 
Substituting  in  equation   (1)   we  have 
E  =  H,— H,  +   (n=  — n,)   T, 

—  1196.4  —  1104.4  +  (1.9754  —  1.5543)   561.4 
=  1196.4  — 1104.4  +  236.4  =  328.4  B.t.u. 
The  total   quantity  of  energy  which  has,   however,   been 
supplied  to  accomplish  this  328.4  B.t.u.  of  useful  work  is 


/7=o  ^,       "s  "i     Enf-rop\f 

Fig.  3.     Indicator  Diagram  for  Turbine  with  Super- 
heated  Steam. 

H,  —  h.=  1196.4  — 69.8  =  1126.6  B.t.u. 


Hence  Rankine  or  Clausius  efficiency  = 


328.4 


1126.6 


=  29.16r; 


Carnot  efficiency  =  ■ 


T,  — ,T=      832.7  —  561.4        271.3 


T, 


832.7 


-  =  32.56'-; 


832.7 


Case  n.     Let  us  assume  that  the  entering  steam  is  5% 
water.     Substituting  in  equation  (2)   we  have 

E  =  H,  — H,+(n,  — n,)   T,—  (n  ,  —  Ux)  (T,— T,) 
=  1196.4  — 1104.4  +  (1.9754— 1.5543)    561.4 

850.8 

(1  — .95)     (832.5-561.4). 

S32.7 

=  1196.4—  1104.4  +236.4  —  13.8  =  314.6  li.t.u. 
Total  heat  supplied 
=  h,  +  xL,  —  h,  =  345.6  +  (.95  X  850.6)  —69.8  =  1083.3   B.t.u. 

314.6 
.;.  Rankine  or  Clausius  efficiency  = 29.05%. 


T, 


1083.3 
832.7  —  561.4        271.3 


-  =  32.56<; 


increases  the  useful  energy  ratio.  .\ltlu)u.§:h  these 
amounts  are  apparently  small  it  is  well  to  bear  in  mind 
this  fact  deduced  above.  The  student  may  try  hi.gher 
degrees  of  superheat  and  he  will  arrive  at  a  point 
where  its  beneficial  effect  in  increasing  the  efficiency 
is  no  longer  felt. 

By  looking  at  these  efficiencies,  one  melancholy 
fact  stares  us  in  the  face,  and  that  is,  design  a  steam 
engine  or  turbine  with  ideal  conditions  and  even  then 
thermodynamic  laws  are  such  that  less  than  one-third 
of  tlie  heat  energy  put  in  will  ever  be  returned  to  us  in 
useful  work.  The  Carnot  efficiency  on  the  other  hand 
rapidly  increases  with  range  of  temperatures  and  it 
may  be  that  invention  in  other  lines  will  materially  aid 
us  in  still  further  perfecting  the  heat  engine  so  that 
this  ghastly  loss  may  not  occur. 

Thermotwisters. 
1.     A  steam  turbine  operates  under  200  lb.  abs.  i:ressure 
and   .50   lb.  abs.  vacuum.    Compute  the   Rankine   and  Carnot 
efficiencies  when 

(a)  entering  steam  is  dry; 

(b)  when  entering  steam  has  lO";!   moisture; 

(c)  when  200°  superheat  is  used. 


Carnot  efficiency  = 

T,  832.7  832.7 

Case  111.     Let  us  assume  that  the  entering  steam  is  super- 
heated 100°  F.     Substituting  in  equation  (3)   we  have 

E  =  H,  — H,+  Cpm    (T^— T,)  — (n.nJT, 
=  1196.4  —  1104.4  +  57.9  (1.9754  —  1.6201)  561.4 
=  1196.4  —  1104.4  -i-  57.9  -f  195.7  =  345.6  B.t.u. 

Tofial    heat    suppHpd  =  h,  +  L,  +  Cpm     (T^  —  T;)  —  li, 

=  345.6  —  850.6  +  57.9  —  69.8  =  1185.5   B.t.u. 

345.6 
.:.  Rankine  or  Clausius  efficiency  = ^29.05%-, 


1184.5 
T.       932.7  —  561.4 


Carnot  efficiency  = 


=  39.8%. 


T^  932.7 

It  is  thus  seen  that  wet  steam  decreases  the  effi- 
ciency while  superheated  steam   within  certain  limits 


GERMAN  TELEPHONES. 

Telephone  lines  in  (iermany  arc  owned  and  oper- 
ated l)y  the  Government.  The  telephone  service  be- 
longs to  the  postoffice  and  the  telephone  lines  are 
operated  by  the  imperial  postal  authorities,  except  in 
Bavaria  and  W'urttemberg,  which  ha\e  maintained 
their  separate  postal  services. 

There  were  in  1908  (latest  figures  available)  33,- 
441  cities  and  towns  in  the  German  Empire  having 
telephone  service.  There  is  no  minimum  size  limit 
below  which  localities  are  shut  out  from  telephone 
service.  Exchanges  are  put  up  whenever  it  appears 
desirable,  without  regard  to  the  size  of  the  town.  New 
exchanges  are  not.  however,  installed  within  a  radius 
of  3.1  miles  of  existin,g  exchanges.  There  are  no  towns 
of  importance  which  have  not  telephone  connections. 
The  rapid  growth  of  the  German  telephone  service 
is  shown  by  the  fact  that  the  total  number  of  subscrib- 
ers in  the  German  Empire,  including  Bavaria  and 
Wurttemberg,  was  591.973  in  1905.  an<l  1,040.840  in 
l')10.  The  number  of  conversations  in  1^05  was 
1.207,446.753  and  1,664,662.521  in  I^IO.  It  will  be  ob- 
served that  the  number  of  subscribers  has  increased 
more  rajjidly  than  the  number  of  conversations. 

The  subscription  rate  varies  according  to  the  num- 
ber of  subscribers.  In  towns  having  not  over  50  sub- 
scribers the  annual  rate  is  $19.04.  It  increases  gradually 
to  $42.84  for  cities  having  over  20.000  .subscribers.  The 
char.ge  for  the  use  of  public  pay  stations  is  2.4  cents 
for  a  conversation  of  three  minutes.  Long-distance 
tolls  range  from  4.8  cents  for  a  distance  of  15.5  miles 
or  less,  u])  to  48  cents  for  over  621  miles,  for  a  three- 
minute   conversation. 

Telephone  equipment  is  delivered  by  private  firms. 
The  principal  German  concerns  manufacturing  purely 
telephone  equipment  are  located  at  Berlin,  Hanover, 
Munich,  riambur.g.  Fuerstenberg,  Osterode,  etc.  The 
electrical  industry  is  one  of  (lermany's  .greatest  indus- 
tries. Equipment  varies  in  different  exchanges.  A 
great  variety  of  switchboard  systems  are  in  use,  de- 
pending on  the  needs  of  the  exchanges. 
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PACIFIC   COAST   ELECTRICAL  JOBBERS'   CON-  Jobber*,    KverreHd,    Cup. 

VENTION  AT  DEL  MONTE,  FEB.  22-23-24. '12.  .^^..^hii    f    n                                              ^nT'    " '^2''''''"    ^Vi 

111  convciitiou  assembled  at   Del  Monte,  the  job-  'j^u.^Ir.'r:  i'.  ! :'" ! !  i!  ii ! ' ! ! ! ' ' ' ' ' " ! ' ! ! ! ! ! !  125          il         107 

liers,  the  manufacturers,  the  ladies  and  visitors,  what     carter,' h.  v '. 94  2  9;; 

J      ,  11.  I       •  .■  c-  Carter,    C.    H Ill  3  108 

more  was  needed  as  a  prelude  to  a  glorious  time.    Sun-      netu-rick.  c.  r lie  ir.         loi 

shine  and  good-fellowship  complete  the  picture.  tooodwin,' w!  W '.'.'.'.'.'.'.'.'.'.'.W'.'.'.'.'.l'.'.'.'.'.'.  ^l^            5         "? 

Thursday  was  devoted  entirely  to  golf,  pool  and  ^ul^'c^c^^  ^ !  i; ■ !  •  ■  •  ■ ;: ;; ;;  •• ; ! ;: ;: i! !  }o{          \l         ^l\ 

other  enjoyments  until  8:30  p.m.  when  the  first  meeting     ""'i^ti'e'^'^'  ^''  ^ in  2'         105 

was  called  to  order.    Friday  morning  while  the  jobbers  Haii,  c.  b.".'.'.'.'.'.'.'.".'.'.'.'.'.  .'.'!!!'.!'.!!!'.!!!! !  i3i           is         loe 

were  discussing  co-operation,  the  manufacturers  were  score ''"'^'^  ^°'"  "'^'"'  ^'  ^'  """*  """  ""^  "'"*'  ""'  '  ^'^  ^"""* 
enjoying   themselves   on   the   links,   on   the   beautiful 

drives,  at  the  beach  and  in  the  surf.  '''I  and  Mr.  Wm.  Goodwin  low  gross  score  of  88.     In 

.\t  2:00  p.m.  the  first  drive  was  made  in  the  golf  ^^''^  ^"^^^  C.  C.  Ilillis  won  by  one  stroke  over  W.  .S. 

tournament   for  the  Jobbers',  Patten  and  Del   Monte  ^^'Ty. 

trophies.  Excellent  scores  were  made  considering  the  'i'he  banquet  was  held  al  7:30  Saturday  even- 
high  wind  the  players  had  to  contend  with.  Mr.  T.  E.  '"K.  H'c  ladies  being  invited.  W  ho  but  II.  R.  Warner 
P.urger  with  a  net  score  of  84  won  the  cups,  while  R.  could  have  designed  a  more  beautiful  setting  than  that 
D.  Ilolabird  had  the  honor  of  the  lowest  gross  score,  banquet  table  with  a  hollow  square,  the  center  filled 
83.     The  score  in  detail  is  given  below.  vvith  growing  palms,   ferns  and  leaf  plants,  the  white 


'["..'■    Xew    Clubhouse. 


The  .ludges. 


JiiblierM'   Del    M4»iite   iiiiil    I'litfun  Tniiihy. 

Gross.  Handicap.  Net. 

-iverill.    F.    N 123  27  96 

Berry,     W.     S S4  2.1  97 

•Burger,    T.     E Ill  27  84 

Carter,    H.    V 113  3  110 

Carter,    C.    H 9S  4  94 

I>ederick.    C.    II 120  13  107 

Klllott.    A.    H 121  6  11.1 

(ioodvvin,    W'.    L 96  13  109 

Graham,    N.    W 112  13  9M 

Hillis,    C.    C 93  3  96 

vHolabird.    U,    1) 83  15  98 

Hall,    C.     B 110  8  102 

*  Winner,      v  Low    jrioss  score. 

After  dinner  an  informal  dance  was  held  in  the 
ball  room  while  the  regular  porch  climbers'  contest 
was  carried  on  in  another  part  of  the  house  until 
Saturday  morning,  when  the  contest  for  the  manufac- 
turers' trophy  was  played  otT.  T.  E.  Bibbins  was  the 
winner  of  this  cup  vvith  a  net  score  of  81,  II.  E.  San- 
derson carrying  off  the  honors  of  a  gross  score  of  83. 

MniiufnctiirorM, 

Gros.s.      H'dcap.      Net. 

♦Bibbins.   T.    E 94  13  si 

Demming,   W.    M 107  12  95 

Gregory,    S.    B 110  12  dS 

Hall   (P.  &  S.)  C.  B 116  27  89 

Cakes.    R.    F No    returns. 

Poss,    F.    H lin  13  97 

■^Sanderson,    H.    E 83  0  S3 

8eaver,    W.    H 122  27  d5 

Van    Riper,    H.    T 129  27  102 

Young,    Garnett    118  27  91 

Strong,    E.    B 121  27  9  1 

Vandegrift,    J.    .\ 174  27  147 

•Vi'inner.      tLow    gross    score. 

Following  this  match  the  jobbers  played  for  the 
"Ever  Ready"  cup.  This  resulted  in  a  tie  between 
Messrs.  Averill,  Berrv  and  Hillis  with  a  net  score  of 


linen  doited  with  myriads  of  stemless  violets  and  ])laces 
set  for  sixty  guests.  T.  E.  Bibbins  in  his  always  happy 
manner  presided  as  toastmaster.  Mr.  Roscoe  Oaks 
well  named  "Ever  Ready"  was  in  evidence  here  as  in 
all  of  the  games,  the  ballroom,  the  Monte  Carlo  and  in 
fact  as  J.  A.  Vandegrift  most  aptly  put  it  "as  busy  as 
a  one-armed  paper  hanger  covering  the  ceiling  and 
afflicted  vvith  the  hives  at  the  same  time."  Mr.  Oakes 
presented  each  guest  at  the  table  a  miniature  "Ever 
Ready"  flashlight.  At  a  signal  the  lights  were  out  and 
the  banquet  room  in  total  darkness,  it  was  but  a  few 
seconds  when  myriads  of  mazda  fire-flies  seemed  t<i 
be  surrounding  the  table,  from  this  moment  the  fun 
began. 

.\  most  delicious  repast  was  served,  interspersed 
with  short  talks  from  Mr.  J.  .A.  \'andergrift,  .Mr.  R.  I". 
Oakes,  who  responded  to  the  toast  "Ladies" :  Mr.  A.  S. 
.Nfoody,  "California":  R.  D.  Holabird.  "The  Goddess 
of  Chance";  H.  E.  Sanderson,  "The  Manhood  of 
Chance";  Messrs.  W.  M.  Demming  and  F.  H.  Poss, 
"Golf  and  Reasons  ^^'hy."  Mr.  C.  C.  Hillis  gave  a 
most  able  address  on  "Co-operation  and  Good-fellow- 
ship," and  was  followed  by  Mr.  Thos.  I.  Stacey,  secre- 
tary-treasurer of  the  Electric  Appliance  Company  of 
Chicago.  His  talk  was  the  hit  of  the  evening  and 
ended  with  a  statement  that  as  "I  am  somewhat  ni.-'tv 
on  the  subject  of  golf  and  as  this  is  a  golf  dinner 
I  feel  somewhat  out  of  place,  but  if  it  were  an  au- 
tomobile gatherin.g  I  could  perhaps  give  you  some 
little  advice  as  to  how  to  start  an  automobile,  gleaned 
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from  sad  experience,  and  if  I  may  be  allowed  I  will 
read  a  few  rules  that  I  have  had  printed  that  may  be 
of  value  to  some  of  you  at  least."     The  rules  are  as 

follows : 

1.  Remove  sparkplug,  empty  carbureter— and  crank  the 

engine. 

2.  Sandpaper  the  flywheel,  take  off  the  commutator — and 
crank  the  engine. 

3.  Kick  the  pup,  blow  cigarette  smoke  in  the  priming 
cocks — and  crank  the  engine. 

4.  Disconnect  the  speedometer,  reverse  the  windshield, 
empty  the  gasoline  tank — and  crank  the  engine. 

5.  Reiieat  a  verse  from  the  Koran,  tie  a  wet  towel  about 
the  cylinders,  take  off  the  mud  guards — and  crank  the  engine. 

6.  Take  the  motor  entirely  apart,  put  it  together  with 
your  fingers  crossed,  drop  a  quarter  in  the  tank — and  crank 
the  engine. 

7.  Crank  the  engine  suddenly,  without  doing  anything 
else.    This  often  surprises  it  into  running. 

8.  Turn  your  coat  inside  out,  oil  the  tail  light,  throw  the 
gasoline  strainer  over  your  left  shoulder,  stuff  a  cushion  in 
the   flywheel — and    crank   the    engine. 

9.  Put  a  gumdrop  in  the  cylinder,  roll  up  your  cuffs, 
connect  the  batteries  with  your  watch,  take  off  your  necktie, 
yell  "Hell I"  into  the  gasoline  tank — and  crank  the  engine. 


—rag 


Company;  H.  E.  Sanderson,  Bryant  Electric  Company; 
J.   A.   Vandegrift,   Oakland    Warehouse   Company;   J. 

B.  Hall,  Pass  &  Seymour  Company ;  Roscoe  Oakes, 
.\merican  Ever  Ready  Company;  W.  M.  Murray,  Na- 
tional Carbon  Company,  Cleveland;  S.  B.  Gregory, 
Arrow  Electric  Company ;  A.  S.  Moody,  General  Elec- 
tric Company,  Portland;  Garnett  Young,  Telephone 
Electric  Equipment  Company ;  E.  B.  Strong,  Journal 
of  Electricity,  Power  and  Gas. 

Members  of  the  Electrical  Supply  Jobbers'  Asso- 
ciation of  the  Pacific  Coast,  who  were  present  at  Del 
Monte  meeting  were :  F.  N.  Averill,  Fobes  Supply 
Company,  Seattle,  Wash.;  W.  S.  Berry,  Western  Elec- 
tric Company,  San  Francisco ;  T.  E.  Burger,  Western 
Electric  Company,  Los  Angeles;  C.  H.  Carter,  Pacific 
States  Electric  Company,  Los  Angeles ;  H.  V.  Carter. 
Pacific  States  Electric  Company,  Oakland,  Cal.;  Chas. 
^^'ig,gin,  Dunham,  Carrigan  &  Hayden,  San  Francisco; 

C.  R.  Dcderick,  Dederick  Electrical  Supply  Company, 
Portland,  Ore. ;  Frank  Fowden,  Brooks  Follis  Elec- 
trical Company,  San  Francisco;  Ross  Gilson,  (lilson 
Electrical    Supply    Coinpany,    Oakland,    Ca!.;    W.    L. 


New  Links 


10.  If  your  engine  does  not  start  with  rule  nine  you  have 
failed  somewhere  in  carrying  out  the  directions  in  the  pre- 
ceding rules  and  should  begin  again  with  rule  one,  proceeding 
as  before,  but  more  carefully. 

Several  golf  cups  were  presented  to  the  jobbers, 
including  one  by  J.  A.  Vandergrift,  a  jobbers'  and 
manufacturers'  cup;  T.  E.  Bibbins,  a  manufacturers' 
and  jobbers'  cup;  Mr.  W.  H.  Seaver,  a  free-for-all  low- 
est gross  score,  to  be  played  for  at  the  meeting  in 
May  and  the  Journal  of  Electricity,  Power  and  Gas 
presented  a  cup  to  be  contested  for  by  the  ladies  of 
l)0th  the  jobbers  and  manufacturers  and  to  belong  to 
the  lady  who  wins  it  twice  in  succession  or  three  times 
in  one  year. 

Following  the  banquet,  the  regular  Saturday  even- 
ing Del  Afonte  hop  was  enjoyed  by  all. 

The  contestants  in  the  pool  tournament  were : 
Messrs.  Seaver,  Goodwin,  Halliday,  Averill,  Hall,  Gra- 
ham, Moody,  Dederick.  Berry.  Burger,  Fowden,  Hola- 
bird,  Vandegrift,  Sanderson,  Gregory  and  Mirk.  The 
finals  were  between  Messrs.  Graham  and  Sanderson 
and  won  by  Mr.  Graham,  15-5. 

The  manufacturers  were  represented  by  F.  H. 
Poss,  Benjamin  Electric  Company,  Chicago;  T.  E. 
Bibbins,  General  Electric  Company,  San  Francisco; 
W.  M.  Demming,  General  Electric  Company,  San 
Francisco;  Thos.  I.  Stacey,  Electric  Appliance  Com- 
pany, Chicago;  W.  H.  Seaver,   U.    S.    Steel    Products 


Goodwin,  Pacific  States  Electric  Company,  San 
Francisco;  PI.  \V.  Graham,  Holabird-Reynolds  Com- 
pany, Los  Angeles;  Ross  Hartley,  Pacific  States  Elec- 
tric' Company;  Portland,  Ore.;  C.  B.  Hall,  Illinois 
Electric  Company,  Pasadena,  Cal. ;  C.  C.  Hillis,  Elec- 
tric .Appliance  Company,  San  Francisco;  R.  D.  Hola- 
bird,  Holabird-Reynolds  Company,  San  Francisco;  R. 
E.  Kendrick,  Kendrick  Electric  Coi.])any.  Seattle, 
Wash.;  F.  N.  Averill,  Fobes  Electrical  Supply  Com- 
pany, Seattle,  Wash.  The  newly  elected  officers  are  C. 
C.  Hillis  president;  Albert  H.  Elliot,  secretary,  and  C. 
R.   Dederick,   member  executive  committee. 


CLEVELAND  ELECTRICAL  LEAGUE. 

The  success  of  the  entertainment  features  of  flic 
National  Electrical  Jobbers'  Convention  at  Cleveland. 
Ohio,  in  February  was  largely  due  to  the  energetic 
etiforts  of  the  Cleveland  Electrical  League,  which  also 
has  the  credit  for  inaugurating  the  People's  Electrical 
Page.  The  program  for  the  meeting  had  for  its  cover  a 
miniature  representation  of  this  page,  as  did  also  a 
munber  of  large  posters  with  the  Jovian  insignia  in 
colors.  The  paper  napkins  for  the  banquet  were  like- 
wise adorned.  At  the  Jovian  rejuvination  62  new  mem- 
bers were  admitted,  and  all  the  jobbers  were  unanimous 
in  agreeing  that  Cleveland's  hospitality  was  most  royal. 
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In  the  leading  paper  ui  this  issue  is  found  the  be- 
s^nniiing  of  a  series  (jf  articles  on  hydraulic  engineer- 
ing by  Geo,  J.  Henry,  Jr.  The 
Hydraulic  name  of  Henry  so  thoroughly  per- 

Engineering  nieates   hydraulic   power   plant    in- 

stallation and  e(|uipnient  it  seems 
unnecessary  to  go  into  details  in  setting  forth  the 
experiences  from  which  Mr.  Henry  has  drawn  his  in- 
formation for  this  series.  Suffice  it  to  say  that  scarce- 
ly an  installation  of  the  West,  including  the  islands 
of  the  Pacific,  has  been  accomplished  without  feeling 
his  masterly  stroke  in  the  design  of  some  part  of  its 
make-up. 

^len  of  such  vast  experience,  of  necessity  trans- 
mit their  energies  under  such  high  tension  as  a  rule, 
the  profession  at  large  is  forced  to  acquire  their  ideas 
not  from  the  lips  of  the  hydraulic  engineers  them- 
selves, but  by  visiting  their  performances  of  human 
accomplishment  in  the  canyons,  where  they  are  silent 
but  impressive  monuments  to  the  skill  and  energy  of 
our  day.  Seldom  do  we  have  an  opportunity  of  read- 
ing in  their  own  words  the  inner  ex])ression  which  gave 
forth  such  accomplishments  of  constructive  imagina- 
tion. 

Few  men  are  better  informed  than  Mr.  Henry  on 
the  subject  of  the  design,  construction  and  installa- 
tion of  tangential  and  turbine  water  wheels,  and  none 
are  better  qualified  throtigh  practical  experience  or 
power  of  expression  to  step  this  information  down 
to  the  engineerine;  fraternity. 


The  Good  f^ook  has  long  since  informed  man  of 
the  beautiful  provision  made  in  Nature  for  the  satis- 
p.        .     J  faction  of  every  human  want ;  for,  in 

g^  I  I  1  1  .  ^'^^  Twentv-second  Psalm,  we  read 
Supply  Jobbers  ..^j^,  ^^^^  runneth  over,  I  shall  not 
Meeting  want."    The  Electrical  Supply  Job- 

bers' .Association  at  their  recent  Pacific  Coast  meeting 
at  Uel  Monte  have  even  gone  one  point  beyond  the 
r>iblical  provision  by  seeing  to  it  that  there  shall  be 
no  scarcity  of  cups  to  take  advantage  of  nature's  gen- 
erous olifer. 

Although  the  cups  donated  in  this  instance  look 
toward  the  promotion  of  keener  competition  in  their 
outing  contests  in  the  health-giving  game  of  golf, 
the  electrical  jobbers  are  nevertheless,  to  be  congratu- 
lated upon  the  part  they  are  taking  in  boosting  the 
electrical  industry  in  general  and  co-operation  and 
good-fellowship  in  particular.  Their  comradeship  and 
good  feeling  toward  each  other  are  proverbial,  and  the 
promotion  of  such  comradeship  and  good-feeling  is 
what  makes  our  electric  profession  today — a  profession 
of  energy,  uplift  and  progress. 


Patent  Reform 


.Many  proniinent  inventors,  among  them  Thomas 
.\.   Edison,  Peter  Cooper  Hewitt,  and  Ralph   D.  Mer- 
shon,  have  through  their  organiz- 
tiim.    the     Investors'     Guild,    peti- 
tioned President  Taft  to  take  earl}^ 
action  in  securing  patent  reform. 
The  ])etition  sets  forth  that  although  congress  is 
ci  institutionally  authorized  "to  promote  the   progress 
of  science  and  useful  arts  bv  securing  for  limited  times 
to  inventors  the  exclusive  right  to  their  respective  dis- 
coveries," the  present  protection  afiforded  is,  far  from 
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secure.  The  [jctition  proceeds  further  to  state  that 
the  delay  in  securing  a  patent  and  the  exchisive  right 
granted  is  so  often  infringed ;  that  modern  centraliza- 
tion of  intlustrial  power  tend  to  restrain  inventors 
in  their  work  as  well  as  the  sale  of  their  pat- 
ents: and  that  the  inventor  is  discouraged  in  his  work 
consequently  the  nation  is  suffering  from  apathy,  re- 
sulting from  this  unfortunate  combination. 

The  petition  bearing  the  signature  of  such  men 
can  but  bring  forth  the  earnest  consideration  of  the 
President  and  Congress.  While  it  concludes  by  merely 
requesting  an  investigation  of  present  methods  with- 
out suggesting  improvements,  it  is  to  be  hoped  careful 
thought  will  be  given  to  details  of  improvement  at  the 
l)roper  time,  for  much  good  or  harm  to  our  nation  is 
likely  to  be  the  result  in  the  proper  nurturing  or  hin- 
dering of  invention. 


The  stupendous  growth  of  the  California  eucalypts 
has  long  been  the  marvel  of  all,  so  great  is  its  upward 
development  and  so  deep  its  down- 
Tests  or  ward  root  extensions.  Thousands 
Eucalyptus  gf  a^res  of  California  lands,  not 
Pin  Insulators  otherwise  available,  have  thus  with- 
in recent  years  been  given  their  opportunity  to  bear  a 
jjortion  of  the  burdens  in  production  for  a  great  com- 
monwealth. 

Much  study  has  been  given  by  the  government 
agricultural  stations  and  the  Forest  Service  in  the  col- 
lecting of  reliable  data  on  this  recent  indu.stry.  Recent 
experiments  indicate  that  the  eucalypts  seem  to  have 
a  higher  tolerance  for  carbonate  of  soda  than  do  many 
orchard  trees,  and  hence  are  apparently  not  sensitive 
to  very  large  amounts  of  the  sulphates  and  of  common 
salt  if  distributed  through  the  upper  soil,  instead  of 
being  accumulated  on  the  surface.  But  to  the  elec- 
trical man,  the  continued  returns  of  thoroughly  reliable 
data,  indicating  especially  the  superiority  of  eucalyi)Uis 
insulator  pins,  are  of  intense  interest. 

Some  years  ago,  the  Forest  Service  collected  data 
from  these  tests,  which  showed  that  a  thirty-year-old 
blue  gum  is  stronger  than  hickory,  and  that  a  fifteen- 
year-old  sugar  gum  is  nearly  as  strong  as  black  hickory 
and  01  per  cent  as  strong  as  second-growth  hickory. 
This  is  a  remarkable  showing.  ?iTore  recent  tests  are 
even  more  forceful.  Elsewhere  in  these  columns  will 
be  found  the  results  of  a  series  of  tests  in  wiiich  euca- 
lyptus is  plainly  shown  to  be  superior  to  hickory,  espe- 
cially when  used  in  sizes  suitable  for  the  insulator  pin. 
Tests  are  also  given  in  which  the  eucalypts  have  been 
proved  in  every  respect  superior  to  tanbark  oak  pins. 

The  Forest  Service  has  collected  specimens  of  eu- 
calvptus  from  Australia,  whence  came  the  California 
species.  The  wood  is  there  considered  not  to  be  of 
mature  quality  until  the  age  of  sixty  years  has  been 
reached.  As  yet,  a  growth  of  thirty  years  only  is  pos- 
sible on  the  Coast.  Since  the  tests  made  thus  far  have 
been  upon  fifteen-year  and  thirty-year  specimens,  as 
time  goes  on,  we  may  look  forward  to  obtaining  favor- 
able results  in  tests  upon  insulator  pins.  The  growth 
of  the  eucalyptus  insulator  pin  manufacture  on  the 
Coast  is  well  deserved  and  should  receive  the  thought- 
ful consideration  of  all  those  having  use  for  the  best 
that  can  be  made.  Recent  large  shipments  to  Canada 
and  Alaska  bear  witness  to  the  fact  that  good  things 
are  appreciated  abroad  as  well  as  at  home. 


The  l)arren  West  cries  for  water;  without  it,  only 

a  bowline  wilderness  is  possible,  InU   with  its  i)roper 

.       .  . , 

.  application    to    western    soils,    no 

Llectric  more  productive  lands  throughout 

Irrigation  ^i,^.  ^^.,„.],i  ^^^^  \^^  found.    The  great 

Plants  power  companies  of  the  Coast  are 

not  asleei)  in  regard  to  the  future  possibilities  of  power 
consumption  in  the  small  pumping  plants  now  being  so 
generously  installed  in  the  great  valleys  of  the  West. 

The  electrically  operated  pump  is  a  source  of  rev- 
enue to  the  power  company  and  a  joy  forever  to  the 
farmer.  In  most  of  our  jjroductive  valleys  an  al^und- 
ance  of  water  is  found  within  30  to  60  feet  below  the 
surface  of  the  ground,  and  a  properly  installed  elec- 
trically o])eratcd  pump  possesses  many  advantagts 
superior  to  any  other  known  mechaiiisiii  ac- 
complishing the  same  end.  The  water  is  under  the 
complete  control  of  the  land  owner  and  he  is  not  de- 
pendent in  any  sense  upon  his  neighbors,  for  his  suiiply 
stands  ready  to  be  api/lied  at  any  instant,  day  or  night. 
There  are  no  boilers  to  explode,  no  gasoline  tanks 
to  catch  fire,  and  above  all,  a  jjcrfect  operation  is  pos- 
sible without  complicated  parts  to  keep  in  constant 
repair.  It  is  chea])er  to  install  and  costs  less  to  oper- 
ate, and  this  cost  never  thictuates  throughout  the  year. 
The  complete  equipment  is  easily  started  almost  in- 
stantaneously, and,  in  the  parlance  of  the  up-to-date 
farmer,  "it  is  on  the  job,  day  and  night." 

.\bove  everything  else,  the  electrically  operated 
inimijing  plant  makes  the  farm  a  more  livable  jjlace. 
It  les.sens  the  so-called  "contimial  round  of  pleasure" 
in  performing  the  daily  chores,  for  it  brings  power  to 
the  barn  and  with  it  the  possibilities  of  delicate  dishes 
for  the  invalid  and  a  Sabbath  day's  rest  for  the  house- 
wife. -A  thousand  comforts  are  added  to  the  daily  life 
on  the  farm.  The  house,  the  cooler,  and  the  barns 
can  be  lighted  at  any  moment  in  sudden  emergencies. 
Lower  insurance  rates  on  the  l)arn  and  house  make  se- 
curity and  economy  possible  to  a  higher  degree.  A 
coolbreeze  provided  by  an  electric  fan  is  ever  ready 
for  the  hot  summer  day,  while  a  gentle  warmth  for  the 
chilly  si)ring  and  autumn  days  is  possible  from  the 
electric  heater.  The  long  winter  evenings  strengthen 
the  family  tics  by  making  the  home  more  enjoyable 
with  the  soft,  pleasing  yet  clear  steady  light  of  the  elec- 
tric lamp. 

The  great  power  companies,  realizing  the  possi- 
bility of  aiding  in  the  development  of  prosperity  and 
hajjpiness  in  agricultural  communities,  deserve  much 
credit  for  their  co-operative  spirit  along  these  lines. 
The  data  they  have  gathered  for  practical  instructions 
ill  installatioiis  of  electric  pumping  plants  is  invaluable. 
The  Pacific  das  &  Electric  Company  of  Central  Cali- 
fornia has  amassed  much  of  this  kind  of  information. 
In  this  issue  of  the  Journal  will  be  found  the  compila- 
tion of  these  data. 

The  independence  enjoyed  by  the  farmer,  when 
electrically  operated  pumps  are  installed  can  hardly 
be  conceived,  without  comparing  his  new  surroundings 
with  the  previous  condition  of  servitude  under  which 
he  labored  before.  An  .ipjiortunity  of  power  con- 
sumi)tion  ,  of  electrical  horsepower  by  the  millions 
is  thus  opened  to  the  great  i)ower  companies  and  happy 
homes  bv  millions  are  thus  made  possible  in  every 
commonwealth  of  our  western  empire. 
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PERSONALS. 
C.  R.  Dederick  of  Seattle  visited  San  Francisco  and  Del 
Monte  last  week. 

E.  M.  Sanderson  of  the  firm  of  Sanderson  &  I'orler,  of 
New  York,  was  at  Seattle  during  the  past  week. 

S.  W.  Russell,  superintendent  of  the  Northern  Electric 
system  at  Sacramento,  was  a  recent  San  Francisco  visitor. 

.1.  A.  Vandegrift  of  the  Oakland  Warehouse  Company, 
left  for  Los  Angeles,  via  Del  Monte  on  Thursday  of  last  week. 

George  H.  Battee,  representing  the  Electric  Agencies 
Company,  has  returned  to  San  Francisco  from  a  Northern 
trip. 

C.  B.  Johnson,  a  construction  engineer  for  the  General 
Electric  Company,  was  at  San  Francisco  during  the  past 
week. 

G.  R.  Murphy,  manager  of  the  storage  battery  depart- 
ment of  Pierson,  Koeding  &  Company,  is  at  Seattle  on  a  busi- 
ness trip. 

T.  S.  Clark,  of  Bates  &  Clark,  electric  and  hydraulic  engi- 
neers, has  returned  to  Seattle  from  a  two  months'  Eastern 
trip. 

C.  Renischel,  formerly  manager  of  the  American  Electric 
Company  at  Seattle  is  at  San  Francisco  where  he  desires 
to  locate. 

Frank  C'.  Kelsey,  consulting  engineer,  has  been  appointed 
engineer  in  charge  of  a  municipal  water  system  for  Cen- 
tralia.  Wash. 

M.  G.  Garhart,  formerly  with  the  Seattle  office  of  the 
Western  F^lettric  Company,  has  been  appointed  city  electrician 
at  Tacoma,  Wash. 

Robert  McGlynn,  formerly  engineer  with  the  United  Light 
tc  Power  Company,  has  joined  the  Farnsworth  Electrical 
Works,  San  Francisco. 

C.  H.  Ray  of  Medford,  Ore.,  is  at  San  Francisco  visiting 
with  Frank  H.  Ray,  who  is  one  of  the  directors  of  the  Great 
Western  Power  Company. 

W.  M.  Murray  of  the  National  Carbon  Company,  Cleve- 
land, Ohio,  left  Los  Angeles  last  week  on  a  visit  to  the  job- 
bers' convention  at  Del  Monte  and  is  now  at  San   Francisco. 

George  M.  Turner,  formerly  superintendent  for  the  Wash- 
ington-Oregon Corporation,  has  been  promoted  to  manager, 
with  headquarters  at  Chehalis,  Wash. 

M.  M.  Martin,  manager  of  the  Humboldt  Transit  Com- 
pany's electric  street  railway  system  at  Eureka,  has  been 
spending  a  few  days  at  San   Francisco. 

Arnold  Pfau,  hydraulic  engineer,  with  the  AUis-Chalmers 
Company's  .Milwaukee  office,  has  returned  to  San  Francisco, 
after   visiting   Seattle   and   intermediate   points. 

F.  N.  Averill  of  the  Fobes  Supply  Company,  Portland,  was 
in  San  Francisco  last  week  on  his  way  to  Portland  from  the 
East.  He  attended  the  Jobbers'  Convention  at  Del  Monte  en 
route. 

Frank  E.  Cronise.  who  was  formerly  connected  with  the 
new  business  department  of  the  Pacific  Gas  and  Electric 
Company,  has  joined  the  office  force  of  N.  W.  Halsey  &  Co. 
at  San  Francisco. 

A.  S.  Moody,  sales  manager  of  the  Portland  house  of  the 
General  Electric  Company,  was  a  visitor  in  San  Francisco 
last  week,  attended  the  Jobbers'  Convention  and  returned 
to  Portland  Sunday  evening. 

Wallace  W.  Briggs,  assistant  sales  manager  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  has  just  re- 
t;n-ned  to  San  Francisco  after  spending  nearly  a  month  in 
Los  Angeles  and  Southern  territory  in  connection  with  his 
generator  contracts  for  the  Los  Angeles  aqueduct  and  other 
business. 


J.  B.  Hall  of  Pass  &  Seymour,  Solway,  N.  Y.,  is  at  San 
Francisco  contemplating  the  establishment  of  headquarters 
for  his  company.  Mr.  Hall  will  have  charge  of  the  sales  de- 
partment of  the  entire  West. 

George  I.  Kinney,  mana.^er  of  the  California  department 
of  the  Fort  Wayne  Electric  Works,  has  returned  to  San  Fran- 
cisco after  making  a  business  trip  to  Los  Angeles  accom- 
panied by  J.  W.  White  cf  the  sales  department. 

R.  S.  Buck,  of  Sanderson  &  Porter,  arrived  at  San  Fran- 
cisco last  Tuesday  from  .\ew  York  via  Los  Angeles  with  his 
family.  He  will  make  his  future  headquarters  at  the  San 
Francisco  office  of  the  firm  and  will  reside  at  Berkeley. 

Thos.  I  Stacey,  secretary-treasurer  of  the  Electric  April!- 
ance  Company  of  Chicago,  and  wife,  was  a  recent  visitor  in 
San  Francisco  and  Del  Monte  on  his  return  from  the  Hawaiian 
Islands.    He  left  Sunday  evening,  February  25th  for  Chicago. 

S.  L.  Napthaly  has  resigned  as  ticneral  manager  of  the 
Great  Western  Power  Co.  to  take  charge  of  the  Oakland-Antioch 
Electric  Railway.  His  duties  have  been  assumed  by  vice-presid- 
ent A.  \V.  BuUard  until  his  successor  is  appointed. 

William  A.  Doble,  chief  engineer  of  the  Pelton  Water 
Wheel  Company,  has  returned  from  Los  Angeles,  where  he 
sjient  some  time  on  business  connected  with  the  large  water 
wheels  for  the  Los  Angeles  aqueduct,  which  are  to  be  con- 
structed at  the  Pelton  Company's  Pacific  Coast  factory. 

A.  C.  Sprout,  supervising  engineer  on  the  Klamath  River 
development  of  the  California  &  Oregon  Power  Company,  is 
again  on  the  work,  after  spending  a  week  at  his  San  Francisco 
office  in  connection  with  the  plans  for  the  generating  plant. 
Sidney  Sprout  arrived  at  San  Francisco  from  Siskiyou  County 
during  the  past  week  to  close  contracts  for  the  first  10,000  kw. 
hydroelectric   unit  cf  the  above  installation. 

Jaccb  Furth,  president  of  the  Seattle  Electric  Company 
and  chairman  of  the  board  of  directors  of  the  Seattle  National 
Bank,  has  been  elected  president  of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  the  $40,000,000  corporation,  which  is 
about  to  take  over  the  properties  in  the  Pacific  Northwest 
managed  by  Stone  &  Webster.  R.  T.  Laffin,  district  manager 
of  Stone  &  Webster,  has  been  elected  vice-president  of  the 
company. 


CALIFORNIA  ELECTRICAL  CONTRACTORS'  NOTES. 
The  Power  Committee  of  the  California  State  Association 
of  Electric  Contractors  held  a  meeting  in  Bakersfield  Sun- 
day, February  25.  The  following  members  were  presented 
President  J.  C.  Rendler,  J.  S.  Reynolds,  W.  A.  McXally,  C.  V. 
Schneider,  L.  Levy  and  Secretary  W.  S.  Hanbridge.  H.  Mil- 
ler and  Seth  Cohn  were  absent  on  account  of  sickness.  A 
long  session  was  held  lasting  from  8  a.  m.  imtil  8  p.  m.,  the 
members  stopping  only  for  meals  and  a  short  recess  to  look 
over  Bakersfield's  new  court  house.  The  conditions  existing 
were  carefully  gone  over  and  many  suggestions  for  improve- 
ment were  forwarded  to  the  National  Electrical  Contractors' 
Committee,  who  will  meet  a  committee  of  the  National  Elec- 
tric Light  Association.  In  order  to  bring  out  the  points  that 
were  being  taken  up,  the  committee  held  a  debate  lasting 
a  couple  of  hours.  Messrs.  Rendler,  the  secretary  and  Han- 
bridge taking  the  central  station  side,  and  Messrs.  Schneider, 
Reynolds  and  McXally  the  contractors'  side.  The  subject  was, 
"Resolved,  that  the  central  station  is  justified  in  selling  lamps 
and  appliances  and  doing  wiring."  It  was  a  very  spirited 
contest  and  both  sides  had  their  subjects  well  in  hand,  and 
it  enabled  the  committee  to  see  things  very  clearly.  It 
was  decided  to  let  the  whole  committee  be  judges,  and  it 
was  decided  as  follows:  Resolved.  That  it  is  to  the  best 
interests  of  both  electrical  dealers  and  contractors  and  central 
stations  to  co-operate  for  the  mutual  benefit  of  all,  and  to  hold 
regular  meetings  at  which  should  be  discussed  the  most  prac- 
tical and  economical  manner  in  which  a  maximum  amount 
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of  current  can  be  sold  to  the  consumer,  thus  developing  tho 
husiness  of  all  and  retaining  a  satisfied  customer. 

The  State  License  Committee,  consisting  of  Messrs.  Rend- 
ler,  Reynolds  and  Hanbridge,  held  a  short  session  and  de- 
cided to  raise  funds  for  the  purpose  of  having  a  proper  license 
law  drawn  u\)  and  presented  to  the  next  legislature. 

The  local  contractors  were  invited  to  become  members 
of  the  State  organization,  which  they  all  accepted  and  Presi- 
dent Rendler  formed  a  new  local  called  Kern  County  No.  1.j. 

The  members  of  the  committe  then  left  for  home  well 
satisfied  with  the  meeting. 

The  business  conditions  in  Bakersfield  are  rei)orted  by 
electrical  contractors,  are  good.  The  new  court  house  is  about 
finished  and  now  the  gardeners  are  laying  out  the  lawns. 
This  Ijuilding  was  wired  by  the  Turner  Company  and  tlie 
fi-xtures  manufactured  by  the  Thos.  Day  Company,  both  of 
Kan  FYancisco.  It  is  entirely  lighted  by  Mazda  lamps  and 
the  rooms  are  all  well  lighted.  F.  Meyers  of  San  Francisco  is 
the   architect. 


TRADE   NOTES. 

The  Western  States  Gas  &  Electric  Company,  through 
n.  L.  Jackman,  the  Humboldt  County  manager,  has  ordered 
a  Curtis  steam  turbine  from  the  General  Electric  Company,  for 
early  delivery.  This  will  be  installed  at  Eureka,  so  as  to 
double  the  generating  capacity  of  the  station  during  the  com- 
ing summer. 

Ross  Hartley  of  Portland  and  C.  H.  Carter  of  Los  .-Vngeles, 
branch  managers  of  the  Pacific  States  Electric  Comiiany,  have 
been  in  San  l-Yancisco  for  the  past  week  attending  the  man- 
agers' annual  meeting.  On  Monday  evening,  February  26th, 
the  annual  sales  managers'  meeting  and  banquet  was  held 
at  the  Techau  Tavern. 

The  Pacific  Gas  &  Electric  Company  is  installing  in  its 
Fern  Avenue  substation,  San  Francisco,  a  Type  43  Gould  stor- 
age battery  of  152  cells  for  emergency  use  on  the  Edison  three- 
wire  system.  It  measures  six  feet  from  the  floor  to  the  top 
of  the  tank.  Each  cell  contains  43  plates.  There  are  four 
motor-driven  high-speed  self-regulating  end-cell  switches.  The 
capacity  of  the  battery  is  10,000  kilowatt  minutes.  A  similar 
storage  battery  is  held  in  reserve  at  Station  1  on  Eighth  street. 

The  first  car  equipments  for  the  Oakland  &  .\ntioch  Rail- 
way have  arrived  at  Oakland.  There  are  two  Westinghouse 
Type  H  L  multiple  control,  quadruple  equipments,  the  motors 
being  of  75  h.p.  each.  The  combination  cars  about  55  feet  in 
length,  are  being  constructed  by  \V.  L.  Holman  &  Son.  A 
liowerlul  electric  locomotive  with  ei.nht  42-inch  driving  wheels 
will  be  shipped  from  the  Westinghouse  works  for  this  road 
about  May  1.  Direct  current  at  1200  volts  will  be  used  on  the 
line. 

It  is  announced  that  the  Pelton  Water  ^^^leel  Company 
v.ill  build  for  use  at  the  Alaska  Treadwell  Gold  Mining  Com- 
pany's new  Nuggett  Creek  development  a  special  Pelton  tan- 
gential water  wheel  unit  with  a  capacity  of  1900  h.p.  under 
490  feet  head  at  300  r.p.m.  A  General  Electric  generator 
will  be  direct-connected  to  the  wheel.  This  imit  will  be 
equipped  with  a  special  form  of  needle  regulating  nozzle 
actuated  directly  by  the  governor.  It  is  also  provided  with  an 
auxiliary  relief  nozzle  mechanism  so  designed  as  to  afford 
the  highest  degree  of  water  economy.  It  is  claimed  that 
danger  of  water  hammer  under  a  rapidly  fluctuating  load  is 
prevented. 


THE  JOVIANS. 

H.  E.  Sanderson,  the  new  Jovian  Statesman  for  Califor- 
nia, is  preparing  for  an  aggressive  campaign.  He  has  just 
received  a  new  booklet  entitled  "The  Answer,"  by  Ell  C.  Ben- 
nett, Mercury,  which  explains  just  what  Jovianlsm  means. 
Mr.  Sanderson  will  be  pleased  to  mail  the  booklets  to  all  who 
are  interested  and  will  send  a  request  to  him  at  609  Mission 
street. 


BOOK  REVIEWS. 
The  Steann  Engine  and  Turbine.  A  text  book  for  engineering 
colleges.  By  Robert  C.  H.  Heck,  M.E.,  Professor  of  Me- 
chanical Engineering,  Rutger's  College.  Size  6x9  inches: 
631  pages;  402  Illustrations;  durable  cloth  binding.  Pub- 
lished by  D.  Van  Nostrand  Co.,  of  New  York,  and  for  sale 
by  the  Technical  Book  Shop.  lOG  Rialto  Bldg.,  San  Fran- 
cisco.    Price,   $5.00. 

Professor  Heck  has  put  into  this  treatise  a  masterly  de- 
tail in  steam  engineering.  The  textbook  idea  and  the  purpose 
of  class-room  use  have  continuarlly  been  kept  in  mind.  Me- 
chanical form  and  manner  of  working  are  Illustrated  by 
selected,  typical  examples  of  construction;  rational  theory 
is  built  up,  from  fundamental  concepts  to  the  fully-developed 
ideal  steam  engine;  and  actual  performance  is  studied  and 
compared  with  the  ideal,  an  especial  effort  being  made  to 
set  forth  clearly  and  logically  the  empirical  knowledge  which 
must  fill  the  gap  between  them.  An  excess  of  mathematics 
is  avoided,  preference  being  given  largely  to  graphical  meth- 
ods. The  numerical  examples  which  appear  throughout  the 
work,  emphasize  the  quantitative  side  of  the  subject,  and  sug- 
gest problems  for  class-room  use.  Steam  tab'es  appear  in 
the  rear  of  the  volume.  They  are  slightly  different  from 
those  of  Marks  and  Davis,  but  are  founded  on  the  same 
experimental  data.  The  steam  turbine  is  handled  in  a  schol- 
arly manner  and  the  cross-references  met  with  throughout 
the   discussion   is   most  helpful   to   the   student. 

The  book  is  carefully  compiled  and  is  to  be  recommended 
to  the  earnest  consideration  of  those  desiring  a  treatise  on 
steam  engineering,  especially  for  that  portion  of  the  subject 
that  relates  to  the  steam  engine  and  turbine. 

Electric  Discharges,  Waves  and  Impulses  and  Other  Tran- 
sients. By  C.  P.  Steinmetz,  A.  M.,  Ph.  D.  Size  6x9  inches; 
150  pages;  64  illustrations;  cloth  binding.  Published  by 
McGraw-Hill  Book  Co.,  of  New  York,  and  for  sale  by  the 
Technical  Book  Sho|),  106  Rialto  Bldg.,  San  Francisco, 
Price  $2.00. 

C.  P.  Steinmetz,  past  president  of  the  .American  Institute 
ot  Electrical  Engineers,  needs  no  introductive  bow  to  electrical 
men  the  world  over.  Mr.  Steinmetz  in  the  past  years  has 
erriched  our  mathematical  knowledge  in  electrical  phenomena 
beyond  description  in  words.  The  predetermination  of  elec- 
tric phenomena  in  steady  flow  of  power  is  now  about  com- 
plete. Generators,  motors,  transforming  devices,  transmis- 
sion and  distribution  conductors  can,  with  relatively  little  diffi- 
culty, be  calculated,  and  the  phenomena  occurring  in  them 
under  normal  conditions  of  operations,  be  correctly  comiiuted 
before  their  occurrence.  Phenomena  occurring,  however,  un- 
der abnormal  voltages,  currents  and  frequencies,  though  by  no 
means  infrequent,  are  nevertheless  little  understood  as  yet. 
In  a  masterly  manner  Mr.  Steinmetz  has  previously  set  forth 
a  systematic  study  of  such  phenomena  in  a  work  entitled 
"Theory  and  Calculation  of  Transient  Electric  Phenomena 
and  Oscillations."  The  book  just  presented  is  a  simple  phys- 
ical study  of  the  more  difficult  head-splitting  mathematical 
deductions  derived  in  the  previous  publication.  Students  un- 
dertaking the  study  of  transient  phenomena  will  find  it  profit- 
alle  and  instructive  to  read  the  latest  publication  first. 

Motors,     Secondary     Batteries,     Measuring     Instruments     and 
■    Swltchgear.     Electrical  installation  manuals.     By  S.  Ken- 
neth   Broadfoot,    A.    M.    Inst.    E.    E.     Size   4x6 1/4    inches; 
96      pages;      illustrated;      clear     type;      strong     paper; 
durable  cloth  binding.    Published  by  D.  Van  Nostrand  Co., 
of  New  York,  and  for  sale  by  Technical  Book  Shop,  106 
Rialto  Bldg.,  San  Francisco.     Price  seventy-five  cents. 
In  this  little  book  the  author  in  a  clear,  simple  style  sets 
forth  !!i  c'ghty-five  paragraphs,  the  eleme.iig  of  motors,  sec- 
ondary batteries,  measuring  instruments  and  switchgear.    The 
methods  to  be  used  in  oiling,  starting,  operating  and  repair- 
ing the  above  described  mechanisms  are  gone  into  from  their 
very   fundamentals.     The   hints   on   faults   of  motors,   circuit 
breakers  and  fuses  are  of  much  practical  value.    The  book  is 
ot  convenient  pocket  size  and  should  find  a  welcome  place  in 
the  practical  man's  pocket. 
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A  NEW  LINE  OF  MOTOR  STARTING  RHEOSTATS. 
The  Electric  Conlioller  &  Muiiufacturing  Coni|i;uiy,  of 
Cleveland,  Ohio,  has  recently  placed  on  the  market,  a  new 
line  of  starting  rheostats  for  series,  shunt  or  compound  wounil, 
direct  current  motors.  The  manufacturers  claim  the  foUow- 
in.!<  important  advantages  for  these  rheostats: 


J'ig 


New    Type    Starting    Device. 


The  highest  grade  of  Monson  slate  is  used,  having  bev- 
eled edges  and  oil  finish.  On  all  sizes  the  contacts  are  re- 
movable from  the  front  of  the  rheostate,  without  disassem- 


Tmpr(>\'e(l   T>'pe   of  rAnlr< 


bling  or  interfering  in  any  way  with  the  wiring  or  resistance. 
The  retaining  magnet  is  iron-clad,  thus  being  protected  from 
mechanical  in.iury.  The  resistance  wire,  the  capacity  of 
which  is  liberally  proportioned,  is  wound  on  asbestos  covered, 
metallic  tubes  through  which  a  draft  of  air  Sows.  While  this 
draft  of  air  very  efficiently  conveys  the  heat  away  from  the 


resistance,  yet  it  does  not  at  any  time  touch  tlie  hot  resist- 
ance wire;  the  obvious  result  being  unusual  freedom  from 
oxidization  of  the  resistance  wire. 

The  E.  C.  &  M.  Motor  motor  starting  rheostats  are  regu- 
larly furnished  in  sizes  from  %  h-P.  to  35  h.p.,  110  volts  and 
from  Vi  h.p.  to  50  h.|).,  220  and  550  volts.  Starters  similar  to 
Fig.  1  will  be  supplied  for  motors  up  to  and  including  7Vi  h.p., 
no  volts,  15  h.p.,  220  volts  and  20  h.p.,  550  volts.  For  larger 
sizes,  the  starter  will  be  similar  to  Fig.  2. 


STORAGE  BATTERY  LOCOMOTIVES. 

The  success  ol  the  storagf  battery  equipuient  for  electric 
vehicles  has  been  so  marked  that  it  has  been  applied  to  elec- 
tric cars,  electric  locomotives,  etc.  The  storage  battery 
locomotive  is  designed  for  service  where  a  trolley  system 
cannot  be  installed  or  is  not  desirable,  and  finds  applications 
especially  in  short  distance  hauls  at  low  speeds,  such  as 
over  the  industrial  track  in  and  ab;ut  factory  buildings,  or 
where  the  conditions  would  require  changing  the  trolley  con- 
tinually as  in  contractors'  service.  These  locomotives  may 
be  built  to  carry  their  loads  on  the  platform  or  to  haul 
trailing  leads. 

The  General  Electric  Company  is  now  placing  a  storage 
battery  locomotive  on  the  market.  The  mechanical  design 
is  in  accordance  with  the  most  approved  and  up-to-date  prac- 
tice. The  frame  consists  of  two  steel  I  beam  sides  and  two 
steel  channel  ends,  carefully  fitted  at  the  joints  and  held 
rigidly  together  with  steel  angles  and  heavy  belts.  The  end 
frames  are  faced  with  wood  bumpers  to  which  suitable  cou- 
pling devices  are  attached,  these  latter  being  designed  to 
suit  the  customer's  cars.  The  cast  steel  pedestal  jaws  which 
carry  the  journal  boxes  are  bolted  to  the  lower  web  of  the 
side  frames. 


^^ 


Ariangement   of   i^lomge   B.Tttory   Locomotive    Equipment. 

The  cast  steel  journal  boxes  are  of  special  design  and 
are  fitted  with  roller  bearings  which  ensure  efficient  mechan- 
ical transmission  of  power  and  so  effects  economy  of  battery 
current.  The  weight  of  the  car  is  supported  from  the  jour- 
nal boxes  by  two  heavy  coiled  springs. 

Brake  tension  is  effected  by  the  screw  and  nut  principle. 
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the  brake  spindle  having  a  square  thread  on  which  a  nut 
which  carries  an  equalizing  bar  attached  to  the  bralie  lever 
system,  travels.  This  furnishes  a  very  efficient  method  of 
braking,  as  a  slight  exertion  only  on  the  part  of  the  operator 
is  required  and  the  brakes  are  automatically  locked  in  any 
position  without  the  use  of  pawls  or  rachets. 

The  wheels  are  pressed  on  and  securely  keyed  to  the 
axles.  The  axles  are  made  of  a  special  grade  of  steel  and  are 
case  hardened  at  the  journals  so  that  there  is  very  little 
wear  either  on   the  roller  bearings  or  on  the  axles. 

The  motors  used  are  of  the  automobile  type  designed  to 
operate  from  batteries  and  have  characteristics  that  effect 
the  maximum  possible  economy  in  the  use  of  battery  cur- 
rent. They  have  high  efficiency,  large  overload  capacity 
and  practically  sparkless  commutation.  The  high  efficiency 
is  obtained  by  designing  them  with  a  small  air  gap  and  run- 
ning the  iron  at  low  densities.  Furthermore,  on  account  of 
the  low  densities  the  speed  and  torque  characteristics  are 
steeper  than  in  the  case  of  the  ordinary  series  motors,  a 
feature  which  tends  to  reduce  the  overload  which  can  be 
thrown  on  the  battery.  The  armature  shaft  rotates  in  ball 
bearings  and  consequently  the  friction  losses  are  very  light 
and  the  wear  of  the  bearing  is  practically  negligible.  The 
motors  are  very  compactly  designed,  yet  they  are  readily 
accessible  for  inspection  and  repairs.  They  are  also  dust 
and  moisture  proof  and  are  mounted  in  a  cast  steel  suspen- 
sion cradle,  one  side  of  which  is  supported  on  bearings  on 
the  axle  while  the  other  side  is  spring  suspended  from  the 
locomotive  frame,  this  manner  of  suspension  being  equivalent 
to  standard  railway  practice.  The  motor  drives  the  axle 
through  double  reduction  gearing,  an  intermediate  shaft, 
supported  in  the  bearing  housing  and  cast  integral  with  the 
suspension  cradle,  carrying  the  intermediate  gearing.  As  the 
service  required  of  a  storage  battery  locomotive  is  ordi- 
narily performed  at  low  speed,  the  use  of  the  double  reduc- 
tion gearing  permits  slow  speeds  to  be  obtained  without  any 
rheostat  losses  and,  due  to  the  large  gear  reduction  from 
armature  shaft  to  wheel  tread,  very  high  tractive  efforts 
are  obtained  at  comparatively  small  current  inputs  to  the 
motor.  When  carrying  light  loads  these  locomotives  have 
speeds  of  from  4  to  5  miles  per  hour  while  en  heavy  loads 
the  speed  is  from  2  to  21^  miles  per  hour. 

The  storage  batteries  are  especially  designed  for  the 
service,  being  very  rugged  in  construction  and  due  to  the 
use  of  specially  constructed  plates  have  high  ampere  hour 
efficiency.  The  battery  cells  are  grouped  in  four  cr  more 
trays  and  are  mounted  in  an  angle  iron  crate  which  is  spring 
suspended  from  the  locomotive  frame. 


ANNUAL     CONVENTION      H.     W.     JOHNS-MANVILLE     CO. 
ELECTRICAL    DEPARTMENT    MANAGERS    AND 
SALESMEN. 

On  February  fifth,  there  assembled  in  the  new  Manville 
nuilding,  Madison  avenue  and  Forty-first  street.  New  York, 
over  one  hundred  men  who  had  arrived  from  all  parts  of  the 
United  States  and  Canada  to  attend  the  annual  convention 
which  the  H.  W.  .lohns-Manville  Company  hold  for  their 
electrical   department   managers   and    salesmen. 

J.  W.  Perry,  general  electrical  manager,  called  the  con- 
vention to  order  and  briefly  outlined  the  purposes  of  the  meet- 
ing. The  first  subject  was  "Modern  Illumination",  by  W.  H. 
Spencer,  illuminatin.s;  engineer  of  I.  P.  Frink  Company,  the 
sole  selling  agency  of  which  has  recently  been  acquired  by 
the  H.  W.  .Johns-Manville  Comiiany.  ".J-M  Linolite"  was  thor- 
oughly taken  up  by  W.  S.  Kilmer,  the  company's  illuminating 
engineer.  Actual  service  demonstrations  were  given  in  the 
evening  of  bank  and  desk  reflectors,  direct  and  indirect  light- 
ing fixtures  and  some  new  types  of  FYink  electroliers  and 
lighting  novelties. 

Tuesday  was  devoted  to  a  discussion  of  "J-M  Linolite 
Lamps"  by  J.  F.  Meyer;    "Westinghouse  Lamps"  by  Norman 


MacBeth  and  T.  F.  Fisher;  all  three  of  these  men  being  con- 
nected with  the  Westinghouse  Lamp  Company.  "J-M  Transite 
Asbestos  Wood"  was  discussed  by  S.  A.  Williams,  W.  D. 
Ligon,  S.  P.  Russell  and  F.  C.  Reilly.  "J-M  Fibre  Conduit"  by 
W.  D.  Ligon  and  W.  R.  Seigle,  "Overhead  Line  Material"  by 
C.  W.  Schultz  and  W.  D.  Ligon;  "Electrobestos  Insulation  and 
Diaelectric  Cements"  by  J.  R.  McLain. 

Wednesday  was  given  up  to  "Friction  Tapes  and  '  Splicing 
Compound,"  by  J.  W.  Perry  and  H.  M.  Frantz.  "J-M  Electro- 
liers" and  special  heating  devices,  by  J.  R.  McLain;  "J-M  Air 
Brake  Cylinder  Packing  Expanded  Rings,"  by  George  Chris- 
tc-nsen;  "J-M  Dry  Batteries,"  by  E.  Whitmore;  "Lightning 
Arresters,  Trolley  Catchers  and  Retrievers,"  by  W.  R.  Garton; 
•.■\sbestos  Products  for  Electrical  Power  f'lants,"  by  L.  H. 
Hoff. 

Two  special  Pullman  cars  conveyed  the  convention  rep- 
resentatives, on  Wednesday  evening,  to  Hartford,  Conn.,  where 
the  factory  of  the  Johns-Pratt  Company  is  located,  and  for 
which  company  the  H.  W.  Johns-Manville  Company  are  sole 
selling  agents.  Thursday  morning  the  men  assembled  in  the 
convention  hall  at  the  factory  of  the  Johns-Pratt  Company. 
.1.  W.  Perry  opened  the  meeting  and  President  E.  B.  Hatch, 
of  the  Johns-Pratt  Company,  delivered  an  address  of  welcome. 
R.  C.  Ccle,  electrical  engineer,  occu])ied  the  entire  morning 
with  a  discussion  of  "  'Noark'  Enclosed  Fuses,"  and  in  the 
afternoon  the  subject  of  "  'Noark'  Service,  Fuse  and  Subway 
Boxes"  was  handled  by  D.  C.  Hooker,  assistant  electrical 
engineer.  The  evening  was  spent  in  the  testing  laboratories 
of  the  factory,  where  many  interesting  tests  of  high  tension 
fuses   and    boxes    were   made. 

Friday  was  entirely  given  up  to  the  discussion  of  "Insu- 
lating Materials  and  Overhead  Line  Material."  The  subjects 
were  handled  by  A.  G.  Newton  and  R.  B.  Lattin,  of  the  Johns- 
Pratt  Company  and  C.  W.  Schultz,  of  the  H.  W.  Johns-Manville 
Company. 

On  Saturday,  the  representatives  devoted  the  morning  to 
Inspection  of  the  factory,  and  in  the  afternoon  an  inspection 
of  one  of  tue  substations  of  the  Hartford  Electric  Light  Com- 
pany, where  is  installed  a  large  quantity  of  "Noark"  high 
voltage  service  boxes  and  fuses.  R.  C.  Buell,  secretary  of  the 
Johns-Pratt  Company,  delivered  a  very  appropriate  address 
at  the  conclusion  of  the  meeting. 

Saturday  evening,  a  banquet  was  given  to  the  representa- 
tives by  the  Johns-Pratt  Company,  at  the  Hartford  Club,  and 
in  addition  to  those  who  attended  the  meetings  all  week,  Mr. 
T.  F.  Manville,  president  of  the  H.  W.  Johns-Manville  Com- 
pany; J.  E.  Meek,  manager  of  the  railroad  deiiarfment;  H.  R. 
Trainer,  manager  of  the  Boston  branch,  and  George  F.  Spencer, 
president  of  the  I.  P.  Frink  Company,  were  in  attendance.  The 
closing  of  the  banquet  concluded  a  very  interesting  and  profit- 
able convention,  and  throughout  the  entire  proceedings  the 
spirit  of  good  fellowship  and  co-operation  predominated,  and 
all  present  declared  it  was  the  most  profitable  and  enjoyable 
affair  it  had  ever  been  their  gcod  fortune  to  attend. 


NEW    CATALOGS. 

The  Wisconsin  Engine  Company  of  Corliss,  Wis.,  W.  K. 
Tliomjison,  Union  Oil  Building,  Los  Angeles,  western  sales 
manager,  are  distributing  a  neat  booklet  descriptive  of  the 
Wisconsin  crude  oil  gas  producer. 

Smith,  Booth,  Usher  Company  of  Los  Angeles,  have 
issued  a  well  printed  and  bound  57G  page  catalog  of  the  com- 
prehensive line  of  machinery,  supplies,  pipe  and  fittings  for 
the  equipment  of  irrigation,  power  and  mining  plants,  which 
they  carry  in  stock. 

Bulletin  No.  23  from  the  Duncan  Electric  Manufacturing 
Company  of  Lafayette,  Indiana,  on  Duncan  Induction  Type 
Watthour  Meters  for  A.  C.  Service,  is  being  distributed  by 
(;.  .\.  Wilbur  of  San  Francisco.  This  bulletin  illustratets  and 
describes  this  new  type  watthour  meter  in  an  interesting 
manner. 
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NEWS  NOTES 


INCORPORATIONS. 

HILLSBORO,  OKK.  Hillsboro  Telephone  Company,  $25,- 
000;  shares  $100  each;  by  O.  G.  and  J.  B.  Wilkes  and  G.  Stev- 
ens. 

SAN  BERNARDINO,  CAL.— Articles  of  incorporation  of 
the  Interstate  Telegraph  Company,  with  the  principal  place 
of  business  at  Carson  City,  Nev.,  have  been  filed,  with  $100,000 
capital  stock.  Tha  company  will  complete  telegraph  lines 
in  Nevada  and  California. 

LOS  ANGELES,  CAL.— Santa  Barbara  and  Suburban 
Railway  Company  has  incorporated  with  capital  stock  of  $7r)0,- 
UUO.  The  incorporators  are  A.  A.  Maxwell  of  this  city,  1...  J. 
Lee  of  Pasadena,  and  William  Dieterle,  E.  A.  Morphy  and 
Herbert  F.  Keenman  of  this  county.  The  Edison  Electric 
Company  is  said  to  be  interested  in  the  concern. 


ILLUMINATION. 

CARLTON,  ORE. — This  town  has  voted  water  and  light 
bonds,  and  work  will  be  started  soon. 

ANACORTES,  WASH.— Representatives  of  the  Stone  & 
Webster  interests  have  asked  for  a  franchise  for  furnishing 
electric  lights  and  current  for  power  purposes. 

MERCED,  CAL.— The  San  Joaquin  Light  &  Power  Com- 
pany is  making  an  estimate  and  gathering  data  for  a  power 
line  e.\tension  to  Atwater  and  the  surrounding  country. 

REDMOND,  ORE.  It  is  probable  that  the  Redmond  elec- 
tric lighting  plant  will  be  doubled  in  the  near  future.  It  is 
suggested  that  the  change  be  made  from  gasoline  to  wood  fuel. 

FRESNO,  CAL.— By  a  vote  of  5  to  3  the  Board  of  City 
Trustees  has  passed  to  print  an  ordinance  establishing  dollar 
gas,  the  lower  rate  to  be  effective  October  1,  1912,  for  one 
year. 

WATSONVILLE,  CAL.— W.  H.  McConnell  of  Monterey, 
successor  to  the  Globe  Electric  Company,  has  been  awarded 
the  contract  for  constructing  the  new  electrolier  system  for 
this  city. 

IDAHO  FALLS,  IDAHO.— An  election  will  be  held  March 
12,  1912,  to  decide  the  question  of  issuing  $35,000  in  bonds,  the 
money  to  be  used  in  constructing  and  maintaining  a  municipal 
water  system  and  electric  light  plant. 

NAPA,  CAL. — At  the  meeting  of  the  Board  of  Supervisors 
the  Great  Western  Power  Company  presented  an  application 
for  a  franchise  to  operate  an  electric  power  and  lighting  com- 
pany in  this  county.  The  board  called  for  bids  for  the  fran- 
chise to  be  opened  April  9th,  1912. 

ALAMEDA,  CAL.— The  finance  committtee  will  submit  to 
the  City  Council  at  the  meeting  on  March  5  a  bond  proposition 
for  $200,000  for  fire  department  and  electric  light  betterments. 
Of  the  total  issue,  $150,000  is  designed  for  the  electric  light 
plant.  A  new  building  to  house  the  plant,  a  new  unit  for 
additional  generation,  supplies  for  extension  of  distribution 
service  and  real  estate  for  plant  extension  are  included  in 
$12.5,000  of  the  $150,000  allotted  to  the  municipal  light  plant. 

RANDSBURG,  CAL. — The  work  on  the  power  line  of  the 
oouthern  Sierras  Power  Company,  is  advancing  rapidly.  Crews 
are  busy  assembling  the  big  60-foot  steel  towers  at  present 
which  will  be  set  in  a  concrete  foundation  within  a  few  days. 
The  location  for  the  Randsburg  distributing  station  will  be 
in  Fiddler's  g-jlch,  about  half  a  mile  south  or  Butte  avenue. 
About  May  1  the  power  line  will  be  finished  and  this  town 
will  be  lighted  by  electricity. 

OAKLAND,  CAL. — The  conference  committee  of  the  North 
Oakland  improvement  clubs  recommended  at  a  recent  meeting 
the  passage  of  a  resolution  calling  upon  the  City  Council  to 


establish  a  definite  sliding  scale  for  the  protection  of  the  con- 
sumers. Since  the  three-cornered  rate  war  was  inaugurated  by 
the  Pacific  Gas  &  Electric  Company,  the  Great  Western  Power 
Company  and  the  Central  Oakland  Light  &  Power  Company, 
rates  in  the  heart  of  the  business  section  have  been  cut  to  3c 
per  kw.  hour,  while  in  districts  unaffected  by  competition 
a  rate  of  from  5c  to  7c  ha-  been  charged.  The  lower  rate  has 
been  made  where  the  cost  of  underground  Installation  is  from 
$8  to  $10  a  foot,  and  the  higher  charges  have  been  maintained 
in  the  near-by  districts  where  the  installation  expense  is  lower. 
Instances  were  cited  by  members  of  the  committee  showing 
that  a  rate  of  7c  is  charged  a  block  and  a  half  district  from 
a  joint  where  the  3c  rate  is  allowed.  In  the  residential  sec- 
tions an  average  (Jc  rate  is  maintained. 

PORTLAND,  ORE. — There  was  an  enormous  increase  in 
the  cimimercial  lighting  business  of  the  Portland  Railway, 
Light  &  Power  Company  for  the  last  quarter  of  1911  over  the 
preceding  quarter.  The  figures  for  the  quarter  ending  Sep- 
tember 30,  1911,  show  that  the  receipts  from  commercial  in- 
candescents  were  $179,710.59.  The  receipts  for  the  last  quar- 
ter of  the  year  had  jumped  to  $250,052.61,  an  increase  of  $80,- 
000,  or  38.8  per  cent.  The  receipts  from  residence  incandes- 
cents  showed  a  large  increase  also.  During  the  quarter  ending 
September  30  these  amounted  to  $95,591.77.  During  the  last 
quarter  of  the  year  the  receipts  totaled  $120,209.42.  A  parti^il 
explanation  of  the  grov/th  lies  perhaps  in  the  fact  that  the 
nights  were  longer  during  the  last  quarter  than  they  were 
in  the  preceding  quarter.  The  company's  total  revenue  from 
the  lighting  business  during  the  last  quarter  was,  according 
to  the  report,  $632,340.45;  the  total  expense  of  the  lighting  de- 
partment was  $143,432.68. 


TELEPHONE  AND  TELEGRAPH. 

DENISON,  WASH-  The  Denison  Telephone"Company  has 
been  organized  here,  with  O.  E.  Daniels  as  president. 

ENTERPRISE,  ORE.— There  will  be  a  telephone  line  built 
from  Enterprise  to  Swamp  Creek,  and  from  Paradise  to  Flora. 

NEZ  PERCE,  IDAHO.— Idaho  Farmers'  Co-Operative  Tele- 
phone Company  has  been  incorporated  by  N.  H.  .lacob  and 
associates. 

GEORGETOWN,  CAL.— The  residents  of  the  Dry  Creek 
section  between  this  place  and  Slatington,  have  decided  to 
erect  a  farmers'  telephone  line. 


TRANSMISSION. 
BAKER,    ORE.— The    Eagle    River    Power    Company    has 
secured   a  franchise  to  run   a   power  line  from   its   plant  on 
Eagle  River  to  this  city. 

BELLINGHAM,  WASH.— The  Stone  &  Webster  Corpora- 
tion has  made  application  to  erect  high  power  transmission 
line  along  Guide  Meridian  road  from  Canadian  boundary  to 
Bellingham. 

TWIN  FALLS,  ORE.— The  Thousand  Springs  Power 
Company  has  issued  bonds  to  the  extent  of  $1,500,000  to  finance 
the  new  power  project.  Location  Thousand  Springs,  12  miles 
southeast   of   Bliss. 

SHELTON,  WASH.— J.  E.  Wickstrom  has  applied  for 
a  franchise  to  construct  electric  power  and  light  poles  along 
certain  streets  and  alleys,  also  for  constructing  and  main- 
taining underground  conduits. 

VANCOUVER,  WASH.— The  Washington-Oregon  corpor- 
ation is  laying  out  lines  for  an  electric  road  from  here  to 
Puget  Sound,  taking  in  Chehalis,  Centralia,  Olympia,  etc. 
The  power  rights  held  by  the  Western  Electric  Company, 
a  subsidiary  concern,  will  be  utilized  on  the  Lewis  River. 
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BREMERTON,  WASH— The  Navy  Department  has  re- 
jected the  application  of  the  Elwha  Power  Company  asking 
that  the  company's  service,  soon  to  be  installed  on  the  Olym- 
pic peninsula,  be  used  by  the  government  at  the  navy  yard, 
Puget  Sound.  The  government  power  plant  has  capacity 
sufficient  tor  all  present  or  contemplated  needs. 

BELLINGHAM,  WASH.— In  case  the  County  Commis- 
sioners give  Stone  &  Webster  a  franchise  to  construct  pole 
lines  to  Lynden  and  Sumas  in  order  to  bring  electric  current 
to  this  city  for  the  operation  of  the  Bellingham  &  Skagit 
Interurban,  which  has  been  contracted  from  the  Western 
Canada  Company  of  British  Columbia,  the  Stone  &  Webster 
people  will  expend  $200,000  in  the  work.  This  is  the  state- 
ment made  recently  by  one  of  the  men  prominently  identi- 
fied with  the  company.  It  is  not  anticipated  that  there  will 
be  any  objection  to  the  granting  of  the  franchise,  the  hear- 
ing on  which  has  been  set  for  March  4.  Notices  have  been 
posted  throughout  the  county  inviting  any  who  have  objec- 
tions to  make  to  appear  on  that  date  before  the  Board  of 
County  Commissioners.  Some  of  the  current  thus  secured 
will  be  used  for  lighting  purposes  by  the  town  of  Lynden. 

MONTEREY,  CAL.— The  Monterey  County  Gas  &  Elec- 
tric Company  and  the  Monterey  &  Pacific  Grove  Railway 
Company  have  been  sold  to  the  Sierra  and  San  Francisco 
Power  Co.,  which  is  the  United  Railways  of  San  Francisco.  Be- 
sides the  electric  railway  between  Monterey  and  Pacific 
Grove  and  the  light  and  power  company  of  this  city,  the 
purchasers  secure  the  light  and  water  companies  of  Salinas. 
The  Sierra  and  San  Francisco  Power  Co.  ge(s  is  power  in  the 
Sierras  and  has  a  transmission  line  as  far  as  San  Jose.  That 
power  line  is  to  be  extended  to  Salinas  and  power  furnished 
to  the  Monterey  and  Salinas  plants.  The  new  owners  pur- 
chased the  Monterey  and  Pacific  Grove  Railway  with  the 
intention  of  making  it  tho  nucleus  of  an  electric  system  that 
is  to  cover  the  whole  of  the  Salinas  Valley.  It  has  been 
announced  that  the  electric  railway  will  be  extended  from 
Monterey  to  Salinas  during  the  coming  year. 

SEATTLE,  WASH.— The  stockholders  of  the  Seattle- 
Tacoma  Power  Company,  at  a  special  meeting  last  week 
voted  unanimously  to  affiliate  with  the  Puget  Sound  Traction, 
Light  &  Power  Company  recently  organized  for  the  purpose 
of  taking  over  nearly  all  of  the  large  light,  power  and  trac- 
Uon  companies  In  Western  Washington.  The  stockholders 
ratified  a  report  of  the  directors  that  the  transfer  be  made. 
The  action  of  the  stockholders  of  the  Seattle-Tacoma  Com- 
pany marks  the  passing  of  that  corporation  as  an  independ- 
ent factor  in  the  lighting  and  heating  field.  The  company 
will  lose  its  identity  in  the  new  company,  which  is  capital- 
ized at  $10,000,000.  Even  the  name  will  be  changed  in  the 
near  future.  The  Seattle-Tacoma  Power  Company  devel- 
oped the  Snoqualmle  Falls  power  station  and  in  addiUon 
t,T  furnishing  powor  and  light,  operates  a  steam  heating  plant 
ill  tho  business  district  of  the  city.  The  Pn,get  Sound  Trac- 
tion, Light  &  Power  Company  will  in  the  near  future  take 
over  the  Seattle  Electric  Company,  the  Pacific  Coast  Power 
Company,  the  Whatcom  County  Railway  and  Light  Company, 
and  the  Puget  Sound  Electric  Company.  All  of  the  light. 
power  and  traction  companies  will  be  brought  under  the  man- 
agement. 


GLENDALK,  CAL.— Sealed  bids  will  be  received  u])  to 
Aiiril  1st  for  the  purchase  of  a  franchise  granting  the  right 
to  operate  for  a  period  of  44  years  an  electric  railroad  on 
certain    public   streets   of   this   city. 

RICHMOND,  CAL— Superintendent  W.  R.  Alberger  of 
the  Key  Route  systems,  has  announced  that  a  rapid  passen- 
ger service  from  Berkeley,  connecting  with  the  San  Fran- 
cisco ferry  boats,  will  be  extended  to  this  city  during  the 
summer.  A  right  of  way  has  been  secured.  Alberger  stated 
that  branch  lines  connecting  with  the  many  manufacturing 
plants  of  the  city,  for  carrying  freight,  are  also  contem- 
plated by  the  company. 

SAN  FRANCISCO,  CAL.— William  M.  Abbott,  general  at- 
torney for  the  United  Railroads,  appeared  before  the  public 
utilities  committee  of  the  Supervisors  Wednesday,  asking 
an  extension  of  time  on  the  Bancroft  ordinance  to  compel 
the  company  to  give  direct  service  to  the  ferry  on  its  Sutter 
street  line,  using  the  inner  tracks.  Without  discussion  fur- 
ther consideration  was  postponed  one  week,  with  the  un- 
derstanding that  Abbott  would,  before  the  expiration  of  that 
time,  present  to  the  committee  a  proposition  on  behalf  of 
the  company  looking  toward  a  consummation  of  the  demand. 
PORTLAND,  CAL.— In  the  street  railway  department  of 
the  Portland  Railway,  Light  &  Power  Company,  the  revenue 
from  the  passenger  traffic  was  $908,782.73  for  the  final  quar- 
ter of  the  year.  The  receipts  from  freight  hauling  totaled 
$44,(;S1.42  and  from  miscellaneous  sources  enough  to  bring 
tho  total  to  $989,r)7S.95.  The  total  operating  expenses  were 
$(;:?3, 102.54.  The  company  paid  a  dividend  of  $249,677.50. 
The  number  of  passengers  carried  for  revenue  was  18,42.S,4on. 
There  were  4,225,252  transfers  issued.  The  number  of  per- 
sons carried  free  of  charge  totaled  746,798.  The  report  states 
that  there  are  271.28  miles  of  track  in  use. 

SAN  .TOSE,  CAL. — Within  three  months'  time  cars  will 
be  running  between  San  Jose  and  Berryessa,  if  the  plans  un- 
der which  the  San  Jose-Santa  Clara  Railway  Company  is 
working  do  not  fail.  The  surveys  have  been  completed,  the 
rights-of-way  secured  as  far  as  the  boundary  of  Alum  Rock 
Park,  and  the  actual  work  of  construction  has  begun.  About 
a  quarter  of  a  mile  of  grading  has  been  done  in  the  Berryessa 
road  east  of  Luna  Park,  and  with  a  large  crew  of  men 
the  work  is  being  pushed  as  rapidly  as  possible.  A  consign- 
ment of  5000  ties  is  already  on  the  scene  of  activity,  and  30,- 
000  more  are  on  the  way  to  the  construction  camp.  No  prep- 
arations are  be'ng  made  yet  for  the  continuation  of  the  line 
into  Alum  Rock  Park,  a  city  reservation,  as  the  franchise 
through   this  property  has  not  yet  been  obtained. 


TRANSPORTATION. 

GLOBE,  ARIZ.— Plans  are  now  being  formulated  for 
building  an  electric  road  from  Globe  to  Miami,  and  later 
through  to  Phoenix  via  Bellevue,  Ray  and  Winkleman. 

SAN  FRANCISCO,  CAL.— Treasurer  McDougald  has  sold 
to  the  Union  Trust  Company  $57,000  worth  of  4y2  per  cent 
Geary  street  municipal  railway  bonds  at  par  and  accrued 
interest.  The  company  bought  for  clients.  McDougald  has 
on  hand  $292,000  of  the  $400,000  block  of  the  bonds  last  au- 
thorized. 


WATERWORKS. 

SAN  DIEGO.  CAL.— Mayor  J.  E.  Wadham  vetoed  the  or- 
dinance calling  for  special  election  to  vote  $600,000  sewer  and 
water  extension  bonds. 

UNION,  ORE.— This  city  is  to  have  a  water  system  to 
cost  $20,000.  Two  and  one-half  miles  of  12  inch  pipe  will 
be  put  in.     Water  is  to  be  taken  from  Catherine  Creek. 

GRANTS  PASS,  ORE.— H.  L.  Walther,  manager  of  the 
Rogue  River  Electric  Company  at  Medford,  states  that  his 
company  is  coming  to  this  section  and  will  pump  water  on 
the  land  this  summer, 

MINNVILLE,  ORE— Carlton  City  is  to  issue  bonds  not 
to  exceed  $40,000  for  water  and  light  purposes.  Water  is  to 
be  taken  from  Panther  Creek.  A.  L.  Richardson,  a  Portland 
engineer,  has  been  employed  to  make  a  survey.  Work  is  to 
begin  within  a  short  time. 

CORNELIUS,  ORE.— This  city  has  voted  to  bonl  itself 
for  $27,000  for  the  purpose  of  installing  a  gravity  water  sys- 
tem. The  supply  will  come  from  Roderick  Creek,  five  miles 
from  Forest  Grove,  and  will  be  piped  to  Cornelius  through 
seven   miles   of  wood  pipe. 
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Standard  Underground  Cable  Company 20 

Tracy  Engineering  Company 15 

Thomas  &  Company.  R 13 

Western   Electric   Company 

Westinghouse    Machine    Company 

Westinghouse  Electric  &  Manufacturing  Co 6 

Weston  Electrical  Instrument  Company 3 

-Wilbur.  G.  A 
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Electrical  Engineers  Equipment  Co. 

POWER   HOUSE    SPECIALISTS 

10-12  N.  DesPlaines  St.,  Chicago,  INinois 

PACIFIC   COAST   AGENTS 

J.  C.    Farrar  &  Co. 

San  fernando  BIdg..  Los  Angeles,  Cal. 
1309  Yeoi)  BIdg..  Portland,  Ore. 
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Buy  a  Working  Battery 
Not  a  Promising  One 

Gould  Storage  Battery  installations 
have  been  tried  and  proved  to  have 

LOW  FIRST  COST 
LONG  LIFE 
HIGH  CAPACITY 
HIGH  EFFICIENCY 


These  are  demonstrated  facts 
hopeful  claims 


not 


Every  central  station  manager  should  be 
interested  in  our  means  for  regulating 
and  increasing  the  present  load  with 
Gould  Batteries. 

Gould  Storage  Battery  Co. 

PACIFIC   COAST  OFFICE 
RIALTO  BUILDING -SAN  FRANCISCO 

offices:  new  york-  Chicago  -  boston 
factory:  depew.  n.  y. 
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THE  OAKLAND  AND  ANTIOCH  RAILWAY 


The  census  statistics  of  1910  gave  the  population 
of  the  Bay  Cities  of  California  as  653,449  and  that  of 
Sacramento  with  its  tributary  district  a  population  of 
63,696.  It  is  not  surprising,  then,  that  the  opportunity 
to  interlink  by  an  electric  transportation  system  these 
districts,  which  comprise  a  population  of  nearly  three- 
quarters  of  a  million  people,  should  have  been  devel- 
oped by  local  capitalists  during  the  past  year. 


of  31  miles,  that  of  the  extension  known  as  the  Oak- 
land, Antioch  and  Eastern  Railway,  from  Bay  Point  to 
Sacramento,  comprises  a  main  line  distance  of  approx- 
imately 53.5  miles. 

From  the  Key  Route  junction  at  Fortieth  street 
and  Shafter  avenue,  the  Oakland  and  Antioch  runs  for 
about  1^  miles  along  Shafter  avenue,  one  of  the  prin- 
cipal   residential    streets    in    Oakland,    and    continues 


Bay    Point  Station    Showing  Type   of   Car 


By  reference  to  the  map  shown  herewith  it  is  seen 
that  the  Oakland  and  Antioch  is  projected  to  connect 
with  the  Key  Route  system  at  Fortieth  street  and  Shaf- 
ter avenue  in  Oakland.  To  the  east  and  north  of  Oak- 
land the  railroad  opens  up  a  hitherto  secluded  but  fer- 
tile territory,  comprising  the  hamlets  of  Lafayette, 
Walnut  Creek,  Concord  and  Bay  Point.  The  latter 
city  is  the  eastern  terminus  of  the  Oakland  and  Anti- 
och Railroad.  Recently  an  extension  from  Bay  Point 
to  Sacramento  has  been  undertaken.  While  closely  af- 
filiated with  the  Oakland  and  Antioch,  this  extension 
comprises  a  separate  corporation  and  is  known  as  the 
Oakland,  .\ntioch  and  Eastern  Railway.  The  Oakland 
and  Antioch  Railway  comprises  a  main  line  distance 


thence  for  at  least  another  mile  through  one  of  the  best 
new  villa  districts  of  the  city.  Between  this  villa  dis- 
trict and  the  tunnel  at  the  summit  of  the  grade,  the  line 
extends  for  about  three  miles  additional.  At  the  sum- 
mit in  the  Contra  Costa  hills  a  tunnel  3200  ft.  in  length 
is  l)eing  driven  to  cut  the  crest  of  the  ridge.  From  the 
eastern  portal  of  the  tunnel,  the  line  gradually  descends 
into  the  wide  and-  fertile  Mauraga  Valley  and  then  it 
continues  on  easy  grades  to  its  final  terminus  at  Bay 
Point.  That  portion  between  Bay  Point  and  Walnut 
Creek  was  put  in  commercial  operation  about  six 
munths  ago. 

The  Oakland,  .Antioch  and  Eastern  Railway  pro- 
ceeds from  Bay  Point  to  Sacramento  and  in  doing  so 
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extends  easterly  about  6.6  miles  along  the  south  shore 
of  Suisun  Bay  to  a  point  where  a  convenient  and  eco- 
nomical crossing  may  be  effected  at  an  arm  on  San 
I'""rancisco  Bay.  This  crossing  is  made  from  a  point  on 
the  south  shore  about  IK'  miles  west  of  Pittsburg, 
formerly  known  as  Black  Diamond.  The  landing  on 
the  north  shore  is  on  Chipp's  Island.  The  crossing  is  a 
short  distance  below  the  confluence  of  the  Sacramento 
and  San  Joaquin  rivers.  The  width  of  the  water  way  is 
about  3000  ft.  The  railway  trains  are  to  be  transferred 
by  ferry.  On  the  north  side  of  Suisun  Bay  crossing,  the 
Oakland,  Antioch  and  Eastern  Railway  location  lies 
on  tide  or  marsh  lands  for  about  four  miles,  crossing 
Chipp's  Island  and  Van  Sickle  Island  to  the  westerly 
edge  of  the  Montezuma  hills.    The  two  islands  are  sep- 


Map  o(  Oakland  and  Antioch  and  Oakland,  Antioch 
and   Eastern  Railways. 

arated  from  each  other  and  from  the  main  land  by 
narrow  sloughs,  one  of  which  is  navigable  and  over 
which  w-ill  be  constructed  a  drawbridge  of  about  100 
ft.  span. 

The  railway  location  skirts  along  the  westerly  edge 
of  the  Montezuma  hills  by  means  of  a  grade  not  exceed- 
ing 0.5  per  cent  to  the  ^lontezuma  summit.  Thence  it 
descends  on  a  gentle  grade  to  a  plain  at  the  foot  of  the 
hills  near  Denverton.  From  this  point  on.  the  located 
line  is  to  finally  cross  to  the  east  side  of  the  Sacra- 
mento River  by  means  of  the  Northern  Electric  Rail- 
waj-  bridge,  and  then  enter  the  heart  of  Sacramento. 
Physical  Characteristics. 

Beginning  at  the  intersection  of  Fortieth  street  and 
Shafter  avenue  in  the  city  of  Oakland,  the  Oakland  and 
Antioch  Railway  climbs  a  continuous  grade  to  the 
tunnel  above  mentioned.  The  sharpest  curve  in  the 
construction  is  12  degs.  30  min..  and  is  at  a  point  in  the 
hills  between  Oakland  and  the  summit  tunnel.     This 


curve  is  shown  in  the  heavy  cut  work  illustrated.  Aside 
from  this  ma.ximum,  10  deg.  is  the  sharpest  curve  on  the 
first  twenty  miles  and  8  deg.  in  the  valley  section  below 
Walnut  Creek.  For  the  first  5000  ft.  near  Shafter  ave- 
nue the  grade  is  4.6  per  cent  compensated,  and  for  the 
balance  of  three  miles  to  the  summit  tunnel,  2.6  per 
cent  compensated.  The  summit  tunnel  is  3200  ft.  in 
length  and  is  on  a  2  per  cent  grade  descending  in  the 
direction  of  Bay  Point.  In  the  descent  from  the  tunnel 
to  the  easterly  valleys  there  are  also  a  few  short  grades, 
but  these  are  all  within  the  maximum  before  men- 
tioned, that  is,  2.6  per  cent  compensated  for  east-bound, 
and  2  per  cent  compensated  for  west-bound  traffic. 

At  the  lower  end  of  the  valley  near  Bay  Point 
there  is  a  temporary  minor  summit  with  a  3  per  cent 
grade  on  each  side  over  which  trains  are  now  operat- 
ing. On  the  4.6  per  cent  grade  near  the  Oakland  yard 
a  pusher  service  is  to  be  utilized  in  the  case  of  the 
heavier  trains,  although  the  lighter  trains  are  expected 
to  operate  without  pushers,  but  at  slow  speed.  The 
topography  of  the  district  near  Shafter  avenue  admits 
of  a  location  having  2.6  per  cent  grade  and  at  a  later 
date  the  heavier  grade  will  be  eliminated  and  the  latter 
grade  substituted. 

All  the  large  culverts  on  the  Oakland  and  Anti- 
och are  of  reinforced  concrete.  In  the  Walnut  Creek 
section,  which  is  now  in  operation,  there  are  two  plate 
girded  brid.ges,  one  of  44K  feet  and  the  other  of  54  ft. 
span.  The  track  is  70-pound  rail,  rock  ballasted.  On 
the  12  miles  at  the  easterly  end,  40-pound  rails  were 
laid  at  first,  but  these  are  being  replaced  with  70-pound 
rails,  while  this  lighter  material  is  being  placed  in  the 
yard  tracks  and  sidings. 

Voltage  and  Overhead  Construction. 

The  operation  is  by  1200-volt  d.c.  overhead  trolley. 
bracket  construction,  with  0000  trolley  wire  and  the 
necessary  feeders  and  transmission.  Power  is  bought 
from  the  Great  \\'estern  Power  Company,  w-hose  lines 
cross  the  Oakland  and  .\ntioch  or  pass  very  closely  to  it 
at  many  points.  The  substation  at  Concord  is  of  600 
kw.  capacity  and  in  the  early  future  will  be  increased 
to  1050  kw.  There  is  another  substation  at  the  east 
portal  of  the  tunnel.  Xear  the  Concord  station  is  a 
temporary  carbarn,  repair  shop  and  store  room.  This 
structure  is  of  wood  and  is  25  x  60  feet,  with  one  pit 
and  necessary  spur  and  storage  tracks. 

Oakland,  Antioch  and  Eastern  Construction. 

The  construction  on  the  Oakland.  Antioch  and 
Eastern  is  of  the  same  high  class  as  the  Oakland  and 
.Antioch  with  70-pound  rail  and  rock  ballast.  It  is 
expected  that  very  high  speeds  will  be  attained,  espe- 
cialy  on  the  long  tangent  between  Denverton  and  Sac- 
ramento, and  all  of  the  construction  and  equipment  is 
designed  for  h\g:h  speeds  and  first-class  service.  On 
about  30  miles  of  this  section  of  the  line  catenary  con- 
struction is  being  installed  for  overhead  work  with 
hea\7'  brackets  and  poles.  Track  bonds  of  0000  capacity 
are  being  installed  and  the  line,  similar  to  the  Oakland 
and  Antioch.  is  being  operated  at  1200  volts  d.c,  which 
is  to  be  supplied  from  the  Great  Western  Pow-er  Com- 
oany :  two  substations  of  750  kw.  capacity  are  being 
installed. 

The  standard  motor  cars  for  through  sen-ice  are  55 
ft.  long  and  have  express  compartments  in  addition  to 
a   seating  capacity  for  50.     They  have  an   electrical 
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Koadbed   and    Cut   at    Point   of   Sharpest    i.ui  vati;r. 


equipment  of  four  120  h.p.  motors  per  car.  The  cars 
now  in  use  on  the  Oakland  and  Antioch,  as  illustrated, 
are  somewhat  shorter  and  have  75  h.p.  motors  instead 
of  120  h.p. 

Comparison  of  Mileage. 

As  an  illustration  of  the  savinp  in  mileage  from  the 
cities  reached  by  the  Oakland  and  Antioch,  it  is  inter- 
esting to  examine  the  following  table,  which  shows  the 
comparative  distance  over  this  line  to  various  stations 
as  compared  with  those  lines  already  in  operation : 

O  k  .K.      So.  Pac. 

and  con-  Main         \ia         via      West.  Santa 

ncctions  Line  Martinez  Niles      Pac.      Fe 

S.  F.  &  Key  Route  Pier 2.6 

Key   Koi:te   V\pt — Shaftrr   .\venue. .      4.7 

S.  F. — So.    Pac.    Pier 4                t             4 

S.  F. — Richmond    Pier 10 

S.  F. — Bay     Point 3S.1  42                                    37' 

S.  F. — .Sacramento    91.6  90'        153        140        139 

Oakland — Sacramento    84.3*  85           14S        135 

Oakl.ind — Stockton     <2.0»  97           87                      79 

Oakland — Bay     Point 30.8*  39                                    3« 

Oakland — Martinez     36.8  33* 

Oakland — Concord    25.8'  39 

Oakland — Walnut   Creek 19.8*  44 

Note. — In  the  above  table  the  distances  are  from  the  foot  of  Market 
street.  San  Francisco,  and  from  the  center  of  Oakland.  The  mileage  of  tlio 
San  Francisco  ferry  trip  is  2.6  miles  for  the  Oakland  k  .Antioch.  4  miles  fur 
the  Southern  Pacific,  about  5  miles  for  the  Western  Pacific,  and  10  miles  for 
the  Santa  Fe. 

Progress  of  the  Work. 

The  construction  work  at  the  present  time  is  under 
the  supervision  of  J-  G.  White  &  Co.,  engineers,  of  New 
York  and  San  Francisco.  The  immense  cut  through 
which  the  sharp  curve  runs  passes  immediately  beneath 
two  towers  of  the  Great  Western  Power  Company. 
Hence  it  is  necessary  that  they  be  removed  and  actual 
work  is  now  being  undertaken.  The  tower  to  the  west 
carries  three-phase  current  at  11,000  and  60,000  volts, 
while  that  to  the  east  operates  at  110,000  volts,  the 
same  being  among  the  highest  voltages  now  in  opera- 
tion. 

It  is  interesting  to  note  the  efficient  manner  in 
which  the  j^ardage  in  this  cut  is  being  handled.  A  train 
of  four  cars,  each  with  a  carr\nng  capacitv  of  lj4  cu. 
yds.,  is  hauled  alternately  into  the  tunnel  openings 
shown.  Two  mules  attached  to  these  cars  suffice  to  pull 
the  empty  cars  to  the  portal  of  the  tunnel;  then  by 
hitching  the  mules  to  the  wire  cable  shown  on  the 


ground  to  the  left,  the  journey  of  the  cars  into  the  tun- 
tiel  is  completed  without  any  lost  motion  on  the  part 
of  the  mules.  The  men  shown  on  the  embankment 
above  the  portals  constantly  direct  the  lowering  of 
material  through  traps  until  each  car  is  loaded  by 
gravity.  When  the  four  cars  are  completely  loaded  they 
are  then  let  down  to  the  fill  below  by  gravity.  In  a 
word,  the  entire  process,  from  the  time  the  train  leaves 
the  embankment  until  its  contents  arrive  in  the  fill 


below,  is  accomplished  entirely  by  gravity,  as  the  track 
itself  is  laid  on  a  2.6  per  cent  grade.  By  means  of  an 
occasional  blast  in  the  embankment  above  sufficient 
dirt  is  loosened  so  that  the  picks  in  the  hands  of  the 
men  shown  above  the  traps  are  usually  able  to  keep 
a  continuous  train  of  these  cars  in  motion. 

Continuing  up  the  grade  to  the  summit  beyond  this 
heavy  cut  a  picturesque  side-hill  construction  work  is 
encountered.  In  the  main  foreground  is  shown  the  heavy 
line  work  necessitated  throughout  this  construction. 
For  heaviness  of  cut  work  and  permanency  of  design 
this  interurban  line  represents  more  the  appearance  of 
a  transcontinental  railroad  than  that  of  an  electric  in- 
terurban. As  can  be  seen  in  the  figure,  all  the  smaller 
cuts  are  being  day-lighted,  since  this  can  be  done  much 
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cheaper  al  ilus  nine  than  at  any  futnre  period.  It  also 
indicates  the  substantial  and  permanent  character  with 
which  the  work  is  being  performed. 

The  tunnel,  3200  ft.  in  length,  is  progressing  in 
satisfactory  shape,  although  water  with  its  inevitable 
slush  has  had  to  be  summarily  dealt  with. 

The  haulage  is  accomplished  l)y  means  of  a  mine 
type  locomotive  with  W'estinghouse  controllers,  operat- 
ing at  250  volts,  and  with  a  draw  bar  pull  of  1600  lbs. 
when  moving  7J2  miles  per  hour.  It  weighs  Syi  tons 
and  operates  by  means  of  two  overhead  trolley  wires. 
Two  lamps  in  series  are  located  in  each  end  for  head- 
lights. 

The  cars.  18  in  all,  are  made  by  the  Western 
Wheeled  Scraper  Company  of  Aurora,  111.  Power  is 
supplied  from  the  Great  Western  Power  Company's 
11.000-volt   lines,    which   pass   nearby.      In   the   trans- 


Two-Decked    .liimho    f.sed    in    Tuniifl    ConstruLlion. 

former  house  are  to  be  found  three  25  k\\.  10,000  to  480 
General  Electric  air-cooled,  oil-insulated  transformers. 
There  are  also  three  25  kw..  11.000  to  460  oil-insulated, 
air-cooled  Westinghouse  transformers.  The  station, 
which  is  of  corrugated  iron,  is  provided  with  ample 
lightning  protection. 

Alternating  current  at  440  volts  is  supplied  to  an 
induction  motor  operating  at  720  r.p.m.,  122  amperes, 
full  load,  which  drives  a  General  Electric  direct-current 
generator.  This  generator  delivers  current  at  250  volts 
when  operating  at  730  r.p.m.  with  a  full  load  capacity 
of  180  amperes.  The  output  is  utilized  for  power  in 
running  the  tunnel,  fan,  saw  and  electric  traction  loco- 
motive above  referred  to.  A  three-phase,  60-cycle,  75- 
h.p.  General  Electric  induction  motor  is  used  to  drive, 
by  means  of  a  belt  connection,  a  Sullivan  air  com- 
pressor which  has  a  capacity  of  600  cu.  ft.  of  air  per 
minute.  A  15-h.p.,  230-volt.  1000-r.p.m.  General  Elec- 
tric d.c.  motor  is  used  to  drive  a  circular  cut-off  saw. 
This  saw  is  rigged  up  w-ith  the  necessary  guides  so  that 
the  timbers  are  shaped  to  exact  size  for  tunnel  work 
with  minimum  labor. 

The  electric  locomotive,  above  referred  to.  seems 
to  have  met  every  requirement  put  upon  it.  Not  only 
is  it  able  to  handle  the  load  shown  in  the  picture,  but 
also  it  operates  with  ease  the  big  two-deck  jumbo, 
which  of  necessity  must  climb  the  two  per  cent  grade 
in  the  tunnel. 


The  tunnel  is  now,  from  the  east  end,  completed 
for  the  first  450  feet,  and  is  partially  completed  a  total 
distance  of  500  feet.  The  tunnel  cross-section  meas- 
ures 16x22  ft.  with  20  ft.  clearance  from  the  top  of  the 
roof.  The  top  is  timbered  by  means  of  a  five-segment 
arch.  The  tunnel  is  well  lagged  wherever  the  material 
encountered  necessities.  Whenever  the  ground  was 
such  as  to  require  crown  bars  and  the  heading  was 
started  before  the  portal  was  erected,  the  crown  bars 


Foot  Block 
B''l2'-2'lorT<i 


(Jencral  Plan  of  Tunnel  Timberint;. 


project  out  to  within  six  inches  of  the  face  of  the  portal 
and  are  thoroughly  wedged  between  the  top  of  the 
three-inch  lagging  and  the  bottom  of  the  three-inch 
crown  bars.  The  timbers  are  all  12x12  in.  The  lag- 
ging over  the  segments  are  always  at  least  6  inches 
wide,  while  the  lagging  beyond  the  post  is  4  in.,  or  if 
the  character  of  the  ground  permitted,  it  is  omitted. 

The  excavation  in  the  tunnel  amounts  to  15.3  cu. 
yds.  per  lin.  ft..  160  ft.  of  lagging  is  required  per  ft.  of 
tunnel  and  688  ft.  board  measure  is  required  per  set 
for  timbering.  The  timbers  are  set  4  ft.  on  centers,  un- 
less closer  space  is  required  on  account  of  heavy 
ground.  The  arch  of  the  tunnel,  which,  as  stated  above, 
consists  of  five  segments  and  is  made  of  12  x  12  in.  tim- 
bers carefully  sawed  to  proper  angles  and  have  an  ex- 
treme length  of  4  ft.  10  in. 


TRANSMISSION  POLE  EFFICIENCY. 

The  Joint  Pole  Commission,  representing  the  pub- 
lic utility  corporations  of  Los  Angeles  reports  the 
removal  of  over  120  miles  of  poles  from  the  streets 
of  the  city  through  combination  of  duty  for  poles  and 
removing  the  superfluous  ones.  Combinations  were 
obtained  for  4586  poles  and  6135  were  taken  out  which 
saved  the  corporations  over  $100,000.  lowered  rates 
for  telephones,  light  and  power  and  very  materially 
added  to  the  appearance  of  the  streets.  Since  the  com- 
mission was  organized  five  years  ago  700  miles  of  poles, 
representing  a  saving  of  $250,000,  have  been  removed. 
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OIL  FOR  FROST  PROTECTION. 

The  (j.  S.  Weather  Service  in  conjunction  with 
the  L'niversit)^  of  California  has  done  much  toward 
frost  prevention.  Dr.  J.  Elliot  Coit,  superintendent 
of  the  Riverside  Experiment  Station,  gathered  much 
valuable  data  during  the  trj-ing  period  in  December, 
1911. 

The  conditions  most  favorable  for  a  freeze,  are 
as  follows:  (1)  Clear  sk)%  because  radiation  is  then 
most  rapid.  (2)  Very  dry  air,  because  cooling  by 
radiation  will  then  continue  to  a  much  lower  temper- 
ature before  it  is  checked  by  the  heat  liberated  by  con- 
densation. (3)  Still  nights,  because  the  air,  not  being 
mixed  by  wind,  arranges  itself  in  layers  according  to 
its  density,  and  the  heavier,  colder  air  collects  near 
the  ground  in  contact  with  the  trees. 

Methods  of  Frost  Prevention. 

A  number  uf  methods  have  been  suggested  and 
tested  for  preventing  or  lessening  frost  injury  to  citrus 
trees.  Among  these  the  following  three  have  proven 
the  most  practicable  and  effective ; 

(1)  By  Diminishing  the  Radiation  of  Heat. 
^\  hen  any  object  is  interposed  between  plants  and  the 
sky,  the  dark  heat  rays  are  intercepted  in  their  up- 
ward course,  and  their  heat  made  sensible.  Hence 
any  covering  or  other  shelter  over  trees  acts  as  a  trap 
to  conserve  the  heat  gained  during  the  daj-.  In  parts 
of  Italy  citrus  trees  are  sometimes  covered  with  mats 
of  straw  or  other  material  laid  on  trellises.  In  this 
countrj-  it  has  proven  too  costly  to  cover  bearing  or- 
chards, but  this  principle  is  largely  used  when  lath 
screen  or  other  shelters  are  erected  over  nursery  seed 
bed  stock.  The  protection  secured  by  tying  cornstalks 
around  the  bare  trunks  of  newly  planted  trees  is  due  to 
diminished  radiation.  The  fact  that  fruits  situated 
in  the  lower  interior  of  the  trees  are  injured  to  a  less 
extent  than  exposed  fruits  is  in  like  manner  due  to 
the  trapping  of  radiated  rays  b}'  the  leaves  and 
branches. 

■  Conversel)',  clouds  or  a  pall  of  smoke  hanging 
over  the  orchard  after  sunrise  will  tend  to  intercept 
the  heat  radiated  by  the  sun  and  cause  the  frozen  fruit 
to  thaw  slowh",  which  is  a  benefit  of  considerable  im- 
portance. 

(2).  By  raising  the  Dew- Point  b\^  Adding  Moist- 
ure to  the  Air  and  Thus  Making  Sensible  the  Latent 
Heat  of  Condensation  at  a  Temperature  Above  the 
Danger  Point.  The  deciduous  fruit  grower  takes  ad- 
vantage of  this  principle  when  he  maintains  many 
smoldering  fires  of  wet  straw  in  his  blossoming  or- 
chards. The  citrus  nurseryman  may  sprav  his  seed 
bed  stock,  but  these  methods  are  impracticable  in 
large  bearing  citrus  orchards.  Irrigation  water,  espe- 
cially if  warm,  has  proven  of  decided  value  in  those 
orchards  fortunate  enough  to  have  the  water  on  frosty 
nights.  The  general  policy  of  irrigating  copiously  dur- 
ing winter  in  the  hope  of  protection  on  cold  nights  is 
o])en  to  the  objection  that  abundant  water  in  the  soil 
may  start  new  growth  and  render  the  trees  more  sus- 
ceptible to  cold  than  they  otherwise  would  be. 

(3)  By  Adding  Heat  Directly  to  the  .\ir  Through 
the  Agency  of  Fires  Distributed  Throughout  the  Or- 
chard. It  has  been  demonstrated  beyond  question  that 
this  is  the  most  successful  and  practical  way  to  handle 
the  frost  problem  in  commercial  citrus  orchards.  A 
great  many  devices  and  many  kinds  of  fuel  have  been 
experimented  with,  and  it  is  the  consensus  of  opinion 


among  the  growers  who  have  fought  frost  that  the 
best  fire  so  far  tried  is  distillate  oil  burned  in  some 
form  of  sheet-iron  receptacle.  Experience  during  the 
last  cold  spell  shows  that  the  requirements  of  such  a 
receptacle  are  as  follows:  Simplicity,  capacity,  good 
combustion  and  durability. 

On  account  of  the  quality  of  labor  available  and 
the  lack  of  time  on  frosty  nights,  it  is  very  important 
that  the  receptacle  should  be  simple  and  easily  operated 
by  the  most  obtuse  workman.  Pipes,  cocks  or  valves 
on  an  oil  receptacle  are  a  serious  disadvantage. 

I'rovision  must  be  made  in  the  frosty  areas  for  ten 
hours  of  effective  firing.  Either  the  receptacle  must 
have  large  capacity  or  a  sufficient  number  must  be 
provided  to  burn  in  relay's.  Many  small  fires  are  much 
better  than  a  few  large  ones.  The  amount  of  heat 
given  oft'  by  pots  when  nearly  burned  out  is  very  much 
less  than  when  first  lighted,  hence  it  is  wise  to  light 
the  alternating  receptacles  before  the  first  are  burned 
out.  Additional  extra  receptacles  should  be  placed 
about  the  orchard  and  on  the  windward  side  for  use 
in  case  of  an  emergenc}'.  Experience  has  shown  that 
in  an  old,  fairly  thick  orchard  on  a  quiet  night  forty 
two-gallon  receptacles  per  acre,  burning  slop  distil- 
late, will  raise  the  temperature  four  or  five  degrees. 
With  a  temperature  of  24  or  below  it  will  be  necessar}'^ 
to  have  one  two-gallon  receptacle  per  tree  burning  sim- 
ultanenously  at  the  coldest  period  of  the  night  in  order 
to  save  a  crop  of  lemons.  It  is  still  better  to  have 
not  less  than  120  per  acre,  forty  of  which  can  be 
burned  early  in  the  night,  and  the  remaining  eighty 
during  the  coldest  period  toward  morning.  The  pots 
that  are  burned  early  in  the  night  should  be  desig- 
nated wit'i  a  white  band  of  paint.  It  often  happens 
that  the  lighting  of  the  second  lot  raises  the  tem- 
perature sufficienth-  high  so  that  the  first  fires  can 
be  dispensed  with  by  covering  the  receptacles.  These 
same  receptacles  may  need  to  be  lighted  again  at  the 
coldest  period  near  morning.  The  white  band  of  paint 
insures  against  error  in  putting  out  the  wrong  fires. 

As  low  temperatures  are  liable  to  occur  on  four  or 
five  successive  nights,  it  is  necessar}^  to  have  arrange- 
ments for  storage  of  oil  on  the  ranch  near  the  orchards. 
The  storage  should  have  a  capacity  equal  to  at  least 
five  fillings  of  all  the  receptacles  on  the  ranch.  The 
ordinar\-  lard  pail  type  of  pot  of  one-gallon  capacity 
will  burn  slop  distillate  for  about  four  hours  when 
new,  and  a  little  less  after  repeated  burnings.  These 
pots  may  still  have  a  flicker  of  flame  after  eight  hours, 
but  they  give  off  heat  effectively  for  only  about  four 
hours.  The  two-gallon  heater  will  heat  eft'ectively  for 
about  eiglit  or  nine  hours  w-ith  the  soot  collector  in 
place,  and  about  five  hours  with  the  cover  and  soot 
collector  removed.  For  small  isolated  orchards,  where 
there  is  little  or  no  cumulative  effect  of  the  fires,  a  two- 
gallon  heater  to  each  tree  with  a  double  row  around 
the  windward  side  should  be  provided.  This  applies 
to  large  bearing  trees,  which  tend  to  hold  the  heat. 
A\'ith  small  trees  still  more  equipment  is  advisable. 

Results  secured  during  the  cold  weather  of  1912 
are  interesting.  The  experience  of  certain  growers 
shows  conclusive!}'  that  by  orchard  heating  properly 
carried  on,  citrus  crops  may  be  safeh-  carried  through 
nights  when  the  temperature  falls  to  20  degrees  F., 
at  a  cost  which  is  nominal  when  compared  to  the  value 
of  the  fruit. 


222 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.   10 


It  is  true,  however,  that  there  were  very  many 
failures.  By  far  the  most  of  these  were  due  to  the 
lack  of  sufficient  heating  equipment,  to  save  the  crop 
during  the  long  continued  very  low  temperature  which 
prevailed  Christmas  night,  19n.  In  but  few  cases  were 
growers  properly  prepared  to  meet  the  conditions. 
Those  who  began  to  fire  early  ran  out  of  fuel  long 
before  morning,  and  those  who  delayed  firing  on  ac- 
count of  lack  of  fuel  were  in  many  cases  unable  to 
raise  the  temperature  appreciably  after  it  had  once 
reached  a  very  low  point. 

Among  those  who  were  prepared  to  wage  a  win- 
ning fight,  the  Linoneira  Company  at  Santa  Paula, 
which  owns  300  acres  of  bearing  lemons,  stands  out 
as  a  striking  example.  This  company  had  on  its  low- 
lands an  equipment  of  112  coal  baskets  and  fifty-six 
two-gallon  oil  pots  to  the  acre.  A  night  watchman 
was  kept  in  the  orchard  whose  duty  it  was  to  watch 
the  thermometer  in  the  coldest  spots  and  arouse  the 
assistant  manager  of  the  ranch  whenever  the  mercury 
reached  30  degrees.  Firing  was  begun  with  the  first 
formation  of  ice  in  the  coldest  spots.  It  was  found 
that  it  was  easier  to  maintain  a  temperature  of  30  de- 
grees than  to  restore  the  heat  after  the  mercury  had 
once  fallen  much  below  that  point.  Usually  only  every 
alternate  pot  was  lighted  early  in  the  night,  and  these 
sometimes  proved  sufficient,  but  in  case  the  conditions 
warranted,  the  remaining  pots  were  lighted  later.  In 
this  case  the  extra  equipment  saved  the  Limoneira 
crop. 

Other  factors  which  contributed  to  the  successful 
outcome  on  the  Limoneira  property  were  the  organ- 
ization of  the  firing  force  of  sixty  men  into  efficient 
squads,  each  under  a  foreman,  and  the  provision  of 
a  huge  concrete  storage  tank  for  oil  so  that  all  the 
pots  could  be  quickly  filled  from  tank  wagons.  I<"iring' 
was  practiced  thirteen  consecutive  nights  on  this 
ranch.  The  manager  states  that  there  was  consumed 
on  this  ranch  during  the  thirteen  nights  of  firing  45,- 
000  gallons  of  distillate,  500  gallons  engine  distillate, 
1400  gallons  crude  oil  for  lighting  coal  baskets  and 
125  tons  of  coal.  For  a  total  expense  of  $4726.00,  in- 
cluding labor,  the  crop  was  saved  on  225  acres  of 
lemons.    This  amounts  to  $15.75  per  acre. 

In  the  light  of  this  experience,  it  is  plain  that  in 
order  to  be  prepared  for  any  emergency,  the  lemon 
grower  on  frosty  land  should  be  equipped  with  at 
least  100  two-gallon  receptacles,  and  preferably  120  per 
acre,  with  a  double  row  around  the  outside  in  case  his 
acreage  is  small.  He  should  also  have  storage  for 
enough  oil  to  fill  the  receptacles  on  five  or  six  con- 
secutive nights. 


METHODS  OF  WATER  GENERATION  IN  THE 
NORTHWEST. 

Hydraulic  Turbines. 

Data  has  been  furnished  showing  the  use  of  43  hy- 
draulic turbines,  of  which  12  are  vertical  and  31  hori- 
zontal. 

The  12  vertical  turbines  are  in  the  plant  of  the 
Portland  Railway.  Light  &  Power  Company,  at  Oregon 
City,  and  are  single  wheels  operating  normally  under 
a  37  foot  head.  An  interesting  feature  about  this  plant 
is  the  use  made  of  10  turbines  of  a  larger  diameter 
which  are  belted  to  10  of  the  above  mentioned  units 


and  are  operated  during  periods  when  the  head  is  not 
sufficient  to  generate  the  power  required,  from  the 
smaller  units.  Of  the  31  horizontal  turbines,  a  large 
majority  are  either  double  runners,  or  single  runners 
with  double  discharge,  and  operate  under  heads  vary- 
ing from  37  feet  to  600  feet,  the  last  named  head 
being  that  at  the  plant  of  the  City  of  Seattle. 

The  largest  amount  of  power  generated  by  any 
single  unit  is  in  the  plant  of  the  Scattle-Tacoma  Power 
Company,  where  the  unit  generates  12,000  h.p.,  and 
the  smallest  is  in  the  plant  of  the  Washington  Water 
Power  Company,  where  the  unit  generates  90  h.p. 

Very  little  data  is  at  hand  regarding  the  use  of 
impulse  wheels  though  the  City  of  Seattle  reports  the 
use  of  two  units  under  600  feet  head  and  the  Seattle- 
Tacoma  Power  Company  four  2500  h.p.  units,  each  unit 
having  six  runners  and  two  nozzles.  These  operate 
under  a  head  of  about  270  feet. 

Pelton  impulse  wheels  are  used  at  the  Electron 
plant.  Each  generator  is  connected  to  two  wheels  and 
each  wheel  is  operated  by  a  single  nozzle  under  a 
head  of  875  feet.  The  Lombard  governors  are  used 
to  control  these  wheels  by  means  of  deflecting  noz- 
zles. 

The  governing  apparatus  at  this  plant  may  be  said 
tt)  be  fairly  satisfactory.  While  not  entirely  so,  wx' 
believe  it  to  be  more  satisfactory  than  the  governing 
arrangements  in  most  hydraulic  plants.  On  some 
occasions  the  plant  has  dropjied  the  entire  load  of  20,- 
GPD  kw.  and  the  governors  would  take  care  of  the  speed 
in  a  satisfactory  manner.  On  other  occasions  some  of 
the  governors  liave  acted  satisfactorily,  wliile  tlie  per- 
formance fjf  others  was  not. 

Steam  Turbines. 

The  Portland  Railway.  Light  &  Power  Company 
have  two  1500  kw.  vertical  four  stage  units  and  two 
2000  kw.  horizontal  four  stage  units,  both  being  of  the 
Curtis  type. 

The  Washington  Water  Power  Company  have  one 
5000  kw.  vertical  four  stage,  and  one  9000  kw.  vertical 
five  stage  Curtis  units. 

The  Seattle-Tacoma  Power  Company  have  one 
DeLaval  300  h.p.  unit. 

The  Seattle  Electric  Company  has  12.000  kw. 
capacity  in  Curtis  steam  turbines,  the  units  being  8000 
and  4000  kw.  respectively.  The  generators  are  13,800 
volt  machines  and  operate  in  parallel  with  the  Post 
street  steam  plant  and  the  Electron  water  power  plant 

The  turbines  are  opc-ated  during  periods  of  low 
water  or  overload  of  the  water  power  plant.  One 
marked  efifect  of  the  steam  turbines  when  operating  in 
parallel  with  the  water  power  plant  is  the  improved 
regulation.  The  water  wheel  governors  are  blocked 
and  the  turbines  allowed  to  do  the  regulating  for  the 
entire  system.  This  increases  the  output  of  the  water 
plant  about  6  per  cent,  as  impulse  wheels  are  used  and 
the  governors  control  deflecting  nozzles. 
Steam  Engines. 

Only  one  company,  the  Portland  Railway,  Light  & 
Power  Company,  reports  any  considerable  use  of  steam 
engines,  and  as  out  of  seventeen  engines  not  more  than 
two  are  the  same  there  is  nothing  to  indicate  what 
might  be  regarded  as  the  best  practice. 

The  Seattle-Tacoma  Power  Company  have  one 
steam  engine  of  15,000  h.p. 
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LAMP  EFFICIENCY. 

Much  information  is  being  furnishefl  to  the  layman 
and  practicing  engineer  on  economy  in  light  con- 
sumption by  the  engineering  departments  of  the  larger 
manufacturing  companies.  The  National  Electric 
Lamp  Association  has  recently  published  in  Bulletin 
No.  101  some  interesting  data.  The  article  discusses, 
both  from  the  mathematical  and  practical  standpoint, 
the  determination  of  the  proper  time  at  which  to  dis- 
card an   inefficient  lamp. 

The  price  of  the  lamp  and  the  rale  for  cncrgv 
being  given  the  problem  is  to  determine  tlie  operating 
Conditions  under  which  a  given  type  and  size  of  lamp 
will  ])ro(luce  light  most  economically. 

On  the  assumption  that  each  lamp  nf  a  lot  would 
live  a  length  of  time  exactly  e(pial  to  the  average  life 
of  the  lot  and  that  the  wattage  and  efficiency  were  con- 
stant   throughout    life,    very    simple   algebraic    cxprcs- 


cxpensc,  total  energy  consumption  and  total  amount 
of  light  produced  are  determined  and  the  total  cost 
per  unit  of  light  can  be  computed  for  any  price  of 
lamp  and  rate  for  energy.  If  the  areas  are  corrected 
to  correspond  to  some  other  initial  efficiency,  the  total 
cost  per  unit  of  light  at  this  new  efficiency  can  be 
found.  The  efficiency  at  which  this  total  cost  is  a 
minimum  is  then  the  best  efficiency  for  the  particular 
smashing  point  considered.  This  best  efficiency  varies 
with  the  price  of  lamp  and  cost  of  energy,  being  higher 
(lower  in  the  w.  p.  c.)  for  low  prices  of  lamp  and  high 
energy  later,  and  vice  versa. 

It  is  found  that  when  a  particular  class  of  lamp 
is  operated  at  the  best  efficiency  there  is  a  constant 
ratio  between  the  energy  and  renewal  elements  of 
the  total  cost.  The  fact  that  this  ratio  is  a  constant 
at  best  efficiency  furnishes  a  rapid  method  of  cal- 
cidating  approximately  the  best  efficiency. 


Walls  per  Candle  (Increasing-.) 
Fig.  1 
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sions  could  be  derived  giving  the  cost  of  renewals  per 
candle  power  and  the  cost  of  energy  per  candle  power 
both  in  terms  of  the  efficiency,  as  illustrated  graph- 
ically by  Fig.  1.  The  efficiency  at  which  the  down- 
ward slope  of  the  renewal  curve  is  equal  to  the  up- 
ward slope  of  the  energy  line  or  at  which  the  total 
cost  curve  is  horizontal  would  be  the  efficiency  at 
which  light  would  be  produced  most  economically. 

Suppose  that  a  large  installation  of  lamps  has  been 
put  into  service  and  that  enough  of  this  class  and  size 
of  lamps  have  been  tested  to  give  reliable  information 
as  to  the  depreciation  of  candle  power  and  wattage 
during  life  and  as  to  the  distribution  of  burn-outs  with 
respect  to  time.  Such  data  might  be  represented  in 
curve  form  as  in  Fig.  2. 

At  any  period  of  burning,  the  product  of  average 
percentage  wattage  and  percentage  mortality  (per- 
centage of  lamps  left  burning)  will  give  the  percent- 
age of  the  total  initial  wattage  of  the  installation  which 
is  consumed  at  the  period  considered.  Similarly  the 
product  of  average  percentage  candle  power  and  per- 
centage mortality  will  give  the  percentage  of  the  total 
initial  candle  power  of  the  installation  at  the  period 
considered.  If  the  installation  is  discarded  at  this 
period  the  total  renewal  expense  will  be  the  entire 
cost  of  the  whole  lot  of  lamps. 

Hence,  if  the  areas  under  these  two  product  curves 
(Fig.  3)  are  measured  any  given  percentage  of  initial 
candle   power,   or   smashing  point,   the   total   renewal 


Fig.    3. 


during 


Example : — A  40-watt  "Mazda"  lamp 
1,000  Injurs,  will  consume  40  kw-hrs.  At  10c  per 
kw-hr.,  this  energy  will  cost  $4.00.  Dividing  by  5.84 
(see  table  Ratios  of  Cost  of  Lamp  to  its  Life),  the 
proper  renewal  expense  per  1,000  hours  is  found  to 
be  68.5c.  'J'he  list  price  of  the  40-watt  "Mazda"  lamp 
is  70c  and  if  burned  at  high  efficienc)^  the  average  life 
is  1,000  hours,  hence  the  ratio  between  r'^newal  and 
energy  expense  per  1.000  hours  is  approximately  cor- 
rect, and  the  high  efficiency  rating  is  therefore  ap- 
])roximately  correct  for  40-watt  "Mazda"  lamps  when 
the  lamps  cost  70c  and  energy  costs  10c  per  kw-hr. 

Rntins   nt   Cost   of 


[.nnip   to   Its    Ijife. 


Clas.s    of   Lamp. 


1 


b-h 


r'arbon     4.24 

Oom     4.21 

T:iiilnluni     4.21 

Mazda     5.S4 


b-h  +  l 

5.24 
5.21 
5.21 
6.84 


b-h-t-l 

.1909 

.1919 

.1919 

.1462 


1.629 
1.631 

i.e.-n 

1.516 


If  the  total  unit  cost  of  light  is  computed  for  va- 
rious smashing  points,  and  the  best  efficiency  is  used 
for  each  individual  computation,  it  will  be  found  that 
for  some  particular  smashing  point  and  correspond- 
ing best  efficiency  the  total  cost  of  light  per  unit  is  an 
absolute   minimum. 

A  remarkable  feature  connected  with  this  smash- 
ing point  which  gives  the  absolute  minimum  is  that  it 
does  not  vary  with  either  the  price  of  lamp  or  the  rate 
for  energy,  but  depends  only  upon  the  shapes  of  the 
characteristic  performance  curves  of  the  lamp. 
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DETERMINATION    OF   VOIDS   IN    CONCRETE 
AGGREGATES. 

BY   CHAS.    DEKL.ETH   JR.   AND   ARTHUR   C.    ALVAREZ. 

Apparatus.  One  1000  c.c.  or  500  c.c.  graduate,  one 
balance  with  scoop  and  counterweight,  one  set  of  me- 
tric weights,  one  wooden  measuring  box,  one  water 
pail,  one  galvanized  iron  measuring  cylinder  with 
bottom  inlet  and  tube,  scale  graduated  to  tenths  of  an 
inch,  scales  sensitive  to  one-quarter  of  an  ounce. 

Operations.  The  party  will  determine  the  voids  in 
the  sand,  gravel  and  broken  stone  samples  separately 
by  each  of  the  methods  mentioned.  Method  1  will  give 
approximate  results  only  where  the  particles  are  less 
than  one-quarter  inch  in  size,  since  all  the  air  is  not 
expelled  by  the  entering  water.  It  is,  however,  well 
adapted  for  rough  determinations  in  the  field,  where 
special  apparatus  is  not  always  at  hand. 

In  both  method  1  and  method  2,  immerse  any  ag- 
gregate which  is  absorbent,  for  thirty  minutes,  then 
remove  and  allow  the  water  to  drain  well  from  the 
surfaces  before  making  the  void  determination. 

Method  1.  Determine  the  volume  of  the  water  pail 
by  weighing  it  first  empty,  then  filled  to  the  very  rim 
with  water,  and  dividing  the  dili'erence  in  weight  in 
pounds  by  62.4. 

Fill  the  pail  with  material  and  after  shaking  to 
cause  settlement,  scrape  the  top  off  evenly  with  a 
straight  edge.  Weigh  the  amount  of  water  which  can 
be  added  to  exactly  fill  the  pail  and  calculate  its  vol- 
ume. 

The  per  cent  of  voids  equals  the  ratio  of  the  vol- 
ume of  water  added  to  the  volume  of  the  pail,  times 
100. 

.Method  2.  Determine  the  volume  of  the  cylinder 
by  measuring  its  average  diameter  and  height  to  the 
nearest  tenth  of  an  inch. 

Place  the  funnel  attached  to  the  rubber  tube 
which  leads  to  the  bottom  of  the  measuring  cylinder 
in  the  lower  rack  which  is  level  with  the  bottom  of 
the  cylinder.  Fill  the  tube  and  funnel  with  water 
to  the  bottom  level  of  the  cylinder.  Fill  the  measur- 
ing cylinder  with  aggregate.  Raise  the  funnel  to  the 
upper  rack.  Weigh  the  water  which  must  be  added : 
1 — to  reach  the  top  level  of  the  aggregate  if  the  ma- 
terial settles ;  2 — to  fill  the  cylinder. 

Calculate  the  per  cent  of  voids  as  in  method  1. 
For  any  aggregate  which  settles,  obtain  also  the 
ratio  of  the  volume  of  water,  added  to  reach  the  top 
level  of  the  aggregate,  to  the  actual  volume  of  the 
settled  aggregate. 

Method  2  is  slightly  more  accurate  than  method  1, 
since  less  air  is  entranced  when  small  particles  make 
up  the  aggregate.  The  per  cent  of  moisture  greatly 
influences  the  per  cent  of  voids  in  sands.  For  sand 
and  in  general,  method  ?i  will  .gi\e  more  reliable  re- 
sults. 

Method  3.  Specific  Gravity  Method.  Determine 
the  specific  gravity  of  each  of  the  materials  in  the 
follo\ving  manner:  Weigh  the  glass  graduate  first 
empt)%  then  half  filled  with  water.  Check  the  increase 
in  weight  with  the  volume.  W'eigh  out  about  the 
same  volume  of  dry  aggregate,  add  and  agitate  if  nec- 
essarv  to  remove  anv  air  bubbles.     Ouicklv  note  the 


exact  rise  of  the  water  level  before  the  material  ab- 
sorbs any  appreciable  amount  of  water. 

The  specific  gravity  of  the  material  equals  the 
weight  of  aggregate  added,  divided  by  the  weight  of 
displaced  water. 

Weigh  the  wooden  measuring  box.  Fill  even  full 
with  aggregate;  shake  to  cause  settlement  and  weigh 
again.  Calculate  the  per  cent  of  voids  by  using  the 
specific  gravity  above  obtained.  If  the  material  is  not 
dry,  its  weight  must  be  corrected  for  the  per  cent  of 
moisture  present.  Determine  the  per  cent  of  moisture 
by  weighing  out  about  50  grams,  then  thoroughly  dry- 
ing in  the  oven  and  reweighing. 

Mix  thoroughly  an  amount  of  dry  sand  and  broken 
stone  in  the  proportions  1  :2,  by  volume  shaken,  suffi- 
cient to  slightly  more  than  fill  the  wooden  measuring 
box.  Fill  the  box  even  full  with  this  mixture,  shake 
slightly  to  cause  settlement,  and  obtain  its  net  weight. 
Calculate  the  per  cent  of  voids  in  the  mixture. 

Tabulate  the  results  of  the  several  determina- 
tions. 

ReferenwH.  Deterniliiiitlou  of  A'oldM.  1.  Concrete — Plain 
and  Reinforced,  by  Taylor  and  Thompson,  pages  160-168.  2.  A 
Treatise  on  Masonry  Construction,  by  Baker,  pages  14.'!-14C. 
101-102,  91-94.  3.  Bulletin  23.  University  of  Illinois  Engineer- 
ing B:xperiment  Station,  by  I.  O.  Baker. 


RESUSCITATION  FROM   ELECTRIC   SHOCK. 

The  first  meeting  of  the  Commission  on  Resusci- 
tation from  Electric  Shock  was  held  in  the  board  room 
of  the  National  Electric  Light  Association,  New  York, 
on  Feb.  22.  This  commission  was  organized  upon  the 
initiative  of  the  National  Electric  Light  Association,  and 
has  for  a  purpose  the  study  of  electric  shock  and  the 
preparation  of  a  set  of  rules  for  first  aicL-in  case  of  elec- 
trical accident.  The  commission  is  composed  of  mem- 
bers of  the  American  Medical  Association,  National 
Electric  Light  Association  and  American  Institute  of 
Electrical  Engineers,  as  follows : 

Nominated  by  the  American  Medical  Association: 
Dr.  W\  B.  Cannon,  professor  of  physiology,  Harvard 
University,  chairman;  Dr.  George  W.  Crile,  professor 
of  surgery.  Western  Reserve  University;  Dr.  Yandell 
Henderson,  professor  of  physiology',  Yale  University; 
Dr.  S.  J.  Meltzer,  Rockefeller  Institute  for  Medical  Re- 
search, New  York;  Mr.  W.  D.  Weaver,  editor  Elec- 
trical World,  secretary.  Nominated  by  National  Elec- 
tric Light  Association:  Dr.  E.  A.  Spitzka,  professor 
of  general  anatomy,  Jefiferson  Medical  College;  Mr. 
W.  C.  L.  Eglin,  electrical  engineer  Philadelphia  Elec- 
tric Company.  Nominated  by  American  Institute  of 
Electrical  Engineers:  Dr.  Elihu  Thomson,  electrician, 
General  Electric  Company;  Dr.  A.  E.  Kennelly.  pro- 
fessor of  electrical  engineering,  Harvard  University. 

At  the  meeting  in  New  York  City  the  medical 
members  of  the  commission  unanimously  advocated 
the  Schaefer,  or  prone,  method  as  the  bestnicans  in 
the  hands  of  laymen  for  maintaining  respiration  in  vic- 
tims of  electric  shock,  and  the  commission  formally 
voted  to  recommend  this  method.  A  chart  is  now- 
being  prepared  which  will  give  details  of  first  aid  in 
cases  of  electric  accidents  and  will  describe  fully  the 
method  of  applying  artificial  respiration.  This  chart 
will  be  issued  under  the  auspices  of  the  National  Elec- 
tric Light  .\ssociation. 
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GRAPHICAL  ANALYSIS  OF  THE  ALTERNAT- 
ING CURRENT  TRANSFORMER. 

BY  A.  L.  MENZIN. 

As  a  more  complex  example  of  the  use  of  polar  dia- 
grams, discussed  in  the  Feb.  17th  issue  of  this  Journal, 
without  any  reference  to  the  wave  theory  of  electrical 
phenomena,  the  alternating  current  transformer  will 
be  considered.  Instead  of  making  all  the  solutions  in 
one  diagram,  as  is  customary,  the  various  steps  will 
be  developed  in  different  diagrams  for  the  sake  of 
clearness. 


P 


"f^ 


TT 


_1_> 


(  \ 


'^^ 


^' 


+r 


Fig.   1.     The   Transformer. 


Fig.  1.  shows  the  transformer  diagramnialically. 
An  impressed  e.m.f.  at  the  terminals  of  the  primary 
P  will  produce  a  current  through  the  primary  coil. 
This  will  set  up  a  magnetic  field ;  a  part  of  the  flux  will 
take  the  path  <^m  and  be  interlinked  with  the  sec- 
ondary S,  and  a  part  will  take  the  shorter  path  <^p. 
The  variation  of  the  flux  along  <^m,  due  to  the  varia- 
tion of  the  primary  current,  will  induce  an  c.m.f.  in 
the  secondary  coil,  and  a  current  will  flow  if  the 
secondary  circuit  is  closed.  This  current  will  also 
produce  magnetic  flux,  a  part  also  taking  the  path  <^m 
and  a  smaller  part  the  path  <^s-  The  flux  threading  the 
core  and  designated  by  ^m  is  therefore  the  resultant 
of  the  fluxes  produced  by  the  magnetomotive  forces 
of  both  primary  and  secondary  coils.  Since  this  flux 
is  interlinked  with  both  circuits  it  is  the  flux  of 
mutual  induction,  while  the  fluxes  </)p  and  c^s'  being 
interlinked  with  one  circuit  only,  constitute  the  self 
induction  of  primary  and  secondary,  respectively. 

The  e.m.f.  induced  by  the  flux  <^m  must  be  the 
same  per  turn;  hence  the  e.m.f's.  induced  in  primary 
and  secondary  coils  must  be  to  each  other  in  the  ratio 
of  their  respective  turns.  The  primary  induced  e.m.f. 
plus  the  "drop"  in  the  prii,;?ry  coil  must  equal  the 
impressed  e.m.f.  at  the  printary  terminals.  The  sec- 
ondary induced  e.m.f.  less  the  drop  in  the  secondary 
coils  must  equal  the  e.m.f.  at  the  secondary  terminals. 

Tn  the  following  discussion,  whenever  the  un- 
(|ualified  terms  current,  e.m.f.,  magnetomotive  force, 
etc.,  are  used,  the  maximum  values  will  be  understood. 

In  Fig.  2  let  the  vector  O  —  <^m  represent  the 
phase  and  maximum  value  of  the  flux  of  mutual  in- 
duction represented  by  <^m  in  Fig.  1.  Then  the  pri- 
mary and  secondary  induced  e.m.f.  are  represented 
by  the  vectors  O  —  Cp  and  O  —  Cg,  their  phase  being 
one-quarter  of  a  period  benind  the  flux  <^m  and  their 
lengths  being  in  proportion  to  the  ratio  of  the  re- 
spective turns  in  primary  and  secondary  coils. 

Let  O— a  represent  the  phase  of  the  resultant 
magnetomotive  force,  which  leads  the  fiux  of  mutual 
induction  by  the  time  value  of  the  angle  aO(^m  be- 
cause of  hysteresis. 


Let  O  —  Is  represent  the  phase  and  magnitude 
of  the  secondary  current  lagging  behind  the  induced 
secondary  e.m.f.  by  the  time  value  of  the  angle  es  OIs. 
Since  magnetomotive  force  must  be  in  phase  with 
the  current  producing  it,  the  secondary  magneto- 
motive force  is  represented  by  O  —  Is  Ns. 


Fig.  2.     Magnetomotive  Forces. 

If  the  magnitude  of  the  primary  magnetomotive 
force  is  known  its  phase  may  be  determined  as  follows : 
With  Is  Ns  as  a  center  and  radius  equal  to  the  pri- 
mary magnetomotive  force,  draw  an  arc  intersecting 
( )  —  a.  From  the  point  of  intersection  F  draw  a  line 
parallel  to  O  —  Is  Ns  and  complete  the  parallelogram. 
The  \ector  O  —  Ip  Np,  then,  represents  the  phase  and 
maximum  value  of  the  primary  magnetomotive  force, 
for  O  —  F  is  the  resultant  of  O  —  Is  Ns  and  O  —  Ip  Np. 

The  graphs  of  the  magnetomotive  forces  and  the 
tlnx  of  mutual  induction  may  now  be  obtained  by 
circumscribing  the  circles  about  the  respective  vectors 
representing  the  magnitudes  and  phases  of  the  maxi- 
nuim  values.  The  instantaneous  relationships  may 
then  be  investigated. 

.\t  the  time  corresponding  to  the  vector  O  —  b, 
the  primary  magnetomotive  force  equals  O  —  b  and 
i-^  I)ositive,  the  secondary  magnetomotive  force  equals 
O  —  c  and  is  negative,  the  resultant  magnetomotive 
force  equals  O  —  d  and  is  positive,  and  the  flu.x  of 
mutual  induction  equals  O  —  e.  At  the  time  corre- 
sponding to  the  vector  O  —  f,  the  primary  magneto- 
motive force  is  equal  and  opposed  to  the  secondary 
magnetomotive  force,  the  resultant  magnetomotive 
force  is  zero,  but  the  flu.x  is  C)  —  g.  .Mthough  no  mag- 
iietomotive  force  is  active,  a  flux  exists  due  to  the 
hysteresis  of  the  transformer. 


Fig.    3.      .Secondary    E.m.f. 

It  is  seen  that,  in  general,  the  primary  magneto- 
motive force  opposes  the  secondary.  This  is  the  key 
to  the  self-regulating  action  of  the  constant  potential 
transformer. 

In  Fig.  3  the  vectors  O  — ■  L  and  O  —  Cs  are  re- 
produced from  Fig.  2.    O  —  Is  Rs  represents  the  phase 
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and  magnitude  of  the  counter  e.ni.f.  of  resistance  of 
the  secondary  coils,  one  half-period  behind  the  sec- 
ondary current.  O  —  Is  Xs  represents  the  phase  and 
magnitude  of  the  e.m.f.  of  self  induction  in  the  sec- 
ondary coils  due  to  the  flux  <^s  in  iMg.  1.  The  phase 
and  magnitude  of  the  resultant  e.ni.f.  of  impedance, 
O  —  Is  Zs,  is  found  by  drawing  the  parallelogram. 

The  e.m.f.  at  the  terminals  of  the  secondary  must 
be  the  resultant  of  the  induced  e.m.f.  and  the  e.m.f. 
due  to  the  impedance  of  the  secondary  coils.  The 
phase  and  magnitude  of  the  e.m.f.  at  the  secondary 
terminals  is  therefore  O  —  E„,  being  the  vector  sum  of 
O  —  Cs  and  O  —  Is  Z,. 

It  is  seen  that  the  e.m.f.  at  the  secondary  ter- 
minals is  less  than  the  e.m.f.  induced  in  the  secondary 
coils,  and  that  this  difference  becomes  less  if  the  in- 
ternal resistance  and  reactance  of  the  secondary  coils 
are  decreased.  It  is  also  seen  that  the  greater  the 
lag  of  the  secondary  current  behind  the  .secondary  in- 
duced e.m.f.,  the  greater  is  the  drn])  in  the  secondary 
coil. 


Fig.  4.     Primary   K.ni.f. 

In  Fig.  4  the  primary  e.ni.f.  is  calculated.  The 
vectors  O  —  Ip  Np  and  O  —  Cp  are  reproduced  from 
Fig.  2.  O  —  Ip  Rp  represents  the  counter  e.m.f.  of  in- 
ternal primary  resistance,  O  —  Ip  Xp  represents  the 
internal  primary  reactance  due  to  the  Hu.x  <t>i,  in  l-'ig.  1. 
O  —  Ip  Zp  is  the  resultant  e.ni.f.  of  internal  primary 
impedance  found  by  combining  the  components 
O  —  Ip  Rp  and  O  —  Ip  Xp.  The  total  counter  e.m.f. 
at  the  terminals  of  the  primary  must  equal  the  vector 
sum  of  the  induced  e.m.f.  and  the  e.m.f.  of  internal  im- 
pedance, and  is  represented  by  O  —  e'p.  .Since  the 
impressed  e.ni.f.  must  be  equal  and  opposed  to  the 
total  counter  e.m.f.,  the  phase  and  ma.ximum  value 
of  the  impressed  e.m.f.  is  represented  by  O  —  Ep,  equal 
to  ()  —  e'p  and  (lis|)laced  from  it  by  a  half-iicriod. 


Primary   and   Secondary    E.m.f.   and   Currents. 


Fig.  5  shows  the  graphs  of  the  primary  and  sec- 
ondary currents,  the  primary  impressed  e.m.f.,  and 
the  e.m.f  at  the  secondary-  terminals  obtained  bv  cir- 
cumscribing circles  about  the  vectorial  diameters  rep- 
resenting the  phases  and  magnitudes  of  the  maximum 
values  reproduced  from  the  preceding  diagrams.     It 


is  seen  that  the  secondary  current  lags  behind  the 
e.m.f.  at  the  secondary  terminals  by  the  time  value 
of  the  angle  Es  O  Is,  and  that  the  primary  current  lags 
behind  the  primary  impressed  e.m.f.  by  the  time  value 
of  the  angle  Fp  O  Ip. 

The  values  of  the  current  and  e.m.f.  at  any  instant 
may  be  determined  by  drawing  the  corresponding  vec- 
tor and  measuring  the  intercepts.  At  the  time  cor- 
res])onding  to  the  vector  O  —  a.  the  primary  e.m.f. 
equals  O  —  a,  the  primary  current  equals  O  —  p,  the 
scondary  e.m.f.  equals  O  —  c,  and  the  secondary  cur- 
rent equals  O  —  d. 

I'ig.  5  also  shows  why  there  is  a  loss  of  capacity 
when  the  current  and  e.m.f.  is  not  in  phase.  If  the 
one  lags  behind  the  other,  as  in  Fig.  5,  the  maximum 
\alue  of  the  one  does  not  occur  at  the  same  time  as 
the  maximum  value  of  the  other,  hence  the  power  out- 
put will  be  less  for  the  same  maximum  (or  effective) 
e.m.f.  and  current,  since  the  summation  of  all  instan- 
taneous products  e  i  d  t,  which  equals  the  ]>ower,  is  a 
maximum  when  the  current  and  e.m.f.  are  in  ])hasc, 
that  is  when  the  power  factor  ecjuals  unity. 

Many  other  peculiarities  of  transformer  action 
may  be  seen  by  collecting  certain  of  the  vectorial 
diameters  and  circumscribing  the  corresponding 
graphs. 


WIRELESS  TELEGRAPHY  OVER  DESERT. 

Dr.  11.  F.  C  oli'man  of  I'alni  .Springs,  Cal.,  is  secur- 
ing estimates  on  the  cost  of  installing  a  series  of  wire- 
less telegra])h  stations  that  are  to  cover  the  upper 
reaches  of  the  Conchilla  desert.  The  plan  is  to  estab- 
lish at  least  five  stations.  One  is  to  be  located  at  Ban- 
ning, in  .San  Gregorio  Pass.  The  seco.^d  will  be  at 
Seven  Palms  on  the  north  side  of  the  desert.  The  third 
will  be  at  the  Palm  Springs  agua  caliente.  The  fourth 
relay  will  be  at  Indian  Wells  to  the  south,  while  the 
fifth  will  be  erected  at  Indio. 


ENGINEERS'  LICENSES  AT  LOS  ANGELES. 

.Ma\(>r  .Alexander  of  Fos  .Angeles  has  signed  the 
t)r(linance  making  a  new  percentage  classifications  of 
stationary  engineer's  licenses.  Those  of  the  first  class 
may  operate  boilers  of  any  power;  those  of  the  second 
class  are  limited  to  500  horsepower,  and  those  of  the 
third  class  any  of  100  horsepower  or  less.  The  measure 
had  the  opposition  of  some  of  the  unions,  but  was  sup- 
ported by  the  National  Association  of  Stationary  En- 
gineers. 


POLES  SHIPPED  AS  LUMBER. 

Rates  on  poles  and  piling  from  Oregon  points  to 
California  cities  over  the  Southern  Pacific  have  been 
declared  unreasonable  by  the  Interstate  Commerce 
Commission  to  the  extent  that  the  rates  ex- 
ceed lumber  rates  between  the  same  points.  In  a 
case  decided  this  week,  the  California  Pole  &  Piling 
Company  of  San  Francisco  was  the  principal  complain- 
ant. The  road  charged  a  rate  of  $6  per  ton  form  Ore- 
gon points  to  San  Francisco.  The  commission  decided 
that  the  lumber  rate  of  $5  should  have  been  charged 
and  awarded  reparation  of  $1376,27,  with  interest,  to 
the  San  Francisco  firm, 
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TURBINE  LOSSES  AND  THEIR  STUDY.' 

BY   Rt-lBKIiT    SIBLEY. 

In  a  former  lecture  we  found  thai  there  are 
four  losses  in  the  operation  of  the  steam  turbine; 
1.  Friction  loss  in  the  nozzle  or  other  stationary  guid- 
ing device.  2.  Inefficient  angles  formed  by  blades  of 
the  stationary  and  rotating  parts.  3.  Friction  loss  due 
to  the  flow  of  steam  through  the  rotating  parts. 
4.  Mechanical  losses  such  as  friction  in  journals  and 
bearings,  windage  and  the  like. 

Now  let  us  see  how  these  different  quantities  may 
be  computed  and  to  what  extent  they  may  be  ob- 
viated in  the  design  and  operation  of  the  turbine.  We 
saw  in  the  first  lecture  on  the  steam  turbine  that  the 
velocity  of  the  steam  emerging  from  the  nozzle  is  com- 
puted by  the  formula  v  =  223.84  V  H.  — TT^,  in  wiiich 
V  is  the  velocity  in  feet  per  second,  and  Hi  and  IF  the 
respective  total  heats  of  the  steam  before  entering  and 
after  leaving  the  nozzle.  It  is  found  in  practice  that 
about  10  per  cent  of  the  energy,  (Hi — H:),  is  lost  in 
friction  as  the  steam  passes  over  the  stationary  por- 
tion, consequently  all  of  the  original  energy  is  not 
available  for  producing  the  velocity  of  the  emerging 
steam. 

Let  us  suppose  that  m  parts  of  unit  energy  are  lost 
in  this  friction,  then  (1  —  m )  parts  arc  left  for  the  pro- 
duction of  kinetic  energy  and  since  there  are  (IF  —  H^) 
units  of  heat  in  all,  we  have  (1  —  m)  (H.— IF)  units 
for  the  total  production  of  velocity  in  the  steam 
nozzle.  Hence  to  speak  more  correctly,  v  =  223.84 
y  (1  —  rn)  (Ht  —  H=).  If  this  quantity  m  has  a  value 
of  0.1,  we  find  at  once  by  substituting  in  this  equation 
that  the  velocity  becomes  v  =  223.84  V  .9  (Hi  —  H^ 
.-.  v  =  212.42  V  Hi  —  H=.  This,  then,  gives  a  more 
accurate  formula  for  computation  in  the  steam  turlnne 
and  constitutes  the  method  of  computing  velocities 
when  the  friction  loss  in  the  nozzle  is  definitely  known. 
A  most  useful  diagram  for  handling  computations 
of  turbine  design,  and  for  determining  the  quality  of 
the  steam  in  the  various  states  of  expansion  in  the 
steam  turbine  is  that  shown  in  Fig.  1.  Such  a  diagram 
is  known  as  the  RIollier  chart  and  is  worked  out  on  an 
elaborate  scale  in  the  tables  and  diagrams  of  Marks 
and  Davis.  Let  us  for  a  moment  examine  the  extreme 
usefulness  of  this  chart.  We  have  already  found  defi- 
nite formulas  for  computing  the  velocity  of  steam  in 
the  nozzle  of  the  steam  turbine.  In  the  diagram  shown 
in  Fig.  1,  entropy  of  steam  is  plotted  as  horizontal 
lines  and  the  total  heat  of  the  steam  as  vertical  lines, 
while  on  the  diagram  itself  are  seen  lines  extending 
upwardly  to  the  right  which  are  those  of  equal  pres- 
sure, while  those  slanting  downward  to  the  right  are 
those  of  equal  steam  quality. 

Let  us  suppose  that  we  have  steam  in  a  turbine 
operating  under  180  lb.  absolute  pressure  and  that  it 
exhausts  into  the  condenser  at  0.75  lb.  absolute.  As- 
suming that  the  steam  is  superheated  100  degrees  F.. 
let  us  see  if  we  can  determine  the  condition  of  the  steam 
when  it  enters  the  condenser.  The  point  A  on  the 
diagram  will  be  seen  to  represent  steam  at  180  de- 
grees pressure  and  100  degrees  superheat.  Looking 
vertically  downward  to  the  point  D  we  come  to  the 

'This  article  comprises  tlie  Twenty-Secnml  Lecture  of  n 
series  appearing  in  these  columns  entitled  "Primer  of  Applied 
Thermodynamics." 


line  representing  0.75  lb.  absolute.  We  read  at  once 
that  the  steam  has  a  quality  of  79.8  per  cent.  We  also 
see  that  the  total  heat  of  superheated  steam  at  A  is 
1255  B.t.u.,  while  that  at  D  is  892  B.t.u.  Hence  the 
heat  drop  is  363  B.t.u. 

We  come  now  to  the  most  iniptjrtant  (|uestion  of 
design  in  the  steam  turbine,  which  is  a  study  of  the 
proper  relationship  of  angles  of  the  entering  steam 
with  the  moving  vanes  and  that  of  the  emerging  steam 
with  the  moving  vanes. 
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Fig-.   1.      The  Mollier  Chart  or  Heat-Entropy  Uiagram. 

Let  US  consider  an  analogy  for  a  moment,  A 
"hold-up"  fires  at  the  engineer  of  an  express  train  a 
bullet  which  travels  at  the  rate  of  60  miles  an  hour. 
The  express  train  is  also  traveling  at  the  rate  of  60 
miles  an  hour  and  is  moving  directly  away  from  the 
rifle  muzzle.  The  bullet  is  unable  to  overtake  the  engi- 
neer, consequently  he  is  unharmed.  If  now  the  "hold- 
up" 'is  traveling  on  the  rear  of  the  train  and  fires  his 
shot,  with  an  accurate  aim,  his  shot  is  fatal  to  the 
engineer.  The  lesson  to  be  learned  from  this  example 
is  the  extreme  care  necessary  in  computation  involv- 
ing relative  and  absolute  velocities.  We  may  not  all 
have  our  lives  saved  by  improper  velocity  calcula- 
tions of  a  "hold-up,"  but  we  shall  see  that  it  has  a  most 
important  bearing  in  steam  turbine  design. 
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In  Fig.  2  the  steam  nozzle  A  is  emitting  steam  at 
the  higli  velocity  v  against  the  bucket  E,  which  is 
moving  to  the  left  at  the  rate  of  u  ft.  per  second.  The 
entering  steam,  which  has  a  velocity'  v  ft.  per  second, 
makes  an  angle  a  (shown  as  20  degrees  in  Fig.  3)  with 
the  direction  in  whicii  the  bucket  E  is  moving,  conse- 
quently the  velocity  v  may  decompose  itself  in  two 
velocities  when  moving  with  the  vane  E  in  an  amount 
equal  to  the  velocity  of  the  vane  E,  which  is  u  ft.  per 
second,  the  other  moving  relatively  along  the  surface 
of  the  vane  E  with  an  amount  equal  to  \'  ft.  per  second. 


Fig.   2.     The   Steam   Turbine   Nozzle. 

In  the  study  of  elementary  mechanics  we  find  that 
this  velocity  v  and  its  components  u  and  V  are  related 
in  a  very  simple  and  definite  manner.  Thus,  looking 
at  Fig.  3,  let  us  draw  to  scale  the  velocity  v,  so  that 
it  makes  the  angle  a  with  the  moving  vane  or  bucket  E. 
The  velocity  u  is  laid  off  as  shown  in  the  direction  in 
which  the  bucket  E  is  moving.  If  now  we  complete 
the  i)arallel()gram  IjCD.A  as  shown,  the  line  AD  repre- 
sents in  magnitude  and  direction  the  relative  velocity 
\  .  In  a  word,  if  we  were  traveling  on  the  vane  or  mov- 
ing bucket  E,  the  steam  would  appear  to  us  as  mov- 
ing along  the  surface  of  the  bucket  in  direction  AD  and 
equal  to  V  ft.  per  second.  Considering  ourselves  still 
traveling  with  the  bucket  E,  the  steam  is  forced  to 
ct)nstantly  change  its  direction  of  motion  because  of 
the  curved  surface  of  E,  consequently  it  finally  emerges 
from  the  \ane  at  H.  moving  with  a  velocity  with  re- 
spect to  the  moving  vane  E  of  W  ft.  per  second.  It 
is  evident  that  if  nothing  has  happened  to  decrease 
tile  velocity  of  the  steam  as  it  moves  along  this  vane, 
W  will  be  equal  in  magnitude  to  V. 

Assuming  ourselves  now,  not  as  riding  with  the 
bucket  E.  but  as  looking  at  its  movements  as  we  stand 
nearby,  let  us  see  if  we  can  find  the  absolute  velocity 
of  the  emerging  steam.  Applying  the  rule  just  for- 
mulated from  elementary  mechanics,  we  see  that  the 
velocity  of  the  emerging  steam  is  made  up  of  two 
components — that  moving  in  the  direction  of  the  mov- 
ing bucket  E,  which  is  u  ft.  per  second,  and  that  mov- 
ing along  the  vane  which  is  in  magnitude  W  ft.  per 
second.  Hence  the  diagonal  HG  of  the  parallelogram 
FTKGL  represents  the  final  absolute  velocity  in  mag- 
nitude and  direction  and  is  as  shown  \v  ft.  per  second. 
Years  ago.  Sir  Isaac  Newton  announced  to  the  world 
certam   laws  of  motion   which   have  become   classics 


and  which  are  regarded  as  the  basis  of  the  mathematics 
of  engineering.  One  of  these  laws  states  "that  to  every 
action  there  is  an  equal  and  opposite  reaction,"  and 
also  "that  a  body  in  motion  will  continue  in  motion  and 
a  body  at  rest  will  continue  at  rest  unless  acted  upon 
by  some  external  force."  Let  us  now  apply  these  two 
simple  laws  and  deduce  at  once  the  energv'  and  power 
relationship  in  the  turbine. 

Looking  again  at  Fig.  3,  we  see  that  the  steam 
enters  the  moving  bucket  with  a  velocity  of  v  ft.  per 
second.  This  velocity  makes  an  angle  a  with  the  mov- 
ing vanes.  The  steam  finally  emerges  from  the  mov- 
ing vane,  possessing  a  velocity  of  w  ft.  per  second 
and  making  an  angle  b  with  the  moving  vane.  Some- 
thing then  has  happened  to  the  moving  steam  in  its 
j(turney   through   the   rotating   blades.     In   a   word,   a 


Fig.   3.     The   Velocit.v   Components   in   Moving   Blades. 

force  has  been  acting  and  this  force  is  as  stated  by 
Newton,  in  projiortion  to  the  rate  of  change  in  this 
velocity.  Since  the  component  of  force  which  goes 
toward  useful  work  is  in  the  direction  of  the  moving 
bucket  E,  let  us  then  find  the  rate  of  cliange  this 
velocity  has  encountered  in  the  direction  of  the  moving 
bucket  E.  The  steam  entered  with  the  velocity  v  mak- 
ing as  we  have  seen  an  angle  a  with  the  moving  \'ane, 
consequently  (v  cos  a)  is  the  component  velocity  of  the 
entering  steam  in  the  direction  of  the  moving  vane. 
Since  the  steam  leaves  the  moving  vane  with  the  ve- 
locity w  ft.  per  second  making  the  angle  b  with  the 
moving  vane  E,  the  component  of  velocity  of 
emerging  steam  in  the  direction  of  the  moving  vane  E 
is  fwcosb).  Hence,  if  we  subtract  these  two  quanti- 
ties we  have  the  net  change  in  velocity  occurring  every 
second  in  the  direction  of  the  moving  vane.  The  force, 
then  transmitted  by  the  steam  to  the  mo\  ing  vane  E.  is 
proportional  to  Cv  cos  a  +  w  cos  b).  Mathematically 
expressed  this  is  F  =  k  fv  cos  a  +  vv  cos  b).  in  whicli 
k  is  constant  and  in  engineering  practice  this  constant 

1 

is  the  vahie  of  - — .  where  g  is  usually  taken  as  32.2. 

Hence,  the  force  acting  per  pound  of  steam  is 

V  cos  a  -f-  w  cos  h 

F=  ( ). 

g 

Since  work  is  a  product  of  a  force  times  the  dis- 
tance through  which  this  force  acts,  and  since  the  dis- 
tance is  evidently  u  ft.  per  sec,  therefore,  the  useful 
energy  per  pound  of  steam  is 

( V  cos  a  -f  w  cos  b)  u 
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The  total  amount  of  energy  supplied  ^  r  ;_  :i' 
steam  is,  as  we  have  found  (Hi  —  H=)  heat  units  or 
778  (Hi  —  H:)  ft.  lb.  Consequently  the  efficient-  E 
from  steam  to  buckets  is 

u  (▼  CCS  a  +  w  cos  b) 


778  X  32.2  (H,  —  H.) 


or 


u  ( T  cos  a  —  w  cos  b  i 


E  =  - 


25051.6  (H,--H.> 

Let  us,  however,  consider  for  a  moment  the  effi- 
ciency of  the  steam  due  to  the  angular  arrangement  of 
the  blades.  In  other  words,  let  us  not  use  in  the  de- 
nominator, as  taken  above,  the  energy-  of  the  steam 
before  it  passes  through  the  nozzles,  but  rather  after 
it  has  passed  through  and  is  just  on  the  point  of  beat- 
ing against  the  mo^^^g  blades.  We  have  seen  that  the 
velocity  of  the  steam  emerging  from  the  nozzles  is 
V  ft.  per  second,  hence  the  energ}"  possessed  by  this 
emerging  steam  i-    fr,  .tn  elementan.-  mechanics,  found 


tobt: 


Consequently,  the  efficiency  of  the  mo\ing 


blades  with  respect  to  the  energ\-  emerging  from  the 
steam  nozzle  is 

u  (COS  a  +  w  cos  b) 


E  = 


2u  (V  cos  a  ^  w  cos  b  i 


.-..  E: 


Let  us  now  see  under  what  conditions  this  effi- 
ciency may  be  made  a  maximum :  in  other  words,  un- 
der what  angular  velocity  arrangement  of  the  rotating 
parts  may  we  get  the  most  energv-  from  the  steam. 
Looking  at  the  equation  just  arrived  at,  we  see  at  a 
glance  that  the  expression  (v  cos  a)  becomes  the  larg- 
est possible  when  a  is  zero,  for  at  this  point  the  (cos  a"* 
is  unity.  This  means  for  ideal  conditions,  the  nozzle 
should  deliver  all  steam  in  the  exact  direction  in  which 
the  buckets  are  moving,  which  is  impracticable,  but  in 
careful  design  the  angle  a  is  made  as  small  as  possible. 

.\gain  the  expression  (w  cos  h)  becomes  the  low- 
est when  it  is  equal  to  u,  for  at  this  point  the  steam 
would  drop  lifeless  from  the  moving  blade.  This  also 
is  impracticable,  but  it  indicates  the  end  toward  which 
proper  design  leads.  L"nder  the  angular  conditions 
above  mentioned  our  expression  for  efficiency  is 

2x1  (v  —  u) 


or 


It  is  now  interesting  to  see  what  the  speed  of  the 
moving  vane  should  be  with  respect  to  the  entering  ve- 
locity of  steam,  in  order  to  utilize  the  maximum  energy." 
of  the  steam.  In  elementan.-  calculus  we  find  that  by 
putting  the  first  derivative  of  e  with  respect  to  u  equal 
to  zero  and  solving  for  u  we  shall  arrive  at  this  ideal 
toward  which  we  should  work.  Performing  this  opera- 
tion we  have 


Putting 


we  have 


de 

du 

3 

de 

— =o, 

do 

•2u). 

T  —  '2u^0,  c^  u  =:  — . 

o 

Consequently  we  deduce  this  most  important  law, 
that  to  absorb  all  of  the  energy  from  the  entering 
steam  the  mo\Tng  blade  should  rotate  with  a  speed 
equal  to  exactly  one-half  that  of  the  entering  velocity  of 
the  steam. 

Let  us  now  consider  for  a  moment  the  third  loss 
met  with  in  the  operation  of  the  steam  turbine.  This 
loss  is,  as  we  have  seen,  due  to  friction  caused  by  the 
steam  rushing  over  the  moving  blades  and  in  practice 
is  found  to  be  from  5  to  20  per  cent.  We  stated  above 
that  if  there  were  no  loss,  the  relative  exit  velocity  W 
should  be  equal  to  the  relative  entrance  velocity  V,  but 
since  there  is  a  loss  and  this  loss  is  at  an  average  of 
about  10  per  cent  we  assume  in  design  that  W  ^  .9V. 
By  taking  advantage  of  all  the  angular  relations  now 
deduced,  and  having  given  the  boiler  and  exhaust  con- 
ditions of  the  steam,  we  can  proceed  with  the  computa- 
tion of  the  velocity-  relations  in  the  turbine. 

The  fourth  consideration  being  that  of  losses  due 
to  mechanical  friction  cannot  be  computed  completely 
by  theoretical  means.  The  only  way  to  accurately"  de- 
termine the  loss  due  to  the  heat  in  the  bearings  and 
journals,  and  loss  due  to  windage  and  other  minor 
quantities  is  by  careful  tests  performed  after  the  tur- 
bine is  completely  designed. 

Thermotwisters. 

1.  Steam  is  delivered  to  a  turbine  at  180  lb.  abs.  -with 
IW  F.  superheat  The  condenser  operates  at  0.5  lb.  abs. 
What  is  the  energy  possessed  by  each  lb.  of  steam  leaving  the 
turbine  nozzle,  assuming  10^  loss  in  nozzle  due  to  friction? 

2.  The  nozzle  makes  an  angle  of  20"  with  the  moving 
blades  in  the  above  turbine  and  the  steam  leaves  at  an  angle 
of  30^.  Assuming  five  stages  of  expansion  and  that  the  blades 
move  with  a  velocity  of  500  ft  per  sec.,  what  is  the  steam  to 
bucket  efficiency? 

3.  What  should  pressure  gauges  read,  if  inserted  at  each 
one  of  the  above  stages  of  expansion? 


THE  EFFECT  OF  GRAVITY. 
The  effect  of  the  mountains,  continents,  and 
oceans  upon  the  earth's  attraction  or  gravity  is  the 
subject  of  an  interesting  report,  now  in  press,  of  an 
investigation  by  the  Coast  and  Geodetic  Sur\-ey  of  the 
Department  of  Commerce  and  Labor.  It  has  been 
proved,  as  a  result  of  investigations  by  the  5ur\-ey 
of  the  deflections  of  the  vertical  and  by  similar  investi- 
gations in  other  countries,  that  a  condition  of  approx- 
imate equilibrium  exists  in  the  earth's  crust  as  well 
as  in  its  interior.  By  the  earth's  crust  is  meant  the 
first  hundred  miles,  more  or  less.  The  continents  and 
mountain  masses  are  not  held  up  by  the  rigidity  of 
the  earth's  crtist.  nor  are  the  oceans  thus  maintained. 
But  the  land  areas  are  floated  by  a  defect  of  matter 
beneath  them,  and  the  ocean  bottoms  are  depressed 
and  held  in  place  b}"  an  excess  of  matter  beneath  the 
ocean  areas. 
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The  successfiil  campaign  for  frost  prevention  has 

passed   throui,'-h   an    interesting   history.     As   early   as 

Electric  Energy       ^^^^'^'  Professor  Alexander  McAdie, 

for  Frost  '^*^^^  °^  "^'^^  ^"  ^'  ^'^'^^t'l^""  Bmcau 

D  ,.■  at  San  I-'rancisco  became  interested 

rrevention  •     ,,  ,  ,  i  .    i  ,         , 

in  the  problem  and  to  him  is  largely 

due  the  present  remarkably  high  development  in  our 
knowledge  along  frost  protective  lines. 

First  came  the  coal  bucket,  which  was  lighted  upon 
notification  of  the  approach  of  frost  by  the  U.  S. 
Weather  Bureau.  Then  the  wet  smudge  of  straw  and 
manure  was  advocated  to  form  a  cloud  or  reflecting 
medium  above  the  orchard  in  order  to  return  back  to 
earth  the  radiating  heat  rays,  and  thus  conserve  the 
heat  in  the  air  and  soil  immediately  surrounding  the 
orchard  trees.  Flooding  with  water  followed  with 
.some  success  in  protection  from  frost  among  the  orange 
groves  of  Louisiana,  but  it  had  a  detrimental  effect  in 
I)ushing  forth  the  young  shoots  too  early  in  the  spring, 
b'inally  came,  however,  two  more  generally  useful 
methods — the  anti frost  cover,  an  invention  of  Professor 
Alexander  McAdie,  and  the  oil  heater.  The  former  is 
a  prepared  paper,  light  in  weight,  and  is  easily  thrown 
over  the  tree,  thereby  conserving  its  natural  heat.  Tiie 
latter  method,  the  oil  jieatcr,  seems  especially  appli- 
cable to  large  trees.  These  oil-burning  heaters  are  now 
in  widespread  use  and  have  been  successfully  employed 
in  raising  the  temperature  5  degrees,  or  even  more  at 
critical  times,  thus  demonstrating  their  worth  beyond 
question. 

During  the  latter  part  of  December  of  the  year 
just  closed.  Southern  California  experienced  a  siege  of 
cold  weather.  The  period  over  which  it  lasted  was 
record-breaking  in  many  respects,  yet  those  orchards 
which  are  being  reared  under  careful  atid  scientific 
management  sufl^ered  but  little.  On  another  page,  is 
told  how  the  valuable  crop  of  a  lemon  orchard  of  225 
acres  near  Santa  Barbara  was  coinpletely  saved  during 
this  trying  period  for  $15.75  per  acre. 

The  data  that  have  been  collected  show  that  the 
heat  quantity  necessary  for  protecting  the  tree  and  its 
crop  is  well  within  the  financial  possibility  of  electrical 
application,  i)rovided  proper  means  can  be  devised  to 
economically  install  the  necessary  apparatus.  Seldom 
can  we  find  an  electrical  load  more  ideally  suited  to  the 
power  plant  than  between  the  hours  of  one  to  seven 
o'clock  in  the  morning.  Indeed,  the  utilization  of  the 
"grave-yard"  shift  has  long  been  the  goal  toward  which 
the  progressive  power  plant  manager  has  turned  his 
efforts. 

Many  different  methods  of  electrical  protection 
from  frosts  are  being  thought  of  and  to  a  certain  extent, 
experimented  upon.  The  oil  heater,  though  unques- 
tioned now  as  to  its  accomplishing  a  successful  pro- 
tection, is  a  nuisance  in  the  soot  and  foul  gases  formed. 
It  would  seem,  then,  that  an  electric  process  would  be 
superior  to  any  of  our  present  methods,  in  ease  of 
manipulation,  in  cleanliness,  and  possibly  in  range  of 
control  at  critical  times. 

One  orange  grower  during  the  frost  of  last  Christ- 
mas spent  $4700  for  fuel  oil.  Here  then  is  a  great  field 
of  application  for  small  electric  heaters,  or  even  small 
evaporating  pans  heated  electrically  and  carefully 
placed  so  as  to  get  a  maximum  heat  application  at  the 
particular  cold  spot  in  the  ranch.  Indeed,  it  is  reason- 
able to  think  that  a  movement  of  air — the  greatest  frost 
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preventative  known — can  be  accomplished  by  elec- 
trically heating  certain  strata  of  the  dead  or  cold  air 
at  proper  points,  thereby  creating  a  chimney  effect. 

The  whole  field  is  new,  and  yet  electrical  applica- 
tion of  heat  in  every  respect  would  be  so  complete,  so 
effective,  so  lucrative  to  the  power  plant  owner,  that 
it  would  seem  of  sufficient  importance  for  an  immedi- 
ate systematic  and  detailed  investigation. 

The  layman,  and  quite  frequently  some  of  us  who 
|)rofcss  to  know  more  or  less  about  the  electrical  in- 
Economyin  dustry,    frequently    operate    lamps 

Household  """^  ""'^  ^^  improper  voltages,  but 

J  also   over   a   period    exceeding   the 

"  useful  or  economic  life  of  the  lamp. 

Some  years  have  passed  since  it  was  estaldishcd 
that  a  slight  increase  in  voltage  causes  the  lamp  tn 
burn  many  times  its  natural  brightness,  though  to  its 
detriment,  and,  again,  a  slight  reduction  in  the  voltage 
causes  it  to  be  unduly  lessened  in  light-giving  (jualities. 
The  subject,  then,  of  installing  lamps  of  proper  volt- 
age has  been  pretty  thomughly  covered,  and  cases, 
where  improperly  installed  lamps  are  being  used,  are 
comi)aratively  few. 

The  burning  of  lamps  far  beyond  their  useful 
period  is,  however,  still  the  ruling  sin  in  household 
economy.  As  long  as  a  ray  of  light  is  given  out,  the 
lamp  is  held  to  its  inefficient  service,  even  though  the 
consumer  is  unwittingly  i)aying  many  times  the  price 
per  actual  candle  power  delivered  that  would  be  neces- 
sary in  case  a  new  lamp  were  installed. 

Let  us  for  the  moment  look  briefly  into  the  theory 
(if  the  economic  use  of  the  lamp.  It  is  admitted  at  the 
start  that  the  more  watts  used,  the  more  the  cost  of 
energy  becomes.  On  the  other  hand,  if  a  lamp  costs 
a  certain  amount  of  money,  say  70c,  and  if  it  is  burned 
1000  hours,  the  cost  per  hour  is  one-half  that  of  a  lamp 
burning  but  500  hours,  consequently  we  see  that  the 
longer  a  lamp  is  burned  the  smaller  the  lamp  cost  per 
hour.  On  the  other  hand,  the  longer  the  lamp  is 
burned,  the  greater  is  the  cost  of  energy.  These  two 
costs  constitute  the  total  cost  of  lamp  service. 

If  now,  we  can  find  the  place  at  which  the  sum 
of  these  two  factors — the  one  continually  diminishing, 
the  other  continually  increasing — becomes  a  minimum. 
we  have  at  once  the  proper  time  at  which  to  discard 
the  old  lamp  for  the  new.  On  another  page  in  this 
issue  will  be  found  the  results  of  an  investigation  in 
lamp  economy.  There  will  be  found  a  graphical  repre- 
sentation of  the  two  curves  above  alluded  to  and,  also, 
a  third  curve,  entitled  total  cost  of  watts  per  candle. 
The  point  at  which  this  curve  approaches  nearest  to  the 
horizontal  line  is  evidently  the  smallest  cost  in  watts 
per  candle,  hence  the  point  of  greatest  economv. 

The  inefficient  use  of  the  lamp  in  the  household  is 
comparable  to  the  wasteful  use  of  water.  The  modern 
high  class  system  of  irrigating  canals  is  designed  ti 
deliver  practically  all  the  water  to  the  orchard.  The 
inefficiency  of  the  domestic  irrigator  has  led  to  a  wa>te 
of  nearly  SO  per  cent  of  this  water.  In  the  modern 
domestic  supply  of  electric  power,  the  power  company 
delivers  its  energy  in  a  manner  that  obviates  every  pos- 
sible loss.  The  consumer,  ignorant  or  heedless  of  eco- 
nomic lamp  efficiency,  wastes  fully  50  per  cent  of  the 
energy  for  which  he  monthly  pays.  The  broadcast  agi- 
tation on  the  part  of  the  lamp  companies  to  educate 


the  public  in  the  economic  use  of  lamps  is  highly  com- 
mendable, and  is  resulting  in  thousands  of  happier, 
brightier,  and  yet  more  economically  lighted  American 
homes. 


The  net-work  of  interurban  railways  in  Southern 
California  is  largely  responsible  for  the  unprecedented 
Oakland  growth  in  that  section  of  our  coun- 

and  Antioch  ^7'     '^^'^  ,  ^"'^"f    ^'"P'''^'  '"    ^"^ 

D    -i  about  Spokane,  has  built  up  a  sys- 

tem ol  interurban  railways,  during 
recent  years,  which  has  brought  to  the  world  a  second 
demonstration  of  the  prosperity  and  development  that 
follows  the  trail  of  the  interurban. 

The  severe  topograjjliy  surrounding  the  bay  cities 
of  California  has  almost  made  it  prohi1)itive  in  the 
past  to  make  electric  connection  with  the  great  valleys 
of  the  interior.  Scarcely  a  day  passes,  however,  that 
we  do  not  read  of  some  great  reclamation  project  being- 
put  forth  by  ])rivate  enterprise  to  reclaim  the  rich  tule 
lands  of  the  Sacramento  and  San  Joaquin  valleys. 

The  l)ay  cities,  comprising  a  population  of  three- 
(|uarters  of  a  million  inhal)itants,  portray  in  this  fact 
alone,  the  necessity  of  having  produce  markets  within 
easy  and  rapid  reach.  Not  only,  then,  is  the  question 
of  passenger  traffic  one  to  be  considered  in  a  pliable 
interurban  system,  but  the  enormous  movement  of 
fruit  and  produce  from  the  interior  valleys  is  a  proljlem 
which  must  be  solved  by  modern  electrical  tractive 
cijuipment. 

It  is  not  surprising,  then,  tiiat  the  ])ast  few  months 
have  seen  ample  capital  subscribed  to  push  inunediate- 
ly  to  com])letion  an  electrical  link  between  Oakland 
and  the  city  of  Sacramento,  the  heart  of  the  valley  of 
the  same  name.  It  is  said  that  the  Czar  of  Russia,  in 
giving  his  expert  opinion  to  a  group  of  engineers  as  to 
the  [)roper  method  of  connecting  two  of  his  important 
cities,  drew  a  straight  line  between  them  and  ordered 
it  built  accordingly,  irrespective  of  intervening  can- 
vijus  and  mountain  summits.  The  Coast  Range  skirt- 
ing the  suburbs  of  Oakland  and  Berkeley  has  hitherto 
been  a  barrier  unsurmountable  so  far  as  a  direct  traffic 
link  with  the  interior  Contra  Costa  drainage  is  con- 
cerned. But  now  comes  the  Oakland  &  Antioch  Rail- 
road with  its  deep  cuts,  long  tunnel,  and  heavy  fills,  and 
accomplishes  with  a  substantial  construction  worthy 
that  of  a  transcontinental  railroad  the  piercing  of  this 
range  and  the  interlinking  of  the  interior  subsidiary 
\alleys  hitherto  long  isolated  from  the  nearby  cities. 

The  combination  car,  55  ft.  in  length,  with  four 
motors,  each  of  75  h.p.,  operated  by  two  multiple  con- 
trol attachments,  adds  its  word  in  speaking  for  the  sul)- 
stantial  construction  and  equipment  being  used. 

The  electric  interurban  has  been  known  to  enter 
a  district  where  there  dwelt  but  the  sage  brush  and 
jack  rabbit,  and  to  leave  in  its  trail  in  scarcely  a  year, 
a  row  of  promising  and  prosperous  hamlets.  The  three 
farmers  sitting  on  the  rail  fence  observing  an  electric 
train  pass  for  the  first  time,  are  said  to  have  consecu- 
tively exclaimed,  "Thar  she  comes.  Thar  she  goes. 
\\'har?"  Indeed,  development  follows  the  electric  in- 
terurban so  rapidly  it  is  difficult  to  tell  from  "whar" 
it  comes,  and  "whar"  it  goes.  The  thousands  of  pros- 
perous communities  throughout  the  West  bear  witness 
to  the  early  growth  and  encouragement  received  from 
the  busy  traffic-giving  electric  interurlian. 
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PERSONALS. 

J.  A.  Herr  of  the  sales  corps  of  the  Sprague  Electric 
\\  orks,  is  visiting  the  Pacific  Northwest. 

F.  S.  Pratt,  vice-president  of  the  Stone-Webster  Man- 
agement Association  of  Boston,  was  at  Seattle  last  week. 

C.  J.  Rhodin,  hydraulic  engineer  with  J.  G.  White  &  Co., 
is  in  Northern  California  on  an  engineering  investigation. 

John  M.  Klein,  manager  (of  Mathias  Klein  &  Sons, 
Chicago,  111.,  is  making  his  annual  trip  to  the  Pacific  Coast. 

F.  B.  Gleason,  manager  of  the  Western  Electric  Company's 
branch,  has  returned  to  San  Francisco  after  visiting  Seattle. 

J.  W.  Wliite  of  tue  sales  department  of  the  Fort  Wayne 
Electric  Works,  has  returned  to  San  FYancisco  from  Los 
Afigeles. 

H.  C.  Goldrick,  Pacific  Coast  manager  for  the  Kellogg 
Telephone  &  Supply  Company,  spent  the  past  week  at  Los 
Angeles. 

R.  S.  Buck,  of  the  firm  of  Sanderson  &  Porter,  is  making 
a  tour  of  the  San  Joaquin  Valley  looking  over  the  electrical 
engineering  situation. 

A.  H.  Babcock,  chief  engineer  of  the  Southern  Pacific 
Company's  electric  lines,  has  returned  from  an  important 
business  trip  to  New  York. 

Thomas  Mirk,  of  the  firm  of  Hunt,  Mirk  &  Co.,  spent  the 
past  week  at  Los  Angeles,  and  other  Southern  California 
cities,  on   engineering   ovisiness. 

Bertram  M.  IX)wns  has  resigned  as  vice-president  and 
director  of  the  Brookfield  Glass  Company,  of  New  York,  after 
L'Ci  years'   service   with  the  company. 

A.  J.  Bowie,  Jr.  has  resigned  as  engineer  in  charge  of  the 
ilt'sign  of  the  San  Francisco  high  pressure  fire  system  to  look 
after  his  private  engineering  interests. 

C.  B.  Hurley,  a  contractor  of  Tacoma,  who  was  for  some 
years  at  the  head  of  a  gas  company  in  that  city,  has  been 
visiting  San  Francisco  during  the  past  week. 

Dr.  Thomas  Addison,  Pacific  Coast  manager  of  the  Gen- 
eral Electric  Company,  is  making  an  extended  tour  of  the 
Hawaiian   Islands,  accompanied  by   Mrs.  Addison. 

H.  G.  McMillan,  who  is  connected  with  the  rock  drill 
department  of  the  Fort  Wayne  Electric  Works,  has  returned 
to  San  Francisco  from  a  Southern  California  tour. 

M.  M.  Corbin,  a  special  agent  connected  with  the  sales 
department  of  the  General  Electric  Company,  has  returned 
to  San  Francisco  after  visiting  the  factory  at  Schenectady, 
.V    Y. 

Wallace  W.  Briggs,  assistant  sales  manager  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  who  recently 
returned  to  San  Francisco  from  the  factory,  is  now  at  Los 
Angeles. 

.\esl)et  Latta,  vice-president  of  the  Wisconsin  Gas  Engine 
("orapauy,  is  visiting  the  Pacific  Coast,  having  spent  the  past 
two  weeks  at  Los  Angeles  and  now  being  e.xpected  at  San 
Francisco. 

J.  A.  Balch  is  superintendent  of  the  Honolulu  Telephone 
&  Telegraph  Company  and  also  manager  of  a  wireless  tele- 
graph station  at  Honolulu.  He  spent  the  past  week  at  San 
Francisco. 

F.  V.  Bennis,  supervisor  of  tlie  Western  Electric  Com- 
I)i.ny,  with  headquarters  at  New  York,  who  spent  the  past 
ten  days  at  San  Francisco,  is  leaving  for  the  East  via  Los 
.\tigeles,  after  having  visited  all  of  the  branch  offices  on  the 
Pacific  Coast. 

.1.  S.  Thornton,  the  former  manager  of  the  Sonora  branch 
or'  the  Sierra  &  San  Francisco  Power  Company,  is  now  at 
Raymond,  Wash.,  looking  after  the  electric  railway  and  light- 
ing interests  recently  acquired  by  Sanderson  &  Porter  on 
V.'illapa  Hai-bor  and  Grays  Harbor. 


.lesse  P.  Churchill,  one  of  the  principal  owners  of  the 
California-Oregon  Power  Company,  is  at  San  Francisco  on 
business  connected  with  the  closing  of  the  contract  for  a  large 
hydroelectric  unit. 

Frank  H.  Bostwick  of  Denver,  general  Western  represen- 
tative of  the  Wellman,  Seaver,  Morgan  Company,  water- 
wheel  manufacturers,  of  Cleveland,  Ohio,  is  at  San  l<"Vancisco 
on  contract  business. 

G.  M.  Tripp,  superintendent  of  the  Victoria  branch  of  the 
British  Columbia  Railway  C()nii)any,  has  just  completed  an 
extensive  insiiection  tour  of  California  electric  plants,  accom- 
panied by  Mrs.  Tripp. 

A.  J.  Myers,  district  manager  of  the  Wagner  Electric 
Manufacturing  Company,  has  returned  to  his  San  Francisco 
office  after  an  absence  of  more  than  a  month  at  St.  Louis 
a.nd    in    Southern    California. 

.(.  H.  Wise,  assistant  general  manager,  J.  P.  Jollyman, 
engineer  of  electric  construction,  and  H.  C.  Vensano,  civil 
engineer,  with  the  Pacific  Gas  &  Electric  Company,  took 
business  trips  into  the  interior  of  the  State  during  the  past 
week. 

W.  W.  S.  Butler,  who  was  erroneously  mentioned  in  these 
columns  last  week  as  but  recently  assuming  control  of  the 
Western  States  Gas  &  Electric  Company's  Stockton  proper- 
lies,  has  been  vice-president,  treasurer  and  general  manager 
of  the  company  since  its  inception. 

A.  A.  Birch,  who  has  been  in  Australia  in  the  interests 
of  the  automatic  telephone  system  used  by  the  Home  Tele- 
phone Company,  has  just  arrived  at  San  Francisco  from 
Melbourne,  in  company  with  J.  Hasketh,  who  is  at  the  head 
of  the  Australian  government  telegraph  and  telephone  service. 
He  will  make  a  study  of  the  operation  of  automatic  tele- 
phones in  the  exchanges  of  this  country. 

P.  H.  Herlihy,  chief  engineer  of  the  steam  i)lant  in  the 
basement  of  the  new  Hall  of  Justice,  at  San  Francisco,  was 
severely  burned  about  the  head  last  Monday  by  an_«xplosion 
oi  gas,  which,  presumably,  accumulated  under  the  boilers 
and  was  ignited  by  a  flare-back  from  one  of  the  fire  boxes. 
K.  F.  Bennett,  the  chief  electrician,  had  a  narrow  escape  from 
serious  injury  by  the  sheet  of  flame  and  the  explosion,  which 
destroyed  a  partition  in   the  twiler  room. 


ELECTRICAL  CONTRACTORS'   NOTES. 

New  figures  are  being  taken  for  the  Sacramento  Armory. 
The  former  figures  were  $7000  too  high. 

The  Regents'  Hotel  on  Sutter  street,  between  Kearny 
and  Montgomery,  San  Francisco,  is  also  being  refigured.  At 
Iiresent  it  looks  as  though  this  building  will  go  ahead.  The 
electrical  work  will  amount  to  about  $18,000. 

Bids  will  be  called  for  by  Architect  B.  McDougal  for  the 
Standard  Oil  Company's  new  building  within  a  few  days. 
This  building  will  cost  in  the  neighborhood  of  $.500,000.  An 
up-to-date  light  and  power  system  has  been  planned  which 
will  run  close  to  $20,000  in  cost. 

The  California  State  Association  of  Electrical  Contractors 
is  distributing  to  all  the  architects  throughout  the  State  a 
copy  of  the  standard  symbols  for  wiring  plans.  Although 
these  symbols  have  been  out  for  about  five  years  and  have 
been  adopted  by  the  American  Institute  of  Architects,  there 
are  many  of  the  architects  throughout  the  State  that  are  not 
familiar  with  them. 

R.  E.  Warren,  an  electrical  contractor  of  San  Jose,  who  is 
now  connected  with  the  California  Electrical  Construction 
Company  of  that  city,  was  a  recent  San  Francisco  visitor. 

The  San  Francisco  district  offices  of  the  Nernst  Lamp 
Company  and  the  Pittsburg  Electric  Specialties  Company, 
have  been  removed  from  88  Second  street  to  room  203, 
Aronson  Building. 


March   9,  1912.1 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


233 


NEW   YORK   JOVIAN    LUNCHEON   CLUB. 
The   New   York  Jovians   held   their   usual   luncheon   Feb- 
ruary 21st  and  were  honored  by  Mr.  Henry  L.  Doherty,  pres- 
ident of  the  Henry  L.  Doherty  Co.,  the  well  known  bankers, 
as  speaker  of  the  day. 

Mr.  Doherty's  subject  was  'The  Wage  Earner  as  an  In- 
vestor," and  he  placed  before  the  Jovians  a  number  of  inter- 
esting figures,  showing  what  could  be  done  along  investing 
lines  by  the  small  wage  earner,  and  from  his  figures  demon- 
strated the  benefit  to  the  entire  country,  if  it  were  made 
possible  for  the  wage  earner  to  become  an  investor  in  se- 
curities, which  could  combine  the  element  of  safety  with  a 
fair  percentage  of  return. 

There  was  among  the  public  generally,  he  said,  a  fear  that 
the  accumulated  wealth  of  the  country  would,  in  the  course 
of  time  fall  into  the  hands  of  a  small  group  of  individuals,  but 
this  fear  need  be  groundless,  if  it  were  realized  what  a  greai 
power  the  small  investor  as  a  whole  could  become,  were  they 
educated  to  save  and  properly  invest  a  small  portion  of  their 
income.  One  interesting  figure  which  he  gave  as  an  illustra- 
tion was  what  could  be  done  toward  the  accumlation  of  aver- 
age wealth  by  individuals  so  that  $24.75  yearly,  proi)erly  in- 
vested would  amount  in  21  years,  (or  in  the  time  of  a  man 
coming  of  age)  to  $1300,  the  average  wealth  of  the  indi- 
vidual of  the  country,  and  that  this  saving  by  a  father  for  his 
son  would  on  that  son  coming  of  age  amount  to  sufficient  so 
that  the  son  would  be  in  the  class  of  those  who  are  assumed 
to  have  the  average  of  wealth. 

Mr.  Doherty  spoke  of  his  varied  experience  in  the  elec- 
trical industry  and  of  his  experience  having  taught  him  the 
feasibility  of  applying  engineering  ideas  to  finances,  and  that 
a  part  of  his  work  in  life  was  to  assist  as  far  as  he  could, 
in  the  education  of  the  great  masses  of  our  public  to  the 
necessity  of  saving  a  certain  portion  of  their  income,  so  that 
the  majority  of  the  public  would  in  time  come  to  control, 
through  its  savings  the  ,s;reat  i)roportion  of  accumulated 
wealth. 

After  Mr.  Doherty's  interesting  talk,  Mr.  Geo.  W.  Elliott 
announced  that  he  was  requested  to  announce  that  Mr.  Thomas 
Comerford  Martin,  secretary  of  the  National  Electric  Light 
Association,  had  been  made  an  honorary  member  of  the  Re- 
juvenated  Order  of  the   Sons  of  Jove. 

Philip  S.  Dodd,  chairman  of  the  ways  and  means  com- 
mittee of  the  Jovian  Luncheon  Club,  reported  that  a  meet- 
ing of  the  ways  and  means  committee  had  been  held  at  which 
it  was  decided  that  the  present  form  of  organization  was  most 
Siitisfactory,  and  that  the  New  York  Statesman,  Frank  E. 
Watts,  had  reported  that  there  were  sufficient  funds  left  from 
the  last  Jovian  rejuvenation  to  take  care  of  the  expense  of 
mailing  cards,  invitations,  etc.,  the  only  expense  entaileil  at 
present,  and  that  the  club  could  be  considered  in  good  sli.iiie 
financially. 

He  reported  that  the  ways  and  means  committee  desired 
to  assist  in  every  way  the  membership  committee,  and  that 
particularly  all  that  was  necessary  to  the  successful  main- 
tenance and  growth  of  the  organization,  was  that  each  mem- 
ber secure  before  the  next  rejuvenation,  one  or  two  more 
members  for  the  Jovian  Order,  and  that  if  this  were  done  tliere 
would  be  sufficient  funds  available  to  carry  the  expenses  of 
the  organization  for  another  six  months  or  year. 


The  General  Electric  Company,  supply  department,  has 
issued  the  first  supplement  to  their  general  supply  catalogue 
No.  4824.. 

Sprague  Electric  Works  of  the  General  Electric  Company 
are  sending  out  a  handsomely  illustrated  catalog  of  installa- 
tion of  direct  and  alternating  current  motor  equipments  for 
newspaper  plants. 

"The  Ethics  of  Wire  Making"  is  the  subject  of  a  neat 
booklet  from  The  Safety  Insulated  Wire  &  Cable  Company, 
in  which  are  told  some  little  known  facts  about  cable  con- 
struction and  insulation.  A  detailed  description  is  given  of 
the  painstaking  processes  through  which  safety  ruby  core 
|iasses. 


NEW   CATALOGUES. 

Sprague  Electric  Fans  are  attractively  described  in  Cata- 
logue No.  325  from  the  Sprague  Electric  Works,  in  a  40-iiage 
booklet  printed  in  blue  and  black  with  handsome  cover. 

Folder  4224  issued  by  the  Westinghouse  Electric  &  Man- 
ufacturing Company  describes  the  Type  B-3  mine  suspension 
trolley  wire  clamp  and  illustrates  its  application  by  showing 
complete  and  sectional  views. 


BOOK   REVIEWS. 

Ship   Wiring   and    Fitting.    .\n   illustration    manual.    By  T.   M. 
.lohnson.     Size,  4x6%  inches;   77  pages;    17  illustrations; 
cloth  binding.     Published  by  D.  Van  Nostrand  Co.  of  New 
York,    and    for    sale    by    the    Technical    Book    Shop,    106 
Rialto  Bldg.,  San  Francisco.     Price,  75  ceiits. 
Electricity  plays  an  important  role  in  the  modern  finish 
of  the  ocean-going  ship.     Effective  lighting  is  important.     To 
know  how  to   accomplish  not  only   effective  lighting,   but  to 
securely  and  safely  place  the  wiring  on  board  ship  is  a  prob- 
lem unique  in  the  electric  wiring  art.    Iron  and  steel  take  the 
place  of  stone  and  bricks  in  material  met  with,  while  vibra- 
tion,   moisture    and    salt   spray    make    necessiry    precautions 
different  from   those   on   land   problems.     This   little   booklet 
treats   in  a  clear,   concise  manner  all   the   problems   of   ship 
wiring  on  vessels  of  the  size  of  those  puttini;  out  from  our 
Western  ports  and  will  unquestionably  find  a  welcome  place 
among  our  maritime  electrical  workers. 

Arc  Lamps  and  Accessory  Apparatus.     Electrical  installation 
R.  Geo.  Davey  A.  M.  I.  E.  E.   Size  4x6y2  inches;  190  pages; 
profusely   illustrated;    clear  tyi)e;    strong  paper;    durable 
cloth  binding.    Published  by  D.  Van  Nostrand  Co.,  of  New 
York  and   for  sale   by   Technical   Book   Shop,   106   Rialto 
Hldg.,  San  Francisco.     Price  one  dollar. 
The  recent  growing  applications  of  electrical  power  supply 
in  mill  and  factory  make  the  advent  of  this  little  publication 
opportune  in  every  respect.     The  book  contains  over  a  hun- 
dred illustrations  of  methods  used  in  every  phase  of  wiring 
connected  with  such  installations  as  set  forth  in  its  title.    The 
cross-sectional  views   shown   in   which  wires  are  taken  over 
head,  underground,  or  beneath,  the  floors,  are  of  practical  appli- 
cation in  every  mill  or  factory.    A  very  simple  extension  of  the 
methods  shown  would  apply  to  western  mine  wiring  in  many 
instances  and  thus  is  this  booklet  of  much  vahie  in  a  field  for 
which   little   published   matter  exists. 

Short  Course  in  Graphic  Statics.     For  students  of  mechanical 
engineering.    By  William  L.  Cathcart  and  J.  Irvin  Chaffee. 
Size   5x71/2    inches;    1S3   pages;    5S   illustrations;    durable 
cloth  binding.     Published  by  D.  Van  Nostrand  Company 
of  New  York,  and  for  sale  by  the  Technical  Book  Shop, 
106  Rialto  Bldg.,  San  Francisco,  Cal.     Price,  $1.50. 
The  student  of  mechanical  engineering  often  encounters 
problems  properly  falling  under  the  heading  of  graphic  statics. 
He  at  once  turns   to   the  standard   treatises  on   this   subject 
but  only  the  deep  researches  of  the  civil  engineer  award  him 
for  his  trouble.     While  it  is  true  that  the  Warren  girder  for 
an  overhead  crane,  the  walking  beam  of  an  engine  fall  un- 
der this  head  the  far  more  numerous  problems  encountered 
may  be  completely  solved  by  the  general  applications  of  the 
force  and  equilibrium  polyphase.     The  little  treatise  as  titled 
above  covers  such  problems  as  needed  by  the  mechanical  engi- 
neer and  consequently  it  will  be  a  welcome  stranger  for  his 
book  shelf.    The  authors,  both  of  high  standing  in  the  society 
of  naval  architects  and  marine  engineering,  speak  throughout 
its  nine  score  pages,  with  the  stamp  of  experience  in  matters 
they  attempt  to  cover. 
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GENERAL    ELECTRO    FANS    FOR    1912. 

The  General  Electric  line  of  fans  for  191!?  covers  both 
desk  and  oscillating  types  in  the  8,  12  and  16  in.  sizes,  direct 
current,  and  all  frequencies  alternating  current.  The  stand- 
ard voltages  are  carried  in  stock;  odd  voltages  up  to  250 
volts  may  be  furnished  on  order  in  any  rating.  The  8  in.  fan 
is  not  furnished  for  frequencies  above  60  cycles. 

This  line  of  mottrs  follows  in  appearance  and  general 
features  of  construction  the  models  of  the  jirecedin.?  year. 
1.1  many  important  details,  however,  decide-.!  improvements 
and  refinements  in  design  have  been  incorporated.  The  en- 
tire line  of  fans  for  1912  has  self-aligning  ball-seated  bearings 
with  ample  wick  lubrication  and  definite  oil  deflectors  and 
passages  for  the  return  of  grease  from  the  shaft  to  the  grease 
cup.  The  attachment  of  the  base  plate  has  been  much 
improved,  as  it  is  held  on  by  one  screw  and  the  fibre  insulat- 
ing plate  is  reinforced  by  a  thin  steel  plate.  All  sizes  and 
frequencies  of  alternating  current  motors  are  of  the  induc- 
tion type,  free  from  moving  contacts  or  brushes,  furnished 


S-in.  .-v.  C.  ran 
(Desk  and  Bracket  Type) 


S-in.  Oscillating  Fai; 
(Desk  and  Bracket  Type) 


with  a  resistance  reactance  type  of  winding,  having  an  extra 
resistance  wound  in  one  phase  of  the  field  and  external  react- 
ance in  another  phase.  This  gives  not  only  good  startin.s; 
torque,  but  when  left  in  circuit  gives  an  efficient  winding  and  a 
flexible  torque  speed  characteristic,  permitting  these  motors  to 
be  controlled  to  a  very  low  speed  and  still  first-class  starting 
characteristics  to  be  obtained  without  any  centrifugal  switch 
or  change  in  connection  between  starting  and  running  condi- 
tions. This  feature  has  been  used  in  the  main  from  two  to 
three  years,  but  only  during  the  i)ast  year  has  the  proportion 
oi  windings  been  worked  out  to  perfection  so  as  to  give  the 
very  best  results. 

The  oscillating  motors  have  a  positive  oscillating  mechan- 
ism with  worm  and  gear  speed  reduction,  using  accurate  die 
ctst  parts  for  the  frame  work.  In  the  main  features,  there  are 
duplicates  of  the  mechanisms  which  gave  unqualified  success 
last  season.  Detail  changes  have  been  made,  however,  in  the 
construction  of  the  various  bearings  throughout  on  oscillating 
mechanism  so  that  the  dripping  of  oil  or  grease  is  either  ab- 
solutely prevented,  or,  wherever  this  is  impossible,  a  cham- 
ber is  provided  for  catching  and  storing  the  drip.  The  12 
and  16  in.  oscillators  have  two  angles  of  oscillation  and  a 
simple  gear  change  device  which  will  give  either  the  oscil- 
lating position,  a  locked  position  or  a  free  position  of  the  fan 
body.  The  S  in.  motor  may  be  varied  in  width  of  oscillation 
from   zero  to  the  maximum. 

The  12  in.  6-blade  residence  fans  are  especially  designed 
for  residence  and   hospital   use   where  a  quiet  running  fan 


giving  a  moderate  breeze  is  desired.  The  12  in.  and  16  in. 
4-blade  fans  deliver  a  stronger  breeze  than  the  residence  fans 
and  are  for  service  in  large  offices,  stores  and  public  places. 
The  motors  are  jjrovided  with  switches  which  permit  three 
speeds,  thus  providing  regulation  for  all  purposes. 


SATISFACTORY    TEST    ON     HIGH     PRESSURE     PUMPING 

PLANT. 
The  City  Engineer  of  San  Fi-ancisco  re|)orts  that  the  (piick 
steaming  test  of  the  boilers  and  the  six-hour  test  of  the  entire 
mechanical  equi|)ment  in  the  new  pumping  station  at  Second 
and  Townsend  streets  have  been  satisfactorily  completed. 
The  contractor  (Chas.  C.  Moore  &  Co.  Inc.,  engineers)  was 
required  to  guarantee  that  the  efficiency  of  the  boilers  at 
rated  capacity  would  not  be  less  than  79  per  cent;   that  they 


12-in.    4-blaile    Kan    U^-sk    or    iJiaekLt    T.vpe). 

would  be  capable  of  carrying  an  overload  of  not  less  than 
T.J  per  cent  continuously;  that  the  fuel  required  to  hold  one 
boiler  under  steam  would  not  exceed  5  per  cent  of  the  fuel 
required  to  operate  that  boiler  at  its  rated  capacity,  and  that 
steam  could  be  raised  on  any  boiler  from  coll  water  to  200 
pounds  steam  pressure  in  thirty  minutes.  The  efficiency  of 
the  boilers  at  rated  capacity  is  80.11  per  cent. 

One  boiler  was  operated  for  ten  hours  at  an  overload  of 
82.6  per  cent  without  injury  to  it  or  its  setting.  The  oil  used 
to  hold  one  boiler  under  steam  for  twenty-four  hours  was 
1.^7  per  cent  of  the  quantity  required  to  operate  it  at  its  rated 
capacity.  Preliminary  tests  on  the  quick  steaming  capacity 
of  one  boiler  showed  that  it  could  be  fired  in  less  than  25 
minutes,  and  therefore  in  making  the  official  test  an  attempt 
was  made  to  fire  an  entire  battery  of  boilevs.  Steam  was 
raised  in  one  boiler  of  the  battery  in  27  minutes  and  32  sec- 
onds and  in  the  other  in  29  minutes  and  olV^  seconds. 


IMPROVED  CLOTH  TAPE. 
The  Westinghouse  Electric  &  Manufacturing  Company 
has  recently  placed  on  the  market  a  bias  cut,  treated  cloth 
tape,  which  is  made  under  a  new  process  and  for  which  some 
very  satisfactory  characteristics  are  claimed.  It  can  be  used 
as  continuous  tape,  having  a  good  tensile  strength  throughout 
its  entire  length,  or  may  be  divided  into  four-foot  lengths  by 
tearing  or  without  the  use  of  any  cutting  tool.  Another  ad- 
vantageous feature  is  the  absence  of  any  sewed  seams  which, 
when  present,  have  to  be  cut  to  make  a  neat  job. 
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E.  C.  &  M.  MOTOR  FIELD  RHEOSTATS. 
The  Electric  Controller  &  Manufacturing  Company,  Cleve- 
land, Ohio.,  has  recently  placed  on  the  market  a  new  line 
of  motor  field  rheostats  for  varying  the  speed  of  adjust- 
able speed,  shunt  and  compound  direct  current  motors.  The 
manufacturers  claim  the  following  features  of  design  to  be 
of  important  value.  The  construction  is  fire-proof  through- 
out; the  face  carrying  the  arms  and  contacts  is  of  the  best 
quality  Monson  slate  with  beveled  edges  and  oil  finish,  the 
resistance  units  consist  of  small  cast  iron  grids  insulated 
with  asbestos  and  wound  with  resistance  wires,  these  units 
being  carried  by  the  slate  and  fastened  directly  to  the  con- 
tacts; the  resistance  wire  has  an  unusually  low  tempera- 
ture coefficient  so  that  the  resistance  of  the  rheostat — for 
any  one  setting — does  not  increase  with  heating  and  thereby 
alter  the  speed  of  the  motor  which  it  regulates,  an  orna- 
mental  dial    plate   carrying   the   words    fast   and    slow,    indi- 


occupy  the  entire  eight-story  stone,  reinforced  concrete  and 
steel  building  at  the  northeast  corner  of  Wood  street  and 
First  avenue,  which  has  been  leased  by  them  for  a  term  of 
years. 


Iinproved    Field    Rheostat    Control. 

cates  at  a  glance  which  way  to  turn  the  rheostat  handle  to 
obtain  the  desired  change  in  motor  speed,  by  removing 
the  four  corner  bolts  the  slate  carrying  the  resistance  con- 
tacts and  arm,  can  be  readily  removed  from  the  case;  any 
one  resistance  unit  may  be  removed  and  replaced  without 
disturbing  adjacent  ones. 

An  extremely  interesting  and  valuable  adjunct  to  these 
rheostats  is  what  has  been  designated  the  field  rheostat  relay 
It  is  well  known  that  a  shunt  or  compound  wound  motor 
should  be  started  from  rest  will  full  field  strength  and,  in 
fact,  if  the  shunt  field  is  weakened  to  a  large  extent,  it  may 
be  impossible  to  accelerate  the  motor,  because  of  insufficient 
torque,  prohibitive  sparking  at  the  commutator,  or  such  a 
large  volume  of  current  that  fuses  and  circuit  breakers  would 
be  blown.  It  has,  therefore,  become  the  preferred  practice, 
to  return  the  rheostat  handle  to  position  of  full  field  strength. 
every  time  the  motor  is  started.  The  field  rheostat  relay 
has  been  developed  to  prevent  starting  the  motor  with  a 
weakened   field. 


LARGER    QUARTERS    FOR    THE    H.   W.   JOHNS-MANVILLE 
COMPANY    IN    PITTSBURG. 

The  rapidly  increasing  demand  in  Pittsburg  and  vicinity 
for  the  asbestos,  magnesia  and  other  products  of  the  H.  W. 
Johns-Mansville  Company,  has  necessitated  a  move  from 
their  present  location  in  Liberty  avenue,  above  Ninth  street, 
to  larger  quarters.  After  January  24th,  1912,  the  Pittsburgh 
branch  of  the  H.  W.  Johns-Manville  Company  will  therefore 


"VICTOR"  INSULATOR  SALES. 

An  item  of  interest  regarding  "Victor"  insulators,  showing 
the  favor  they  are  meeting  with  electrical  engineers  generally, 
is  contained  in  an  announcement  received  from  the  Locke 
Insulator  Manufacturing  Company  of  Victor,  N.  Y.,  to  the 
effect  that  during  the  last  few  months  they  have  closed  con- 
tracts for  their  suspension  types  of  transmission  ins\ilators 
as  follows: 

Volts. 

New  Kiiglaml   Power  Co.,  Mass GG.OOO 

Mexican  Northern   Power  Co..  Mexico 11  O.OOO 

Soutliern    California    Edison    Co 66,000 

I'uebla  Tramway,   I..ight   &   Power   Co.,    Mexico 110, Oou 

Cia  Beneticiadora  de  Pozos,  Mexico tiO.OOO 

Tri-City   Railway  and  Light  Co.,   Iowa    n.'l.OoO 

Pierson,  Roeding  &  Co.,  of  118  New  Montgomery  street, 
San  Francisco,  with  liranch  offices  in  Seattle,  Portland  and 
Los  Angeles  are  the  Pacific  Coast  agents  for  the  "Victor"  line 
of  insulators. 


GASOLINE    ELECTRIC   TOOL   CAR. 

The  latest  thing  in  railroading  is  the  use  of  a  gasoline 
electric  tool  car  which  is  really  a  gasoline  automobile  run- 
ning on  the  rails  like  a  hand  car  and  carrying  an  electric  gen- 
erator to  operate  the  electric  tools  which  have  to  a  great 
extent  superseded  manual  labor  on  the  Rock  Island  Railroad. 
The  motive  power  for  the  car  is  supplied  by  a  30  h.p.  gasoline 
engine,  and  the  electric  power  is  furnished  by  a  6.5  kilowatt 
Crocker-Wheeler  generator.  The  electric  tools  which  it  is 
designated  to  operate  are  two  electric  spike  screwing  ma- 
chines, six  electric  drills,  an  electric  saw  for  rails,  and  por- 
table emery  wheels.  This  is  the  equiinuent  carried  on  each 
car. 

If  necessary  this  railroad  automobile  can  pull  additional 
cars  or  tenders  to  carry  spikes,  extra  cable,  or  additional  tools 
and  men.  From  1%  to  2  seconds'  time  only  is  required  to 
drive  a  spike  with  the  spike  screwing  machine,  as  against 
8  to  10  minutes  per  man  driving  one  spike  by  hand  in  the 
old  way.  It  has  been  found  that  soft  wood  ties  can  be  util- 
ized with  the  same  degree  of  safety  as  hardwood  by  using 
screw  spikes,  and  curve  troubles  are  largely  eliminated.  The 
constant  replacing  of  loosened  drive  spikes  in  ties  is  avoided, 
and  there  is  consequently  less  rotting  of  ties  caused  by  spike 
holes.  Extra  lengths  of  cable  are  carried  with  plug-in 
switches  every  twenty  feet  so  that  the  electric  tools  can  bs 
used  as  far  as  a  quarter  of  a  mile  from  the  car. 


TRADE    NOTES. 

Hunt,  Mirk  &  Co.,  agents  for  the  Westinghouse  Machine 
Company,  have  sold  to  the  Los  Angeles  Gas  &  Electric  Cor- 
poration an  additional  5000-kw.  Westinghouse-Parsons  turbo 
.generator.  This  steam  turbine  can  be  operated  at  either  50 
or  60  cycles,  and  it  is  the  third  of  the  same  make  purchased 
for  the  power  station  on  Alameda  street,  Los  Angeles.  The 
two  units  that  have  been  installed  already  are  of  .3000  kw. 
and  4000  kw.,  respectively. 

The  General  Electric  Company  reports  a  sale  of  a  high- 
pressure  steam  turbine  to  the  Stimson  Mill  Company  of 
Seattle.  The  equipment  is  described  as  follows:  One  A.  T. 
B.  4,  1563  k.v.a.  (1250  kw.-8.  pf.)  1800  r.p.m.,  480  v.,  3  phase, 
60  cycle,  horizontal,  condensing  Curtis  turbine  generating  set, 
arranged  for  150  lbs.  steam  pressure  with  2  inches  absolute 
buck  pressure.  A  Curtis  turbine  exciter  set  rated  as  C.  C.  4, 
Ih  kw.,  3300  r.p.m.,  125  v.,  non-condensing,  is  also  included 
in  the   contract. 
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INCORPORATIONS. 

SAN  FRANCISCO,  CAL.— The  Roseville  Water  Com- 
pany; $200,000,  shares  $100  each,  subscribed  $300,  by  F.  M. 
Ray,  H.  L.  Simon  and   H.  G.   Luhisen. 

SALINAS,  CAL— The  Salinas  Valley  Water  Company; 
$100,000,  shares  $100  each,  subscribed  $500,  by  C.  S.  Good- 
rich, J.  T.  Plggott,  G.  O'Connor  and  H.  G.  Hill,  all  of  San 
Francisco. 

SANTA  BARBARA,  CAL.-  The  Santa  Barbara  and  Su- 
burban Railroad  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $750,000,  for  the  purpose  of  taking  over  the 
Santa  Barbara  Consolidated  Railroad  Company,  under  the 
Ijroposed   new    franchise. 

SAN  DIEGO,  CAL. — Consumers  in  various  sections  of  La 
.Mesa  depending  on  the  Cuyamaca  Water  Company  for  their 
water,  have  decided  to  organize  a  company  for  the  purpose 
of  pumping  a  supply  from  the  bed  of  the  San  Diego  river 
east  of  Lakeside.  It  will  be  known  as  the  Capitan  Water 
Company,   and   have   a  capitalization   of   $90,000. 

SAN  FRANCISCO,  CAL.— Articles  of  incorporation  have 
been  filed  by  the  Universal  Electric  &  Gas  Company,  the 
stated  purpose  of  which  is  to  sell  gas  and  electric  current  to 
the  people  of  San  Francisco  and  other  California  cities.  The 
capital  stock  is  fi.xed  at  $.'i,000,0(IO,  of  which  Rudolph  Spreck- 
els  of  San  Francisco  and  Claus  A.  Spreckels  of  New  York 
each  own  $2,499,850.  The  remainder  of  the  stock  is  dis- 
tributed into  three  $100  shares  to  J.  H.  Sanford  and  Frank 
Herrold  of  San  Francisco  and  P.  S.  Scales  of  San  Mateo. 


TRANSMISSION. 

SEATTLE,  WASH.— .Jenkin.s  &  Jones,  Hinckley  building, 
were  awarded  the  contract  at  $5!tS."(  for  the  ccnstruction  of  the 
power  house  at  Sedro-Woolley.  Saunders  &  Lawton,  .-Maska 
building,  are  the  architects. 

CATHLAMET,  WASH.— W.  .1.  Haycox  and  associates 
have  been  granted  a  twenty-five-year  franchise  by  the  City 
Council.  The  company  will  utilize  the  immense  water  power 
of   the   Elocoman    River   for   generating   electricity. 

CALDWELL,  IDAHO.— The  Mainland  interests  and  the 
Beaver  River  Power  Company  have  secured  identical  fran- 
chises to  deliver  light  and  power  in  this  city.  It  is  thought 
the  .Mainlands  will  secure  the  W.  R.  Sebree  plant. 

WEED,  CAL.— The  California-Oregon  Electric  Light  & 
Power  Company  has  built  a  sub-station  in  Weed  and  is  busy 
putting  up  the  lines.  It  is  using  five  wires  and  is  about 
ready  to  turn  on  the  power.  The  Weed  Lumber  Company 
will  take  about  600  h.p.,  but  will  not  use  it  for  more  than  a 
month  yet. 

SEATTLE,  WASH.— A  $12,000,000  mortgage  was  placed 
or.  record  last  week  by  the  Old  Colony  Trust  Company  of 
Boston.  The  mortgage  was  given  by  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company,  and  covers  all  the  real  estate, 
personal  property,  rights,  privileges,  easements,  licenses, 
fianchises  and  other  assets  of  the  companies  which  are  to 
be  merged  under  the  name  of  a  $40,000,000  corporation.  The 
mortgage  was  given  for  the  purpose  of  enabling  the  company 
lo  issue  two-year  ."j  per  cent  gold  mortgage  notes. 

BUTTE,  MONT.— The  shareholders  of  the  Butte  Electric 
*'  Power  Company  has  approved  the  deal  for  the  purchase  of 
the  i)roperties  of  the  United  Missouri  River  Power  Company, 
which  has  been  in  the  hands  of  reorganizers.  The  General 
Electric  Company  interests  are  back  of  the  purchase  which 
has  had  a  bullish  effect  on  the  stock  of  the  Butte  company. 


the  price  having  risen  from  114  to  125.  A  big  extension  of 
the  business  of  the  company  into  a  wide  extent  of  territory 
about  Butte  is  expected  to  result,  the  enlarged  company 
giving  the  combined  concerns  almost  double  the  capacity  of 
the  old. 

SPOKANE,  Wash.— The  Lewis  County  Power  Co.  has  been 
formed  in  Idaho  by  A.  Welch  and  R.  B.  Montague  of  Portland, 
Ore.,  to  develop  125,000  horsepower  on  the  Salmon  River,  the 
plant,  installation  and  transmission  lines,  representing  an  in- 
vestment of  $3,000,000.  Construction  work  is  to  begin  within 
!»0  days  and  pushed  to  completion.  The  filings  made  at  Nez 
Perce,  county  seat  of  Lewis  County,  on  February  23,  show 
the  power  sites  acquired  is  the  same  as  was  located  by  the 
Lewiston  &  Southern  Electric  Railway  Company  several  years 
ago,  when  it  was  planned  to  build  an  electric  road  from 
Lewiston  to  Grangeville.  The  driving  of  a  4,000-foot  tunnel 
through  a  narrow  ridge  will  provide  a  fall  of  200  feet  and 
empties  the  water  again  in  the  river  at  a  point  about  seven 
miles  below  the  point  of  intake.  The  initial  plans  provide  for 
the  driving  of  a  tunnel  through  the  ridge  that  will  carry 
sufficient  power  to  develop  40,000  horsepower  at  the  be- 
ginning and  the  further  development  will  be  secured  by  the 
driving  of  a  second  tunnel  or  the  enlargement  of  the  first 
one.  The  completion  of  the  plans  will  develop  the  125,000 
horsepower  at  a  cost  of  $24  per  horsepower,  these  estimates 
providing  for  the  construction  of  the  200-foot  dam  across 
Salmon  River  at  the  point  of  intake,  the  driving  of  the  neces- 
sary tunnels,  the  installation  of  the  electrical  equipment  and 
the  construction  of  the  transmission  lines.  Mr.  Welch  and 
associates  became  interested  in  the  central  Idaho  country  a 
year  ago,  when  the  Nez  Perce  Power  &  Light  Company  was 
acquired.  Transmission  lines  have  since  been  extended  to 
Ilo,  VoUmer  and  Kamiah  and  representatives  qf  the  company 
have  investigated  every  possible  site  on  the  (Mearwater, 
Salmon  and  Snake  rivers  with  a  view  of  locating  the  big  plant 
promised  at  the  time  the  investment  was  first  made. 


TRANSPORTATION. 

SPOKANE,  WASH.— The  Inland  Traction  Company  will 
build  two  miles  of  road  from  Millwood  to  Irvin  this  spring. 

HOZEMA.N,  MONT. — Preliminary  surveys  for  an  electric 
line  from  the  mouth  of  Dry  Creek  to  Bozeman  are  being 
made. 

ROUNDUP,  MONT.— The  citizens  have  subscribed  $11,- 
000  toward  construction  of  electric  line  from  here  to  the  coal 
camps. 

BELLINGHAM,  WASH.— The  Bellingham-Skagit  Comjiany 
has  obtained  a  franchise  for  50  years  to  use  streets  here  for 
its  interuban  line. 

OLYMPIA,  WASH.— The  Olympia  Terminal  Railroad  will 
soon  start  building  to  Tumwater,  having  secured  a  franchise 
from  the  latter  city. 

SEATTLE,  WASH.— R.  S.  Terhune,  president  of  Seattle 
Electric  Company,  states  that  the  construction  work  on  their 
line  from  Factoria  to  Issaquah  will  begin  by  April  1st. 

WENATCHEE,  WASH.— The  Wenatchee  Valley  Railway 
(?:  Power  Company  is  asking  a  franchise  to  operate  a  suburban 
road.     If  it  gets  the  franchise  work  will  start  in  90  days. 

OAKLAND,  CAL.— The  new  Southern  Pacific  Eighteenth 
street  electric  system,  connecting  the  Fourteenth  street  ter- 
minus of  the  narrow  gauge  line  with  the  main  line  at  the  Six- 
teenth street  depot  and  thence  to  the  mole,  will  be  completed 
and  ready  for  operation  within  two  weeks  according  to  officials 
of  that  company. 
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CALBWELL,  IDAHO.— The  electric  line  between  here 
and  Nampa  is  being  built.  The  extension  from  the  lower 
clam  to  Snake  river  is  being  surveyed.  This  line  will  tap  the 
Gem  irrigation  project. 

SANTA  CLARA,  CAL. — The  Peninsular  Railway  Com- 
pany has  been  granted  a  franchise  for  a  period  of  50  years 
to  construct,  operate  and  maintain  a  standard  gauge  elec- 
tric railroad  in  this  town. 

RICHMOND,  CAL.— H.  C.  Cutting  has  presented  a  peti- 
tion to  the  City  Council  asking  for  a  petition  for  a  street 
car  franchise  the  entire  length  of  Cutting  Boulevard,  with 
branches  to  other  sections. 

VANCOUVER,  WASH.— The  Washington-Oregon  Cor- 
poration has  secured  a  franchise  from  the  government  to 
build  its  trolley  line  through  the  barrack  grounds.  The  line 
will  be  part  of  the  line  from  Vancouver  to  Puget  Sound. 

SAN  FRANCISCO,  CAL.— Two  more  blocks  of  the  Geary 
street  railway  municipal  bonds,  aggregating  $70,000,  have 
been  disposed  of  by  Treasurer  J.  E.  McDougald.  leaving  but 
$143,000  worth  in  the  hands  of  the  treasurer  out  of  the 
original  $400,000  issue.  The  Federal  Trust  Company  and 
the  Bank  of  Italy  were  the  purchasers,  the  transaction  being 
rcade  for  clients. 

SPOKANE,  WASH.— Contracts  will  be  let  within  30 
days  for  the  construction  of  63  miles  of  electric  railway  for 
the  Oregon  and  Southern  Railway  Company,  according  to 
an  announcement  made  by  the  officers  of  the  company.  The 
company  plans  to  build  ISl  miles  of  railroad  in  Oregon 
between  Ashland,  Roseburg  and  Marshfield.  It  is  declared 
that  surveys  and  profile  maps  are  already  complete.  The 
contract,  according  to  the  announcement,  calls  for  com- 
pletion of  the  first  63  miles  of  road  by  Dec.  1. 

SACRAMENTO,  CAL.— The  Central  California  Traction 
Company  and  the  Northern  Electric  Company  are  entering 
into  an  agreement  for  the  establishment  of  a  joint  freight 
agency.  The  hearquarters  will  be  in  the  Northern  Electric 
freight  office  on  M  street,  between  Second  and  Third,  near 
the  west  approach  to  the  new  electric  bridge.  The  traction 
people  will  maintain  their  freight  headquarters  on  X  street 
for  the  purpose  of  handling  carload  lots,  but  smaller  ship- 
ments of  freight  will  be  handled  through  the  Northern  Elec- 
tric depot. 

RICHMOND,  CAL.— The  Southern  Pacific  Company  has 
decided  upon  the  electrification  of  its  lines  from  Berkeley 
U:  Richmond  and  from  San  Leandro  through  Haywards  to 
Niles.  According  to  the  estimates  made  by  the  S.  P.  engi- 
neers, the  work  of  electrification  between  Berkeley  and 
Richmond  can  be  completed  this  year;  that  between  San 
Leandro  and  Niles  by  next  spring.  Train  service  between 
these  points  is  to  be  doubled  and  the  time  will  be  practi- 
cally cut  in  two.  The  present  plans  for  the  work  on  the 
Berkeley-Richmond  and  San  Leandro  lines  call  for  the  be- 
ginning of  activities  within  the  next  sixty  days.  The  Berk- 
eley-Richmond work  will  be  started  first.  The  electrification 
of  the  line  from  Melrose  to  San  Leandro  is  now  nearing  com- 
pletion and  just  as  soon  as  it  is  finished  work  on  the  exten- 
sion of  the  electrical  work  on  from  San  Leandro  down 
through  Decoto  into  Niles  will  be  instituted.  The  Oakland- 
Berkeley  lines  are  already  electrified,  and  it  is  the  plan  of 
the  railroad  company  to  have  through  electric  trains  between 
Oakland  and  Richmond  in  operation  by  November  at  the  very 
latest. 

SAN  FRANCISCO,  CAL.— The  Supevisors'  public  utilities 
committee  has  postponed  action  two  weeks  on  Bancroft's 
proposal  that  the  United  Railroads  be  directed  to  route  its 
Sutter  street  cars  down  the  inner  Market  street  tracks  to  the 
ferry.  Chairman  Vogelsang  says  that  the  committee  and  the 
United  Railroads  are  considering  an  adjustment  of  differences. 


The  company  will  abandon  the  injunction  proceedings  which 
have  for  so  long  prevented  the  construction  of  the  roadbed 
on  Geary  street  beyond  Thirty-third  avenue,  and  will  take 
nc  steps  of  this  kind  to  interfere  with  the  city's  road  either 
on  lower  Market  street  or  elsewhere.  When  cross-town  feed- 
ers shall  come  to  be  planned  for  the  municipal  road  the  big 
private  corporation  is  also  to  see  to  it  that  no  impediments 
are  raised.  In  return  for  this,  the  company  wants  leave  to 
nin  its  Sutter  street  cars  to  the  ferries  on  the  outer  tracks 
on  Market  street,  using  the  same  jointly  with  the  city's  Geary 
street  line.  As  the  Sutter  street  franchise  proper  does  not 
expire  until  1929  the  agreement  in  question  will  mean  a  vir- 
tual extension  of  the  lapsed  Market  street  privilege  for  17 
years. 


ILLUMINATION. 

OXNARD,  CAL.— The  municipal  light  and  water  bond 
question  will  come  up  before  the  Oxnard  voters  on  April  5. 

VALLEJO,  CAL. — An  ordinance  fixing  electric  light  rates 
at  10c  per  1000  watts,  with  a  20  per  cent  discount  if  paid 
before  the  15th  of  the  month  has  been  adopted. 

PENDLETON,  ORE.— The  City  Council  is  investigating 
a  power  site  for  a  municipality  owned  electric  plant.  The 
site  being  considered  is  on  the  Walla  Walla  River  a  short 
distance  below  Freewater, 

RIALTO,  CAL.— Sealed  bids  will  be  received  up  to  April 
2(1  for  a  franchise  granting  the  right  to  construct  and  for 
a  period  of  50  years  to  maintain  and  operate  power  lines 
along  the  streets  and  thoroughfares  of  this  city. 

DALLAS,  ORE. — Prospects  for  the  establishment  of  a 
factory  in  Dallas  for  the  manufacture  of  an  improved  form 
of  incandescent  electric  light  socket  are  extremely  favorable, 
according  to  C.  W.  Minnich,  manager  of  the  newly  organized 
Adjustable    Electric    Socket    Company    of   this    city. 

BAKERSFIELD,  CAL.— The  San  Joaquin  Light  &  Power 
Company  has  applied  for  a  40-year  franchise  to  erect  and  lay 
poles  and  wires  I'or  transmitting  electric  light,  heat  and 
power  on  i)ublic  highways  in  the  county  of  Kern.  Sealed 
bids  will  be  received  for  the  sale  of  said  fram-hise  up  to 
March  22. 

SAN  .lOSE,  C.\L.— A  construction  crew  of  1(10  men  are 
at  work  installing  a  trunk  line  for  the  Sierra  and  San  Fran- 
cisco Power  Company  into  San  Jose,  where  agents  have  been 
busy  for  several  weeks  signing  contracts  for  light  and  power 
W.  L.  McKinley,  local  agent  for  the  concern,  says  that  he 
will  be  in  a  position  to  serve  patrons  here  within  90  days. 

NAPA,  CAL.— The  City  Council  has  awa -ded  to  the 
I'.'cific  Gas  &  Electric  Company  the  contract  to  light  the 
streets  of  Napa  from  March  1,  1912,  to  September  1,  1912, 
it  being  the  only  bidder.  The  Great  Western  Power  Com- 
pany was  awarded  the  contract  for  one  year  after  Septem- 
ber 1,  its  bid  being  in  some  respects  one-half  that  of  the 
Pacific  Gas   &  Electric   Company. 

SANTA  ROSA,  CAL.— The  bid  of  the  Great  Western 
Power  Company  to  furnish  light  and  pump  water  for  the 
municipal  water  works  under  a  five-year  contract  at  $1150 
per  month  has  been  accepted  by  the  City  Council.  The  con- 
tract is  effective  July  1.  The  Pacific  Gas  &  Electric  Com- 
pany has  been  lighting  the  city  for  15  years.  Its  bid  for  the 
new  contract  was  $1370  per  month  for  a  five-year  term. 

PORTLAND,  ORE.— Plans  for  the  establishment  of  a  big 
gas  and  fuel  manufacturing  plant  near  the  Government  moor- 
ings, about  one  mile  above  Linnton,  are  under  way  by  the 
Portland  Gas  &  Coke  Company.  The  removal  of  the  plant 
to  the  new  site  will  require  the  laying  of  several  miles  of 
main  gas  conduits.  The  distributing  iilants  on  both  the 
East  Side  and  West  Sides  will  not  be  affected  by  the  removal 
ot  the  main  plant  outside  of  the  city  limits. 
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OAKLAND,  CAL.— The  following  is  the  report  filed  with 
the  City  Council  by  the  Pacific  Gas  &  Electric  Company: 
Receipts— gas  sales,  $1,025,181.79;  electric  sales,  $1,032,089.89; 
total,  $2,057,271.68.  Costs — operation,  gas  plant,  $628,098.16; 
electric  plant.  $832,465.91:  total,  $1,460,564.07;  profit  on  gas 
and  electric  sales.  $.596,707.61;  other  net  profits,  $14,245.28; 
total  net  profit,  $610,952.89.  Value  of  assets  used  in  com- 
pany's business  in  furnishing  gas  and  electricity  to  the  city 
of  Oakland  and  its  inhabitants:  Gas  plant  valuation,  Dec. 
31,  1911,  $3,998,951;  electric  plant,  Dec.  31,  $3,196,483;  total 
plant  valuation,  $7,195,434;  stores  and  supplies,  $186,305.16: 
accounts  receivable,  less  customers'  advance  payments,  $93,- 
590.58;    petty  cash,  $3000;   total  $7,478,329.72. 

OLYMPIA,  WASH.— Sweeping  charges  are  filed  against 
the  i)ublic  service  corporations  of  Pasco  by  J.  H.  Sylvester, 
mayor,  in  a  complaint  entered  with  the  Public  Service  Com 
mission.  The  Pacific  Power  &  Ll.^ht  Company  and  the  Twin 
City  Telephone  Company  are  made  defendants,  and  it  is 
charged  that  the  rates  for  municipal  light  and  water  are 
exorbitant;  that  the  company  has  refused  to  install  a  modern 
system  in  place  of  the  old  arc  lights,  as  provided  in  the  fran- 
chis>»;  that  the  water  system  is  inadequate,  no  pressure  being 
available  for  fire  fighting,  and  that  the  water  is  likely  to 
cause  contagion  because  of  impure  matter.  The  complaint 
cites  that  the  telephou'j  system,  its  station  facilities  and  in- 
struments are  Inadequate  for  the  city. 


TELEPHONE  AND  TELEGRAPH. 

KAMIAH,  IDAHO. — The  Pacific  Telephone  &  Telegraph 
Company  has  secured  a  franchise  to  operate  in  Kamlah. 

CHEHALIS,  WASH.— A  telephone  franchise  has  been 
given  E.  E.  Coons  and  W.  T.  Justice  for  the  Highland  valley 
line. 

PORTLAND.  ORE.— The  Pacific  Telephone  &  Telegraph 
Company  is  ready  to  commence  construction  of  a  14  story 
fireproof  building  to  cost  $500,000  at  Seventh  and  Oak 
stieets. 

SEDRO-WOOLEY,  WASH.— The  Pacific  Telephone  &  Tele- 
graph Company  is  building  a  lino  from  here  to  connect  with 
the  main  line  at  Lawrence.  They  will  also  build  a  lino  south 
to  Ai-lingtcn. 

SEATTLE,  WASH. — Complete  absorption  of  the  Inde- 
pendent Telephone  Company  by  the  Pacific  Telephoue  ife 
Telegraph  Company  has  been  announced  by  Vice-President 
and  General  Manager  E.  C.  Bradley  of  the  latter  company. 
Operation  under  one  system  is  to  begin  as  soon  as  the 
physical  construction  work  consolidating  the  two  plants  can 
be  completed.  The  Pacific  company  agrees  not  to  raise  its 
present  schedule  of  rates  for  a  period  of  two  years,  pending 
au  exhaustive  investigation  of  the  whole  telephone  situation. 
This  arrangement  is  subject  to  the  approval  of  the  State 
Public  Service  Commission. 

SEATTLE,  WASH.— Within  a  few  days  the  Postal  Tele- 
graph Company  will  have  in  operation  a  long-distance  tele- 
phone circuit  with  Spokane,  and  plans  are  being  made  for 
a  long  distance  circuit  between  Seattle  and  Portland.  The 
Postal  Company  is  entering  into  the  telephone  business  ex- 
tensively and  all  new  telegraph  wires  are  strung  so  that  they 
can  be  used  for  simultaneous  telegraphing  and  telephoninii. 
V.  V.  Stevenson,  division  electrical  engineer  of  the  company, 
w-ith  headquarters  in  San  Francisco,  is  now  in  the  city  await- 
ing the  arrival  of  equipment  required  for  the  Seattle-Spokane 
telephone  circuit,  and  says  that  it  is  due  to  arrive  any  day 
and  immediately  thereafter  the  line  will  be  opened  for  use. 

SALEM,  ORE. — Through  an  agreement  reached  follow- 
ing a  conference  between  Harrison  Allen,  representing  the 
Pacific  States  Telephone  &  Telegraph  Company,  and  Attor- 
ney  General   Crawford   and   State   Treasurer   Kav,   that  com- 


piiny  will  pay  into  the  coffers  of  the  State  approximately 
$110,000  for  gross  earnings  taxes  up  to  1910  and  probably 
about  $30,000  more  for  1911.  Under  the  agreement  the  State 
will  remit  penalties  amounting  to  about  $12,000  or  $13,000, 
I'ut  stood  pat  to  collect  the  interest,  which  is  over  twice  as 
much  as  the  penalties.  The  State  Treasurer's  office  has  not 
compiled  the  exact  figures.  This  agreement  is  a  tacit  admis- 
sion on  the  part  of  the  telephone  company  that  the  gross 
earnings  act,  passed  by  the  people  at  the  general  election  in 
1006,  was  not  repealed  by  imp'ication  by  the  general  tax 
cede  of  1907  or  the  law  creating  a  State  Board  of  Tax  Com- 
missioners in  1909,  although  it  has  been  so  considered  by 
some  attorneys.  It  is  estimated  that  the  decision  in  the 
United  States  Supreme  Court  against  the  telephone  com- 
pany will  further  mean  annual  taxes  from  these  companies 
cdlectively  over  $100,000.  The  gross  earnings  law  called 
for  imposition  of  a  tax  of  2  per  cent  annually  on  the  gross 
earnings  of  certain    public   service   corporations. 

WATERWORKS. 

BUTTE  FALLS,  ORE.— The  city  has  voted  $10,000  in. 
bonds  for  the  construction  of  a  first  class  gravity  water 
system. 

HERBER,  CAL. — Owners  of  the  new  townsite  of  Herber 
are  planning  to  install  a  domestic  water  system  In  the  near 
future. 

SANTA  ANA,  CAL. — The  Board  of  Trustees  will  adver- 
tise at  once  for  the  construction  of  an  auxiliary  water  sys- 
tem.   A  concrete  resen'oir  and  cast  iron  mains  will  be  built. 

SACRAMENTO,  CAL.— A  few  more  details  of  the  project 
of  the  X'nited  Water  &  Power  Company  to  supply  the  city 
with  pure  mountain  water  accumulated  in  a  reservoir  near 
Gold  Run  were  supplied  to  the  water  committee  of  the  City 
Trustees  this  week  by  .Tames  D.  Stewart  and  Engineer  W. 
P.  Ireland,  representing  the  water  company.  The  company 
offers  to  pipe  the  water  to  Sacramento  in  two  large  lines  of 
concrete  pipes  for  $2,500,000.  and  place  at  thg^  city's  disposal 
from  20,000,000  to  100,000,000  gallons  a  day.  A  system  of 
cross  pipes  between  the  main  lines,  a  mile  apart,  is  promised 
so  that  the  water  supply  shall  not  be  impeded  in  case  of  a 
break  in  the  line. 

The  water  will  he  stored  near  Gold  Run  and  carried  to  a 
distributing  reservoir  at  Roseville.  A  site  will  be  furnished 
lor  the  city  of  Sacramento  to  build  a  filtration  plant  near 
the  reservoir.  Double  lines  of  66-inch  concrete  pipes  will 
carry  the  water  to  12th  street  bridge  and  under  the  Ameri- 
can River.  All  pipes  will  be  underground.  The  water  supply 
will  be  drawn  from  the  filtration  plant.  The  two  proposals  sub- 
mitted by  the  water  company  were:  The  United  Water  & 
Power  Company  will  construct  the  double  pipe  line  and  tun- 
nels specified  above,  the  pipes  to  be  of  reinforced  concrete 
six  inches  thick  and  the  tunnels  to  be  lined  with  reinforced 
concrete  12  inches  thick  and  will  deliver  to  the  city  of  Sac- 
ramento, said  pipe  line  and  tunnels,  a  site  for  filtration 
plant  and  a  permanent  right  to  any  amount  of  water  from  20,- 
000.000  gallons  per  24  hours  to  100,000,000  gallons  per  24 
hours,  all  for  the  sum  of  $2,500,000.  The  United  Water  & 
Power  Company  will  construct  the  double  pipe  line  and  con- 
crete lined  tunnels  specified  above,  the  pipes  to  be  con- 
structed of  riveted  and  dipped  steel,  and  will  deliver  to  the 
city  of  Sacramento,  said  pipe  line  and  tunnels,  a  site  for 
filtration  plant  and  a  permanent  right  to  any  amount  of 
water  from  20,000,000  gallons  to  100,000,000  gallons  per  24 
hours,  all  for  the  sum  of  $3,000,000.  All  surveys,  plans,  engi- 
neering and  construction  work  will  be  done  by  the  United 
Water  &  Power  Company,  under  the  general  supervision  of 
the  city  engineer.  If  surveys  are  started  this  spring  the  en- 
tire work  can  be  completed  and  the  water  will  be  available 
by  July  1,  1914. 
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TRANS -BAY  CABLE  OF  GREAT  WESTERN  POWER  CO.' 
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The  problem  of  laying  a  submarine  power  cable 
across  San  Francisco  Bay  was  first  considered  by  the 
writer  in  1902  and  1903,  wlien  connected  with  the  San 
Francisco  Gas  &  Electric  Company.  At  that  time  the 
Standard  Electric  Company  was  endeavoring  to  deliver 
current  into  San  Francisco  over  their  transmission  line 
along  the  ])eninsula  from  Mission  San  Jose.  The  fog 
and  other  conditions  made  the  delivcrv  so  unsatisfac- 


with  the  idea  of  carrying  an  overhead  line  across  the 
island  in  close  proximity  to  the  present  overhead  tele- 
])hone  lines,  but  nothing  more  definite  was  done  at  that 
time. 

The  Great  Western  Power  Company  also  gave 
some  study  to  the  problem  during  the  early  construc- 
tion period  of  its  plant  in  1906-07. 

I'Vom  time  to  time,  however,  in  order  to  keep  in 


Laying    Great    Western     Power    Company's    Cable    Across    San   Francisco  Bay. 


tory  that  a  solution  in  a  submarine  cable  was  consid- 
ered. Not  being  able  to  arrange  satisfactory  terms, 
the  possibility  of  this  source  of  supply  was  dispensed 
with  and  not  until  190.5,  after  the  purchase  of  the  .San 
Francisco  Gas  &  Electric  Company  by  the  Pacific  Gas 
&  Electric  Company,  was  the  matter  again  taken  up, 
the  idea  being  to  transmit  power  from  the  First  and 
Grove  Street  Station  in  Oakland  to  Station  C  on 
Jessie  street  on  the  San  Francisco  side. 

In  the  latter  part  of  1906  the  subject  was  again 
revived  and  carried  so  far  as  to  receive  permission 
from  the  commandant  at  the  Goat  Island  training  sta- 
tion to  land  the  cable  on  either  side  of  Goat  Island 


»Paper  presented  before  San  Francisco  Section,  A.  I.  E.   E., 
February   2G.    1912. 


touch  with  the  development  of  the  submarine  cable, 
much  discussion  was  had  with  the  different  manufac- 
turers and  many  types  and  various  schemes  were  pro- 
posed by  them,  some  suggesting  three  single  con- 
ductors in  separate  leads,  others  triple  conductor,  some 
steel  and  some  copper  armor.  No  reliable  progress 
was  made  and  the  scheme  was  dropped  until  the  year 
1010  when  the  City  Electric  Company  gave  some  at- 
tention to  the  problem  with  a  view  of  delivering  cur- 
rent to  Oakland  from  its  steam  plant  at  North  Beach. 
The  acquisition  of  the  City  Electric  Company  by 
the  Great  Western  Power  Company  placed  both  con- 
cerns under  one  management  and  immediately  the  ad- 
vantages of  a  connection  between  these  two  growing 
concerns  became  apparent.     The  City  Electric  Com- 


240 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.    XXVlII-No.    11 


pany,  supplying  a  demand  in  San  iM-anciscu  oi  api)rox- 
imately  13,500  kilowatts,  needed  an  independent  and 
reliable  source  of  power.  The  Great  Western  Power 
Company, with  its  40,000kilo watt, modern  hydroelectric 
development  on  the  Feather  River,  needed  the  regu- 
lating advantages  at  this  end  of  its  133  mile  transmis- 
sion line  that  the  steam  turbine  plant  of  the  City  Elec- 
tric Company  afforded.  These  obvious  advantages, 
together  with  the  economics  which  the  introduction  of 
hydroelectric  power  would  mean  to  the  consolidated 
companies,  were  immediately  apparent,  and  plans 
were  started  for  th*"  placing  of  a  submarine  cable  under 
the  waters  of  San  Francisco  Bay. 

The  general  problem  involved  a  selection  of  volt- 
age and  design  of  cable  best  suited  to  the  conditions 
as  they  existed,  the  distributing  potential  of  the  Great 
Western  Power  Company  in  Oakland  being  12,000 
volts  and  of  the  City  Electric  Company  in  San  Fran- 
cisco— 11,500  volts  "Y,"  with  grounded  neutral. 

^ffnoW  37-  *A  O  vv  <S    S^CCL    ^/V/^fC 
-  ii     /?t/oac» 


Cable    Ciiiss-Scction. 

By  this  time,  all  the  cable  maiuifacturers  were 
eager  to  construct  such  a  cable  as  would  accomplish 
the  end  in  view,  but  in  considering  the  size,  carrying 
capacity  and  final  determination  of  voltage,  all  agreed 
that  the  limit  of  cable  sizes  was  the  maximum  diam- 
eter that  the  armoring  machines  would  take  care  of 
The  problem  then  was,  considering  maximum  diameter, 
voltage,  carrying  capacity  and  cost,  to  select  the  most 
efficient  cable.  The  use  of  a  potential  greater  than 
12,000  volts  meant  increased  insulation  and  decreased 
radiating  ability,  and  consequent  decreased  carrying 
capacity.  For  example,  a  3  conductor.  No.  2  cable  for 
22,000  volts  (the  same  external  diameter  as  No.  0000, 
the  cable  selected)  figured  on  a  maximum  safe  tem- 
perature of  150  degrees  Fahrenheit  would  give  4150 
k.v.a.,  while  a  3  conductor,  0000  for  12,000  volts 
would  give  6200  k.v.a.  when  submerged  in  55  degree 
water.  Consequently,  a  selection  of  the  3  conductor, 
0000  cable  for  12,000  volts  working  pressure  of  cable. 

While  the  several  manufacturers  varied  somewhat 
in  their  suggestions,  from  the  all  Para  rubber  unleaded, 
to  a  leaded,  paper  insulated  cable,  the  consensus  of 
opinion  was  a  cable  of  the  following  specifications, 
which  was  finally  ordered  from  the  Standard  Under- 
ground Cable  Company : 

Three  conductor,  0000,  B.  &  S.  gauge,  each  conduc- 
tor being  made  up  of  19  soft  drawn  strands,  concen- 
trically stranded  together.  Conductivity  not  less  than 
98  per  cent,  according  to  Matthiessen's  Standard.   Con- 


1st,  5/32  in.,  30  per  cent  Para  rubber;  2d,  One  layer 
of  rubber-faced  tape  over  the  rubber  insulation,  with 
1/8  in.  lap ;  3d,  2/32  in.  varnished  cloth  over  the  rub- 
ber tape.  The  separately  insulated  conductors  are 
twisted  together  with  a  pitch  of  about  24  in.  and  a  jute 
filler  saturated  with  insulation  compound  is  used  to 
round  out  the  conductors  before  the  belt  or  outer 
jacket  is  applied.  The  outer  insulation  belt  consists 
of  6/32  in.  varnished  cloth,  making  a  total  insulation 
between  conductors  of  14/32  in.,  and  between  con- 
ductors and  sheath  13/32  in.  The  lead  sheath  is  1/8 
in.  in  thickness  and  contains  2  per  cent  tin.  Outside 
the  lead  sheath  is  a  serving  of  4/32in.  tarred  jute  and 
over  this  jute  is  an  armor  of  Z7  Xo.  4.  B.  W.  G.  galvan- 
ized steel  wires  with  a  i^itch  of  about  24  in.  Over  the 
armor  is  a  serving  of  4/32  in.  tarred  jute  with  a  lime 
and  sand  finish. 

The  cable  was  tested  at  the  factory  at  a  potential  of 
32,000  volts  between  conductors,  and  between  conduc- 
tors and  lead  sheath  for  a  period  of  30  minutes. 

The  diameter  over  all  is  3.75  in.  and  the  weight  is 
171^  lb.  to  the  foot. 

Permission  was  granted  by  the  Secretary  of  War 
for  the  installation  of  this  cable  between  the  Western 
Pacific  mole  on  the  east  bay  side  to  the  old  army  trans- 
port dock  on  the  San  Francisco  side,  over  a  certain 
route  which  is  laid  almost  entirely  in  the  forbidden 
anchorage  and  which  bore  to  the  north  so  as  to  avoid 
the  new  ship  channel  which  is  to  be  dredged  westerly 
from  Oakland  Creek.  The  courses  were  mapped  out 
and  several  runs  were  made  over  the  arranged  line 
so  as  to  obtain  fixed  hind  marks  where  the  courses 
were  to  be  changed.  These  locations  were  plotted, 
to  the  end  that  definite  position  of  cable  was  assured. 

The  length  of  cable  as  laid  from  the  efirl  of  the 
transport  dock,  now  known  as  Pier  No.  12.  to  the  West- 
ern Pacific  mole,  on  the  course  laid,  is  18.800  ft.  Tn 
this  is  added  1000  ft.  of  triplex.  ,300,000  circular  mill 
lead  encased,  double  steel  tape  armored  cable  used  for 
shore  ends  on  both  sides  of  the  bav  and  leading  along 
under  the  wharves  out  of  the  water  to  the  overhead 
construction. 

The  manufacturer  foimd  it  imnossible  to  make  the 
cable  up  in  longer  lengths  than  1250  ft.  The  necessity 
of  laving  this  cable  in  one  piece  and  making  all  splices 
ashore  was  evident  and  the  question  of  a  suitable  reel 
presented  itself,  .^ccordinc^l^■.  a  hori/^ontal  reel  was 
constructed  with  a  steel  shaft  and  arrangement  of 
truss  rods,  havincr  a  minimum  diameter  of  11  ft.,  a 
length  between  heads  of  26  ft.,  and  a  maximum  diam- 
eter of  winding  space  of  18  ft.  To  accommodate  this 
reel  and  its  weichtv  load,  it  was  necessarv  to  have  a 
bnrsre  of  extraordinary  stabilitv  and  we  fortunately  suc- 
ceeded in  lea«in?  a  car  float  from  the  Santa  Fe  Railroad. 
This  float  is  37  ft.  wide  and  200  ft.  Ion?  and  is  equipped 
with  pilot  house  and  rudders.  The  sunerimnosed  load 
was  as  follows  :  cable,  350.000  lb.,  reel  90.000  lb.,  boiler 
nrrl  pnorjrip  Tused  for  nn^'inc  out)  20  000  lb.  :  total.  460.- 
000  lb.  "'"^ 

The  run  for  laving  of  cable  was  made  with  a  tug 
boat  on  each  side  of  the  barge  and  a  third  tug  standing 
bv  for  emergency  use.  The  running  speed  varied  from 
200  to  500  ft.  per  minute. 


ductors  are  tinned  as  a  protection  against  vulcanizing^         The  cable  being  laid  in  forbidden  anchorage  water, 
compound.    The  insulation  on  individual  conductors  is:™thcre  is  a,  minimum  liability  of  interference  from  ship's 
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anchors,  and  the  depth  of  water  varies  along  the  course 
from  a  niinininni  of  about  15  ft.  to  a  maximum  of  80  ft. 
'Ihe  bottom  of  the  bay  on  which  the  cable  rests  is  sand 
or  mud  formation. 

rile  operation  of  laying  the  cable  was  successfully 
accomplished  on  the  afternoon  of  January  23d,  1912, 
although  some  difficulty  was  experienced  in  keepins; 
the  course  on  account  of  the  incoming  tide.  The  shore 
splices  were  made  and  the  cable  tested  about  midnight 
of  tlie  same  day  from  the  Oakland  side. 

In  making  the  preliminary  tests  from  the  Oakland 
steam  plant  of  the  Great  Western  Power  Company, 
after  laying,  a  breakdown  occurred  at  11,500  volts. 
This  immediately  presented  the  interesting  problem 
of  locating,  raising  and  repairing  the  fault,  and  no  time 
was  lost  in  getting  ready  for  the  work. 

A  \\'hcatstone  bridge  was  first  used  in  locating  the 
trouble  but  the  results  were  obviously  unreliable  and 
direct  current  at  250  volts  was  substituted  b\-  reading 
the  current  and  potential  drop.  ; 


The  break  was  consequently  located  and  the  serv- 
ices of  the  cable  repair  outfit  of  the  Pacific  Tele])hone 
&  Telegraph  Company  was  enlisted  to  locate  the  cable 
and  its  fault.  After  towing  the  outfit  approximately  to 
the  plotted  location  of  the  cable  an  anchor  was  cast 
overboard  and  the  tug  steamed  away,  slowly  dragging 
the  bottom,  with  the  result  that  shortly  the  anchor 
was  fouled  and  the  cable  hoisted  out  of  the  water  and 
placed  over  a  sheave  8  ft.  in  diameter  which  was  sus- 
pended from  the  derrick  on  the  barge.  Once  placed 
over  the  sheave,  the  barge  was  towed  along  in  direction 
of  the  cable. 

.An  alternating  current  of  100  amperes  was  main- 
tained through  the  conductors  and  fault  while  under- 
running  and  an  exploring  coil  was  used  outside  the 
armor.  With  current  flowing,  a  distinct  tone  can  be 
heard  through  a  telephone  receiver,  the  tone  (lisa])pcar- 
ing  immediately  on   passing  the   fault.     This  method 


Table 


Cable   Barge. 
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makes  a  definite  and  relatively  cjuick  means  of  locating 
trouble  after  the  approximate  location  has  been  made 
by  direct  current  tests  for  resistance.  Accuracy  of  re- 
sistance tests  is  shown  by  results  giving  location  within 
5  ft.  in  1500  and  100  ft.  in  case  of  the  second  fault,  a 
distance  of  7000  ft.  from  Pier  No.  12. 

Repairs  were  made  in  24  hours'  time,  the  cable 
thrown  overboard  and  regular  service  commenced  on 
January  20th.  The  two  systems  were  paralleled  and 
1500  kilowatt  hours  per  hour  delivered  in  San  Fran- 
cisco the  first  day.  This  has  been  increased  gradually 
to  3000  kilowatt «  which  is  about  all  that  can  be  trans- 
ferred without  the  aid  of  the  regulating  plant  now  on 
order.  '        ' 

The  voltage  compensating  and  regulating  equip- 
ment for  the  Folsom  street  substation  in  San  Francisco 
consists  of  a  575  k.v.a.,  3-phase,  auto  transformer  for 
boosting  the  potential  from  9500  volts  "Y"  to  10,750 
volts  "Y"'  and  a  600  k.v.a..  3-phasc  automatic,  in- 
duction regulator  with  range  of  1500  volts  in  either 
direction  from  10.750. 


Cable    Splice. 


The  autri  transformer  referred  to  above  is  also  con- 
structed with  a  winding  suitable  for  raising  the  ])oten- 
tial  from  10.750  volts '^"Y"  to  13.000  volts  for  use  in 
feeding  current  back  across  the  bay  from  San  l*"raii- 
cisco  to  Oakland  in  case  of  emergency. 

The  cable  is  p.-otected  on  both  ends  by  automatic 
oil  switches  and  aluminum  cell  cable  arresters. 

On  Feb.  20th  at  6  \,.  m.  the  automatic  switches  on 
both  ends  of  the  cable  tripped  out  and  a  test  indicated  a 
short  on  the  cable.  Upon  testing  by  resistance  method 
the  fault  was  located  18,200  feet  from  the  San  Francisco 
ei:d.  or  near  the  '\\'estern  Pacific  mole  where  the  cable 
lays  in  15  ft.  of  water  at  high  tide.  Immediately  steps 
were  again  taken  to  find  the  trouble  and  after  investi- 
gation it  was  found  that  the  A\'estern  Pacific  tug  had 
lost  its  steerage  way  in  low  tide  that  evening  and  the 
propeller  had  cut  the  cable,  causing  an  interruption. 

The  first  two  faults  referred  to  above  occurred  at 
splices  and  were  apparent!}'  due  to  slack  armor,  allow- 
ing a  strain  to  come  en  the  core  during  process  of  lay- 
ing, resulting  in  a  fracture  of  the  lead  sheath  at  the 
end  of  the  sleeve. 

The  ease  and  certaintv  of  locating  and  repairing 
faults  lead  us  to  consider  the  submarine  cable  a  part 
of  an  ordinary  underground  system  with  the  added  ad- 
vantage of  water  to  put  out  the  fire. 

The  success  of  this  novel  undertaking  is  due  to  the 
personal  interest  manifested  by  the  employes  engaged 
on  the  Avork,  and  especially  to  Messrs.  Hanscom  and 
Beardsley  for  their  untiring  efforts  and  co-operation  in 
personally  directing  every  phase  thereof. 


DISCUSSION. 
The    Transbay    Cable    of   the    Great    Western    Power 
Company. 

//.  W.  Crozicr  ( Chairman):  Wc  arc  certainly  obliged  to 
Mr.  Naphtaly  for  his  paper  and  description  of  l:-ying  their  cable 
across  San  Francisco  Bay.  The  meeting  is  open  for  discussion. 
I  think  probably  you.  would  like  to  ask  a  few  questions  while 
they  are  fresh  in  your  minds,  if  Mr.  Naphtaly  vill  be  so  good  as 
to  answer  them. 

Question:  What  is  the  capacity  of  llic  cable  from  shore  to 
shore  ? 

S.  L.  Naphtaly:  We  figured  with  a  rise  in  temperature  of 
ISO  degrees,  the  maximum  we  can  get  through  with  unity  power 
fi'.ctor  is  about  6200  kw. 

/.  E.  Woodhridgc:  Was  that  lirst  fault  described  by  the 
speaker  at  a  joint  or  in  the  cable? 

.S".  L.  Naphtaly:  All  the  faults  were  at  joints.  It  seems  to 
b;-  due  to  the  slacking  of  the  armor.  The  armor  was  wound  on  the 
cable  as  tightly  as  it  could  be  when  it  left  the  factory.  In  order 
to  make  the  joints  \vc  had  to  pare  the  .nrinor  off  a  certain  num- 
ber of  feet,  and  then  the  armor  was  wrapped  across  the  joint 
with  the  same  pitch,  you  might  say,  as  it  was  on  the  run  of  the 
c.'ible;  but  we  found  that  the  armor  slacked  back  on  the  cable, 
and  it  was  almost  impossible  to  hold  it.  We  did  not  appreciate 
the  importance  of  that  until  we  had  the  burn-out. 

/.  E.   U'oadbrid'^c:     Did  the  lead  open? 

-S".  /,.  Naphtaly:    ^'es.    The  strain  came  on  the  lead,  and  re 
Mdlcd  in  fracture  of  Ic;id  at  the  end  of  sleeve.    W-  have  found  all 
Ibis  trouble  ;it  the  joints;   that  is  to  say.  at  he  end  of  the  lead 
sleeve. 

/].  (/.  Jimcs:  How  did  \(>u  gel  the  nioisttire  out  of  the 
joints  after  the  burn-cuit  took  place? 

5".  /..  Naphtaly:  The  ide;i  of  impregnating  the  jule  with 
ii.sulating  compound  was  to  keep  the  moisture  from  running 
back,  and  we  f.iund  little  difficulty  in  cutting  away  sufficient 
cable  to  eliminate  the  moisture.  The  most  we  cut  ^'ay  was  six 
feet,  but  we  needed  to  take  that  up  anyhow  on  account  of  the 
anrior  we  had  to  get  to   replace  the  joint. 

Mr.  Clark:  ITow  much  of  a  burn  out  was  there  in  the  first 
f.Tilure? 

.'r.  /,  Naphtaly:  In  the  trouble  due  to  the  tug  there  was 
a  very  decided  burn,  while  at  the  splice  there  was  but  little 
evidence  of  burning. 

Question:  Why  was  it  considered  necessary  Ir  join  the  cable 
ashore  before  commencing  the  work  of  laying? 

.9.  /,.  Naphtaly:  We  talked  to  everybody  who  had  experi- 
ence in  this  city  and  other  places  laying  cable,  and  they  all  sug- 
gested the  absohjte  necessity  of  joining  the  cable  ashore  on  ac- 
cc  unt  of  weather  and  tide  conditions;  but  I  am  frank  to  say 
that  the  next  cable  we  will  join  up  on  shipboard  .ni  account  of  the 
bending,  and  then  it  is  a  good  deal  easier  to  handle.  You  can 
go  out  there  and  anchor  a  barge,  and  get  it  overboard  between 
tides;  and  even  if  you  could  not  there  is  no  difficult}'  on  a  calm 
day.  If  it  is  a  rough  day  it  may  be  more  difficult,  but  not  by 
any  means  impossible ;  in  fact,  it  is  the  practical  way  to  do  it. 
Tiiose  are  things  we  have  to  learn. 

F.  H.  Varney:  In  anchoring  there  do  you  anchor  the  tug- 
biat  or  the  barge? 

5.  L.  Naphtaly:  As  I  tried  to  bring  out,  the  method  of 
cnfching  the  cable  is  to  drag  with  an  anchor  in  about  the  right 
location  and  hoist  the  cable  on  the  barge.  When  the  cable  is 
picked  up.  it  anchors  the  barge — the  cable  holds  it  against  tide 
or  wind.  I  believe  other  cables  have  been  picked  up.  but  there 
■-eems  to  be  no  difficulty  about  it.  I  saw  a  scow  pick  up  one  the 
other  day  and  throw  it  back,  but  we  seem  to  have  telephone  com- 
nninication  just  the  same. 

H.  y.  Hall:  Was  the  use  of  a  cable  with  varnish  cambric  in- 
sulation only  considered,  and  what  would  have  been  the  increased 
carrying  capacity  as  compared  with  that  of  the  cable  installed? 
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S.  L.  Naphtaly:  We  did  not  go  into  that  matter,  becausa 
none  of  the  niatuifacturcrs  rcconinicndcd  a  full  cambric  cable. 
The  General  Electric  Company  recommended  a  full  rubber  cable 
first;  and  they  gradually,  in  order  to  meet  the  specifications, 
pulled  down  to  a  combination  of  Para  rubber  and  cambric ;  but 
my  recollection  is  that  nolwdy  figured  on  a  full  cambric  in- 
sulated cable. 

A'.  IV.  Reed:  When  you  removed  the  armor  outside  the 
iron  wire  how  did  you  join  the  ends  together? 

5'.  L.  Naphtaly:    When  the  armor  was  removed? 

A'^.  IV.  Reed:  Yes.  How  did  you  make  the  joint  in  the 
aimor? 

S.  L.  Naphtaly:  That  was  made  by  serving  with  a  seizing 
around  the  end  where  the  length  of  armor  got  back  to  the 
original  size  of  the  cable.  When  it  passed  the  joint  and  got 
over  to  the  original  size  of  the  cable  there  was  a  seizing  put  on 
there,  and  the  armor  was  bent  tack  over  the  seizing,  and  thiii 
the  whole  armor  that  was  wound  around  was  wrapped  circularly 
with   No.  6  wire. 

A'.  IV.  Reed:    There  was  no  joint  at  all  on  the  N'o.  6  wire? 

5".  L.  Naphtaly:    No. 

A'.  A.  Eckart:  In  the  case  of  cutting  the  lead  sheath  un<k'r 
the  water  what  precautions  were  taken  in  drying  out? 

S.  L.  Naphtaly:  We  found,  as  I  mentioned  before,  the  wor-! 
place,  I  think,  was  something  in  the  ncighterhood  of  six  feci 
more  than  the  piece  necessary  to  cut  off  to  get  the  armor.  Th  ■ 
test  wc  made  for  moisture  was  taking  the  jute  and  putting  it  in 
boiling  paraffine. 

F.  H.  Varney:  If  you  will  remember  your  opening  statement 
^the  controlling  factor  in  the  cable  was  the  size  of  the  machine  to 
armor  the  cable — did  you  consider  with  the  manufacturers  the 
possibility  of  building  a  special  machine  to  armor  a  larger  size 
cable?  Isn't  it  a  fact  that  the  price  of  an  armoring  machine  is 
not  a  great  factor  if  you  lay  many  cables  of  that  size? 

S.  L.  Naphtaly:  We  talked  it  over  with  the  idea  of  getting 
a  larger  cable,  but  decided  the  advantages  would  not  warrant 
the  extra  expense ;  and  we  also  figured  that  if  we  had  a  cable 
over  which  we  could  really  supply  5000  or  6000  kw.,  that  was 
a  good  size  unit  for  our  conditions.  We  were  satisfied  to  take 
something  that  they  liad.  We  did  not  want  to  go  into  more 
difficulty. 

F.  H.  Varney:  5000  kw.  is  not  a  very  great  unit.  For  in- 
stance, to  compare  that  with  the  size  of  a  steam  unit.  I  was 
wondering  if  you  had  figured  at  all  on  what  it  would  cost  to 
build  a  machine. 

5'.  L.  Naphtaly:  We  did  not,  but  for  our  purpose  we  fig- 
uied  on  a  unit  of  5,000  or  6,000  kw.  doing  what  we  cared  to 
transmit.  We  figured  ihat  a  certain  number  of  those  cables 
would  take  care  of  the  amount  of  load  that  wc  wanted  to  trans- 
mit in  the  most  economical  way.  We  figured  o.i  three  cables — 
two  and  a  spare. 

Question:  About  how  long  do  you  consider  would  be  the 
average  time  to  locate  a  burn-out  and  repair  it? 

S.  L.  Naphtaly:  With  the  equipment  which  we  expect  to 
have  I  would  say  that  they  can  be  located,  a  joint  made  and 
put  back  in  from  twelve  to  fourteen  hours.  Of  course  I  am 
inclined  to  think,  from  what  we  see  of  the  thing,  that  if  we 
get  over  this  trouble  we  will  have  very  little  difficulty.  Proliably 
the  fact  that  this  tug  caught  us  was  because  we  haven't  our 
cable  crossing  signs  up,  nor  is  our  cable  charted  on  the  hydro- 
graphic  maps.  We  have  now  got  permission  lo  put  a  proper 
sign  up.     The  tug  caught  it  with  the  propeller. 

H.  IV.  Crosier:  Mr.  Naphtaly  has  been  very  good  to  an 
swer  so  many  questions  and  now  we  would  like  to  have  some 
new  ideas.  It  is  suggested  that  perhaps  Mr.  Griswold,  of  the 
Pacific  Telephone  &  Telegraph  Company,  might  offer  some 
information  or  some  discussion  as  to  experiences  in  repair- 
ing telephone  cables  in  the  same  vicinity. 

A.  H.  Griswold:     Our  cables  are  not  power  cables,  but  they 


are  interesting  to  us.  We  have  six  or  eight  cables  crossing 
San  Francisco  Bay,  running  from  the  old  guttapercha  cables  to 
the  more  modern  tri-core  paper-covered  cables;  and  the  in- 
stallation of  those  cables  has  been  a  very  interesting  problem 
to  us. 

There  is  a  limit  of  depth  at  which  cables  can  be  laid.  We 
have  a  cable  in  Puget  Sound  at  a  depth  of  about  120  fathoms, 
and  the  pressure  is  considerable  at  that  depth,  and  it  was  an- 
ticipated that  the  aible  would  not  be  a  success.  That  is  a  loose 
core  paper  insulated,  lead  covered,  armored  cable.  The  Brit- 
ish Columbia  Telephone  Company  recently  laid  a  cable  in  the 
i:orthern  end  of  Puget  Sound  in  about  140  fathoms.  The  cable 
was  manufactured  in  England,  and  was  a  guttapercha  cable,  its 
selection  being  due  to  the  fact  that  the  manufacturers  would 
not  guarantee  a  lead  covered  cable  under  that  pressure.  It  is 
ai:  interesting  fact  in  connection  with  guttapercha  cables,  that 
the  greater  the  pressure  the  better  the  insulation,  due  of  course 
to  the  pressure  on  the  rubber  closing  the  pores.. 

The  design  of  telephone  cables  has  progressed  considerably 
iii  the  last  few  years,  and  they  are  getting  more  and  more 
d:fficult  to  handle.  We  require  for  transmission  purposes  a 
very  low  capacity  cable  to  give  us  the  proper  efficiency,  and  the 
cable  has  a  very  loose  core;  in  fact  it  is  so  delicate  in  a  way 
that  in  the  last  cable,  which  we  laid  only  a  few  weeks  ago, 
we  found  that  its  characteristics  had  changed  considerably  in 
taking  it  off  of  the  reel  on  which  it  was  shipped  and  putting 
it  on  the  reel  of  the  cable  barge ;  and  the  tests  which  we  made 
after  performing  that  operation  were  considerably  different 
fioni  the  factory  tests  which  were  sent  to  us,  and  necessitated 
making  some  different  arrangements  in  the  splicing  of  the  cable. 

We  splice  the  cables  approximately  in  the  same  manner 
that  Mr.  Naphtaly  has  illustrated,  with  the  exception  that 
we  use  a  single  sheath  ■nstead  of  a  double  sheath.  The  armor 
is  served  in  approximately  the  same  manner.  We  have  in  nearly 
every  case  spliced  our  cables  before  placing  them  on  the  sub- 
marine cable  reel,  and  have  had  no  difficulty  with  the  splices 
after  being  laid. 

The  control  of  a  cable  reel  by  any  gear  arrangement  I 
believe  is  undesirable,  because  in  laying  a  cable  you  must  not 
have  any  strain  upon  it,  and  at  the  same  time  yi.a  must  not  allow 
enough  slack  to  permit  the  cable  to  kink  in  any  way.  Conse- 
quently, if  you  have  some  adequate  type  of  brake  arrangement 
by  which  you  can  regulate  the  tension  on  the  cable  quickly  and 
accurately,  I  believe  better  results  can  be  obtained  than  by  any 
gear  arrangement,  unless  that  gear  arrangement  be  of  a  par- 
ticularly good  sort  that  would  allow  you  to  I'lakc  very  quick 
adjustments. 

Our  later  types  of  cables  arc  interesting  beaiuse  we  have 
1  len  able  to  operate  phantoms  over  them.  As  many  of  you 
l:now,  we  can  operate  a  third  telephone  circuit  over  two  cir- 
cuits; that  is,  the  two  circuits  carry  the  third.  We  do  that 
by  what  we  call  a  duplex  cable,  specially  and  carefully  de- 
signed. In  the  first  place,  considering  only  four  wires,  or  a 
ijuad,  as  we  call  it,  the  four  wires  at  the  factory  are  first  care- 
fully measured  as  to  characteristics,  resistance,  and  as  to  length, 
l)cing  exactly  of  the  same  length.  Then  the  four  wires  are 
insulated  and  twisted  together  with  a  definite  twist,  absolutely 
the  same  number  of  turns  per  foot  throughout  the  entire 
length  of  the  cable.  This  is  necessary  to  get  a  uniform  cable 
a:  far  as  the  transmission  is  concerned.  It  was  found  that 
111  the  ordinary  stock  cable,  in  twisting  a  pair,  frequently  in- 
sle.id  of  the  two  wires  twisting  uniformly  one  v.ire  would  wrap 
around  the  other,  and  the  length  of  one  v.irc  would  be 
considerably  greater  than  the  length  of  the  othe'.  By  this 
p.irticular  method  we  are  able  to  get  a  aible  with  the  wires  uni- 
form throughout,  and  by  it  we  also  hope  to  incre;ise  the  capacity 
— Iiy  capacity  I  mean  the  number  of  telephone  circuits  per 
c.  ble,  by  carrying  phantom  circuits  through  them  under  the  bay. 
The  question  was  asked  about  a  larger  armoring  machine. 
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Ptrliaps  some  of  you  do  not  <|uilc  rcilize  the  size  of  one  of 
these  cables  after  it  is  armored.  It  is  a1)oiil  as  large  as  your 
arm,  and  as  stiff  as  a  piece  of  iron  of  the  same  size;  and  if 
you  had  a  cable  much  larger  than  that  it  would  be  very  diffi- 
cult indeed  to  handle.  It  would  be  hard  to  wm-l  it  on  the  reel, 
and  I  imagine  that  it  would  not  be  much  of  a  success, 
such  a  way  that  it  would  not  be  much  of  a  success. 

D.  P.  FuUerton:  I  think  Mr.  Griswold  has  covered  the 
point,  but  we  have  had  a  varied  experience  in  cable  laying.  I 
believe  that  outside  of  the  Western  Union  Company  we  prob- 
ably had  the  first  cable  across  the  San  Francisco  B;iy.  The 
telephone  company's  first  cable  was  laid  in  the  early  eighties,  and 
consisted  of  a  single  wire  rubber-covered,  and  armored  of 
course.  Later  on  our  cables  developed,  and  for  a  great  many 
years  a  5  pair,  and  7  pair.  14  and  16  gauge  were  our  standard. 
Ii:  1902  we  laid  our  first  paper  cable.  In  those  days  we  figured 
the  average  life  of  the  rubber  covered  cable  would  be  prob- 
ably six  or  seven  years.  As  a  matter  of  fact  some  of  them  are 
in  service  today  that  we  laid  as  far  hick  as  1896  or  1897.  In 
some  of  them  certain  pairs  are  broken  down  and  are  unfit  for 
use  except  on  very  short  lines,  but  others  are  giving  good  service. 
In  1902  the  first  paper  insulated  cable  was  laid.  It  was  a 
28  pair.  Since  that  time  we  have  gradually  in;proved  the  type 
of  cable  until  now  the  last  cable — the  latest  1}  pe — which  was 
bid  a  few  weeks  ago,  is  an  85  pair,  and  built  up  of  13  gauge, 
16  gauge  anil  19  gauge  cables.  We  have  at  the  present  time 
six  cables  between  here  and  Goat  Island;  nine  between  Goat 
Island  and  Long  Wharf;  four  across  the  Straits  of  Canpiincz 
and  three  across  the  Mead.s. 

In  the  early  days  of  tlie  paper  cable  a  break  was  quite  a  seri- 
ous thing  for  us,  but  today  we  do  not  find  it  .so.  We  arc 
pretty  well  equipped  to  take  care  of  our  troubles,  and  on  a 
break  we  find  time  is  the  salvation  of  our  cable. — Further 
we  find  that  the  manufacturers  have  aided  us  greatly 
in  the  building  up  of  the  cables  by  the  manner  in  which  the 
paper  is  stowed  away.  We  find  now  on  a  break  that  the  water 
seldom  goes  back  from  cacli  side  of  the  break  over  60  or  70 
feet,  which  we  consider  a  good  factor  in  cable  construction. 
We  find  the  swelling  of  tile  paper  compresses  whatever  air  may 
be  in  the  cable,  which  wll  in  time  prevent  the  water  from  going 
back  more  than  60  or  70  feet  from  the  break. 

We  have  had  in  the  last  year  or  two  few  breaks  that 
forced  us  to  abandon  any  cable.  We  found  lately  that  it  is 
an  easy  matter  to  take  up  any  cable  that  is  damaged  and  re- 
place it  and  put  it  in  good  service.  That  includes  the  cables 
across  the  Golden  Gate.  For  a  great  many  years  a  cable  that 
showed  bad  across  the  Heads  was  abandoned  and  a  new  cable 
laid.  At  this  time  it  is  an  easy  matter  to  get  up  that  cable  and 
relay  it. 

Our  cables,  the  latest  type,  will  approach  in  size  the  cable  that 
Mr.  Naphtaly  just  described.  The  last  cable  we  laid  I  think 
weighed  alx)ut  14  pounds  or  15  pounds  to  th;;  foot,  and  was 
close  to  Zy^  in.  in  diameter.  We  have  two  cables  across  the 
Heads  that  are  double  armored.  The  first  armor  over  the 
lead  cable  on  the  jute  is  No.  4  steel  wire,  and  outside  of  that, 
laid  in  the  opposite  direction,  is  an  armor  of  No  2  mill  steel 
wire.  The  double  armor  we  found  really  necessary  at  the 
Heads  on  account  of  the  swift  currents  and  the  rocky  bot- 
tom. We  are  satisfied  that  in  places  our  cables  are  suspended 
between  rocks  and  over  chasms,  and  that  the  swing  of  the 
cable  in  the  tide  wears  it  away  and  eventually  causes  a  break. 

We  recently  found  that  one  of  our  cables  w^as  beginning  to 
show  trouble.  When  we  took  it  up  we  found  that  the  armor, 
considering  the  length  of  time  that  the  cable  had  been  down, 
wa>  in  good  condition ;  probably  25  per  cent  being  eaten  away ; 
but  where  the  trouble  occurred  the  entire  steel  armor  of  ths 
cable  had  been  eaten  away  for  the  space  of  not  over  two  feet 
and  each  wire  tapered  down  to  a  point.     There  was  a  separa- 


tion of  an  inch  or  two  between  the  ends  of  the  wire,  and  our 
oidy  conclusion  was  that  the  cable  had  probably  laid  across 
some  copper  part  of  the  old  "City  of  Chester,"  sunk  a  few  years 
ago,    which    possibly    started    some    action. 

We  were  very  glad  to  assist  Mr.  Naphtaly  in  the  handling 
of  his  cable,  and  I  am  giad  to  see  that  he  has  reverted  to  the 
idea  of  laying  his  cable  in  sections.  For  a  cable  of  that  size 
we  would  recommend  always  that  it  be  laid  in  sections,  and  the 
splice  made  on  board  the  vessel.  We  find  no  trouble  whatever 
in  making  our  repairs;  and  while  we  have  had  no  occasion 
to  lay  a  cable  in  sections,  we  have  in  case  of  trouble  cut  off 
one  portion  of  the  cable,  the  defective  portion — sealed  up  the 
end  of  the  other  and  dropped  it  overboard,  and  afterwards 
picked  it  up  and  relaid  our  cable. 

Our  greatest  faith  however  in  laying  the  cable  is  in  the 
personality  of  the  men  in  charge  of  the  actual  laying  and  the 
actual  location  of  the  faults,  and  that  is  where  our  success 
comes  in  in  making  repairs  to  our  cables. 

The  cost  of  cable  laying  we  estimate  at  an  average  of 
about  30  cents  a  foot;  that  is  the  actiwl  laying  of  the  cable. 

There  is  one  thing  which  I  do  not  think  Mr.  Naphtaly  did 
in  his  cable  which  we  practice.  Where  the  cable  is  spliced  and 
the  sheath  put  over,  the  lead  sheath,  where  it  is  wiped  at  the 
ends,  the  wiping  metal  is  tapered  down  .so  when  the  armor  is 
relaid  over  there  you  don't  have  to  splice  gradually;  and  it  en 
ables  you  to  lay  on  your  armor  practically  as  tight  over  the 
splice  as  was  put  on  the  cable  originally,  and  we  have  had 
no  trouble  with  splices  in  the  last  six  or  seven  years  to  my 
knowledge.  Our  greatest  trouble  is  the  Stockton  .schooners 
who  insist  on  picking  us  up  with  the  anchor. 

Referring  to  the  (|uestion  as  to  anchorage  the  barge  in 
making  repairs,  with  the  mush-room  type  of  anchor  you  have 
no  trouble  in  following  the  cable.  The  mushroom  will  permit 
your  barge  to  swing  in  any  direction  and  will  not  foul  any 
cable. 

C.  F.  Ekvclt:  Knoving  that  the  members  woukl  Ix;  in- 
terested in  what  had  been  done  in  Europe  in  thisvconnection  I 
wrote  over  to  the  Compagnie  de  I'Industrie  Electrique  et 
Mechanique  in   Geneva,  and   received  the   following  reply: 

"Wc  have  already  had  occasion  to  study  the  use  of  sub- 
marine cables  for  a  service  tension  of  150.000  volts  direct  current 
and  carrying  capacity  of   150  amperes. 

"So  far  as  the  cable  itself  was  concerned,  the  question  had 
been  completely  solved  previously,  and  it  was  more  particularlv 
on  the  junction  boxes  that  the  tests  were  made. 

"These  tests  have  been  absolutely  satisfactory  and  we  do 
not  see  any  difficulty  at  all  in  the  realization  of  the  junction 
boxes,  for  those  which  were  built  for  the  experiments  stood 
up  to  a  test  of  300,000  volts  direct  current  after  being  inten- 
tionally submitted  to  mechanical  effects  powerful  enough  to  tend 
to  deform  them. 

■'.As  for  the  cable  itself  employed  by  us  it  had  a  core  of 
copper  .116  square  inch  ir.  section,  which  signifies  a  density  of 
1290  amperes  per  square  inch.  This  density  is  not  high  as 
proved  by  the  long  tests  on  the  underground  cable  of  the 
Moutiers-Lyons    transmission. 

"The  insulation  consisted  of  a  sufficient  thickness  of  cellu- 
lose impregnated  with  a  special  material ;  over  the  insulation 
two  seamless  lead  sheaths  put  on  hot  with  a  hydraulic  press  and 
separated  from  each  other  by  means  of  a  layer  of  thick  pitch  ; 
over  the  last  two  impregnated  papers,  a  Layer  of  cordage,  an 
armoring  of  No.  9  B.  &  S.  steel  wire  and  over  all  a  winding 
of  tarred  hemp. 

"Constructed  for  a  service  tension  of  150,000  volts,  the 
different  pieces  of  the  c.ible  were  all  subjected  to  a  tension 
of  300.000  volts  for  a  quarter  of  an  hour  before  shipment. 

"The  insulation  was  about  800  megohms  per  mile  at  10 
degrees  C. 

"The  non-accessible  junction  boxes  were  made  of  lead 
sleeves. 

"The  European  price  of  the  cable  insulated  for  150,000  volts 
and  constructed  to  carry  150  amperes  with  junction  boxes  was 
$3540.00   a   mile,   laying  not   included." 
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ELEMENTS  OF  TURBINE  TESTING." 

BY    ROBERT   SIBLEY. 

We  come  now  to  the  important  consideration  of 
methods  used  in  the  commercial  testing  of  turbines. 
It  seems  to  be  thorough  standard  practice,  so  far  as 
Coast  conditions  are  concerned,  that  turbines  pur- 
chased from  the  large  manufacturing  concerns  should 
live  up  to  certain  definite  guarantees  under  strict  rules 
of  performance.  In  addition  to  the  question  of  heat 
regulation,  the  most  important  feature  of  a  turbine 
test  is  that  of  economy  in  operation. 


Fig.   J,     Illustration 


Turbine  Tinier 


Test. 


In  Fig.  1  we  have  a  picture  of  a  12,000  kw.  Curtis 
turbine.  Let  us  assume  that  this  turbine  is  sold  under 
conditions  of  guarantee  for  three  separate  load  varia- 
tions. For  full  load  of  12,000  kilowatt  output  the  steam 
consumption  should  not  exceed  1.^  lb.  per  kilowatt  hnur. 
For  10,000  kilowatt  output  the  steam  consum])tion 
should  not  exceed  14.5  per  kilowatt  hour  and  for 
7500  kilowatts  the  steam  consumption  should  not  ex- 
ceed 15  lb.  per  kilowatt  hour.  Thus,  it  is  seen  that  the 
most  efficient  operation  is  to  be  under  a  load  of  10.000 
kilowatts.  The  turbine  under  standard  conditions  is 
to  operate  at  200  lb.  absolute  and  28J/  in.  vacuum. 

It  is  interesting  and  instructive  to  enter  into  de- 
tails of  the  method  used  in  performing  a  test  of  these 
proportions.  In  the  first  place  let  us  consider  the  tem- 
perature determinations  necessary,  which  are  as  fol- 
lows : 

'Tliis  article  comprises  tiie  Twenty-third  Lecture  of  a 
series  appearing  in  tliese  columns  entitled  "Primer  of  Applied 
Thermodynamics." 


1.  Superheat. 

a.  Main  temperature. 

b.  Stem   tempcralure. 

2.  Condensate. 

a.  Outlet  No.  1. 

b.  Outlet  No.  2. 

3.  Circulating  Water. 

a.  Inlet.  •  --     ' 

b.  Outlet'  No.  l.  ■  •   r  ;.    : 
e.  Outlet  No.  2-7  • 

4.  Air  Draft.     .    ' 'J   ,"      '.  ."     .     '      . 

5.  Barometers. 

a — ^£iupcrativce-oi_Vaciuiin-liaromcter  No.  1. 

b.  Temperature  of  Vacuum  Barometer  No.  2. 

c.  Temperature  of  Atmospheric   Barometer. 

Referring  now  to  the  list  of  temperature  measure- 
ments above  mentioned,  let  us  analyze  them  more 
closely.  In  Fig.  1  at  A  we  see  the  inlet  steam  main 
through  which  live  steam  is  just  entering  the  tur- 
bine. At  this  point  the  two  thermometers  used  in 
the  determination  of  the  superheat  are  placed.  One 
thermometer  is  placed  in  the  oil  well  which  dips  in  the 
flow  of  live  steam.  The  other  thermometer  is  bound 
with  this  superheat  thermometer  but  its  bulb  does 
not  dip  in  the  oil  well,  thus  measuring  only  the  stem 
temperature  of  the  thermometer  used  for  delerminiiig 
the  superheat.  We  are  thereby  enabled  to  make  the 
proper  correction  for  the  main  superheat  thermometer, 
since  its  bulb  and  outer  portion  are  at  tlifferent  tem- 
peratures and  consequently  need  to  be  corrected.  The 
amount  of  superheat  is  of  course  determined  by  read- 
ing the  pressure  gauge  denoting  the  pressure  of  the 
entering  steam.  The  gauge  must  be  i)ropcrly  stand- 
ardized. By  reference  to  steam  tables,  the  temper- 
ature of  saturated  steam  for  this  pressure  is  deter- 
mined and  the  difference  between  this  temperature 
and  the  corrected  temperature  above  noted  for  the 
superheat  is  the  proper  determination  for  superheat. 

The  temperature  of  the  condensate,  which  is  the 
temperature  of  the  water  just  formed  by  the  con- 
densed steam  from  the  turbine,  is  measured  at  two  dif- 
ferent points  or  at  as  many  different  points  as  there 
may  be,  through  which  the  water  is  forced  by  the  wet 
vacuum  pump  into  the  hot  well.  In  the  practical  illu.s- 
tration  shown  in  Fig.  1  two  such  ])laccs  are  to  be 
found  shown  at  B  and  C  in  the  diagram 

In  the  case  of  the  circulating  water  used  to  con- 
dense the  steam  utilized  by  the  turbine,  the  water 
enters  through  a  large  main  directly  beneath  the  tur- 
bine and  then  divides  outwardly  through  two  separate 
mains.  Hence  to  accurately  determine  the  tempera- 
tures maintained  by  the  in-going  and  out-going  cir- 
culating waters,  three  temperatures  are  neces.sary. 
One  is  called  the  inlet  temperature,  the  thermometer 
for  which  is  placed  in  the  supply  pipe  just  as  it  enters 
the  turbine  condenser,  and  the  others  are  called  out- 
let thermometers  Nos.  1  and  2  and  are  located  simi- 
larly at  the  point  where  the  circulating  waters  leave 
the  condenser.  No  quantitative  measurements  are  as 
a  rule  taken  for  the  circulating  water,  the  general 
capacity  of  the  pumps  are,  however,  noted.  The  all 
important  point  is  to  observe  the  dilTerence  in  tempera- 
ture of  the  in-going  and  out-going  circulating  water 
and  should  this  come  above  an  allowable  amount  either 
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tlie  condenser  itself  is  working  improperly  or  cLse  an 
insnfficient  quantity  of  the  circulating  water  is  being 
forced  through  the  condenser  pipe. 

At  G,  in  big.  1,  a  thermometer  is  placed  to  keep 
a  general  tab  upon  the  temperature  of  the  in-going 
circulating  air  for  the  turbine  generator.  This  ther- 
mometer is  not  absolutely  necessary  but  adds  to  inter- 
esting data  in  connection  with  the  test.  Thermom- 
eters are  also  placed  upon  all  mercurial  barometers 
used  in  the  test.  For  the  turbine  shown  in  Fig.  1 
three  sets  of  thermometers  are  used.  At  H  thermom- 
eter No.  1  is  placed  since  a  vacuum  barometer  is  here 
locatecl.     This  is  shown  in  Fie:.  1  ''md  a  closer  \'iew  in 
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Fig.   2. 


Barometer  Illustration   for  Measuring 
dei.ser  Vacuum. 


Fig.  2 


Diametrically  opposite  in  the  rear  of  the  tur- 
bine, thermometer  No.  2  is  similarly  placed  to  deter- 
mine the  temperature  of  the  vacuum  barometer  there 
located.  Thermometer  No.  3  is  placed  at  a  convenient 
place  near  the  turbine  under  test.  This  is  used  to  de- 
termine the  atmospheric  pressure  at  all  times  during 
the  test. 

The  following  pressures  are  determined  which 
are  necessary  for  the  gathering  of  complete  data: 

1.  Pressure  gauge  for  steam  entering  the  tur- 
bine. 

2.  Pressure  gauge  for  steam  in  first  stage  of  the 
turbine. 

3.  Vacuum  Pressure. 

a.  Barometer  No.  1. 

b.  Barometer  No.  2. 

4.  Atmospheric  pressure  barometer  No.  1. 

A  carefully  calebrated  steam  gauge  is  placed  at 
J  in  Fig.  1  which  is  used  for  the  determination  of  the 
pressure  of  the  steam  entering  the  turbine  above  re- 
ferred to.    Also  at  J  is  located  a  standardized  pressure 


gauge,  showing  the  pressure  of  the  steam  in  the  first 
stage  of  expansion  in  the  turbine.  Although  not  neces- 
sary, it  is  interesting  and  instructive  to  install  addi- 
tional steam  gauges  for  the  determination  of  steam 
in  the  remaining  stages  of  expansion,  for  careful  data 
of  this  sort  is  of  much  useful  application  and  indicates 
any  developments  in  the  way  of  uneconomic  operation 
of  the  turbine. 

As  the  most  accurate  method  of  measuring  any 
pressure  is  by  means  of  the  mercurial  barometer,  there 
should  be  installed  at  H  in  Fig.  1  such  a  barometer. 
Another  similar  barometer  should  be  placed  diam- 
etrically in  the  rear  of  the  turbine.  These  two  mer- 
curial barometers  will  measure  in  inches  of  mercurial 
height  the  dift'erence  in  pressure  between  the  outside 
air  and  the  vacuum  within.  Now  if  we  have  an  atmos- 
pheric barometer  situated  nearby,  which  measures 
the  absolute  pressure  of  atmosphere  in  inches  of 
mercury,  we  can,  by  taking  into  account  the  tempera- 
ture of  the  mercury,  compute  accurately  the  vacuum 
obtained  in  the  condenser. 

By  careful  installation  and   reading  of  the  difTcr- 


Fig. 


Water   Tanks    Above    Hot-Well    to   Measure 
Water    From    Turbine. 


ent  temperature  and  pressure  devices  above  outlined 
the  testing  engineer  can  gather  sufiicient  data  to  com- 
pute the  water  consumption,  provided  he  has  a  careful 
and  accurate  method  of  measuring  the  condensed  water. 
There  are  two  methods  of  measuring  the  con- 
densed water — one  is  by  constructing  tanks  of  definite 
volume  and  keeping  tab  on  the  number  of  tankfuls 
dumped  into  the  hot  well,  the  second  method  is  that 
of  actually  weighing  each  tank  with  its  water.  So  far 
as  accuracy  is  concerned,  the  second  method  is  so  sat- 
isfactory in  every  respect  we  shall  only  consider  this 
process. 

In  Fig.  3  is  shown  three  tanks  which  are  placed 
upon  scales  carefully  calibrated  and  standardized. 
These  tanks  are  installed  immediately  above  the  hot 
well  or  placed  where  make-up  water  is  formed.  All  of 
the  water  coming  from  the  condenser  is  taken  through 
pipes  shown  above  the  tanks  in  Fig.  3  and  dumped  in 
turn  into  them.  As  soon  as  one  tank  is  filled,  it  is 
carefull}'  weighed  and  this  weight  is  then  tabulated. 
By  subtracting  the  weight  of  the  empty  tank,  which 
is  each  time  carefully  weighed,  from  this  gross  weight 
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just  tabulated,  we  arrive  at  the  proper  weight  of  tlie 
water  per  tank.  The  time  of  the  emptying  of  each 
tank  is  carefully  noted.  At  the  end  of  a  test  of  four 
or  more  hours  the  complete  amount  of  water  thus 
weighed  is  totalled  which  enables  us  to  compute  tiie 
weight  of  steam  utilized  in  the  turbine. 

We  come  next  to  the  measurement  of  the  elec- 
trical output.  Three  separate  methods  are  usually 
taken  to  determine  this.  The  instruments  should  be 
carefully  compared  with  some  standard  which  itself 
has  been  calibrated  at  the  United  States  Bureau  of 
Standards  and  again  calibrated  as  accurately  as  is  pos- 
sible when  set  up  for  the  taking  of  the  test.  The  in- 
struments most  preferred  are  those  of  the  so-called 
indicating  type,  but  for  many  practical  purposes  those 
of  the  carefully  standardized  integrating  type  are  use- 
ful and  accurate. 


Vis. 


i.     T.vpical    AiianRi.ini:*iit    of   Meters    for  Meas- 
uring Electrical   Output   of  Turbine. 


When  integrating  watthour  meters  are  used,  as  a 
rule,  five  are  installed — two  for  the  so-called  two-watt- 
hour  meter  method,  and  three  for  the  measuring  of  the 
power  output  in  each  phase.  In  addition  to  this  an  in- 
dicating watthour  meter  is  placed  across  one  phase  so 
that  the  load  under  which  the  turbine  is  operated  may 
at  any  moment  be  determined. 

In  addition  to  the  alternating  current  measure- 
ment, the  input  of  the  direct  current  electrical  energ\- 
used  in  the  excitation  of  the  generator  fields  is  care- 
fully measured.  If  now  we  divide  the  total  amount  of 
water  condensed  per  hour  by  the  known  amount  of 
power  generated  per  hour  we  can  determine  at  once 
the  steam  consumption  per  kilowatt  hour  fur  the  tur- 
bine under  test. 


A  SEA  WEED  INSULATOR. 

In  connection  with  the  recent  endeavors  to  use 
the  kelps  of  the  Pacific  Coast  as  a  source  for  potash 
it  is  of  interest  to  note  that  an  insulating  material 
made  from  ordinary  seaweed  has  been  produced  by  an 
English  chemist,  Mr.  John  S.  Campbell.  Recent  tests 
carried  out  at  the  Westminster  Electrical  Testing 
Laboratories  are  said  to  have  proved  it  to  possess  all 
the  ordinary  merits  of  an  insulator  besides  having  an 
unusually  high  resistance.  Immersed  in  water  the 
test  showed  a  resistance  of  30,000,000  megohm-centi- 
meters. Samples  1  mm  thick  withstood  from  9000  volts 
to  16,000  volts  alternating  current  before  being  punc- 
tured. 


CRUDE  OIL  FROST  PROTECTION. 

To  the  Editor:— As  to  the  number  of  pounds  of 
crude  oil  or  distillate  which  is  required  per  acre  per 
year  to  safeguard  an  orchard,  I  may  say  that  this  is 
a  very  difficult  question  to  answer.  Last  year,  1911, 
was  the  worst  year  in  the  history  of  this  district,  as 
regards  frosts,  and  some  orchards  required  as  much 
as  2000  pounds  of  oil  per  acre  per  season.  The  average, 
however,  did  not  run  so  high. 

Taking  the  acre  as  a  unit,  we  estimate  that  in  the 
average  orchard,  with  the  trees  in  full  bearing,  there 
are  about  500.000  cubic  ft.  of  air  to  be  heated.  In  going 
over  my  experimental  data,  I  have  found  that  it  will 
require  approximately  1  B.t.u.  per  cubic  foot  per  hour 
to  maintain  the  temperature  one  degree  above  that  of 
the  surrounding  atmosphere.  In  other  words,  500,000 
P>.t.u.  are  expended  per  degree  F  rise  in  temperature 
]>er  acre.  This  rise  in  temperature  is  secured  by  the 
burning  of  about  30  gallons  of  crude  oil  or  distillate. 
X'ow,  the  average  distillate  or  crude  oil  contains  ap- 
proximately 18,000  P>.t.u.,  but,  of  course,  the  full  effi- 
ciency of  the  oil  is  never  secured  in  burning  as  we  are 
compelled  to  burn  it  in  a  crude  orchard  heater.  From 
the  above  data,  you  can  easily  estimate  how  much  elec- 
trical energy  will  be  necessary  to  maintain  the  same 
temperature  conditions.  Under  average  conditions,  a 
rise  of  50  degrees  F.  or  more  must  be  secured  to  keep 
the  fruit  above  the  danger  point.  We  have  instances 
where  a  10  degree  rise  was  necessary. 

You  will  see  by  the  above  that  in  maintaining 
temperatures  in  an  orchard  requires  the  expenditure 
of  an  enormous  amount  of  energy.  If  electrical  energy 
is  desired  in  the  form  of  heat  you  will  see  that  to  cover 
an  area  of  1000  acres  would  require  an  enormous  plant 
to  carry  the  peak  load. 

'No  doubt,  you  have  in  mind  the  matter  of  pro- 
tecting from  frost  by  the  use  of  electrical  energy  in  a 
different  form  than  by  the  use  of  heating  appliances. 
You  probably  have  in  mind  the  use  of  large  fans  to 
keep  the  air  in  motion,  or  perhaps  high  tension  dis- 
charges. Some  work  along  these  lines  has  been  done, 
but  I  think  that  it  is  of  little  practical  importance. 
Going  back  to  the  matter  of  using  electrical  energy  in 
the  form  of  heat,  aside  from  the  impracticable  part  of 
using  costly  heating  appliances,  the  amount  of  power 
necessary  would  put  it  out  of  the  range  of  possibility, 
or  rather  practicability.  By  referring  to  the  figures 
on  the  acre  you  will  easily  see  that  to  raise  the  tem- 
f)crature  1  degree  F.  would  require  practically  200  h.p. 
of  mechanical  energy,  not  even  considering  transmis- 
sion losses  or  anything  else. 

Although  my  work  is  pathological  and  entomolog- 
ical, I  am  also  an  electrical  engineer,  having  had  some 
practice  in  the  building  and  designing  of  power  plants 
and  electrical  apparatus.  How-ever,  engineering  is  only 
an  avocation  with  me  and  I  work  with  it  for  the  mental 
amusement  I  now  find  in  it. 

P.  J  .O'GARA, 
Pathologist  in  Charge  and  Special  Meteorological  Ob- 
server. U.  S.  ^^^eatl^er  Bureau,  Medford,  Ore. 


'See  Journal   of 
Kditorial    Page. 
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PRACTICAL   ADVERTISING    FOR    PUBLIC 
SERVICE  CORPORATIONS. 

BY   J.  W.  SWAREN. 

While  the  advertising  of  a  public  service  corpora- 
lion  is  largely  different  from  other  types  of  advertising 
in  it.s  appeal,,  the  peculiar  conditions  surrounding  it. 
and  the  nicety  with  which  it  elucidates,  when  prop- 
erly done,  several  of  the  most  discussed  questions  of 
advertising,  makes  it  deserving  of  more  study  than 
is  usually  given,  especially  by  those  who  are  most 
vitally  affected  by  its  results. 

Strictly  speakmg,  public  service  corporations  in- 
clude local  servitors  as  the  telephone,  gas  or  electric 
supply,  street  car  and  similar  utilities.  More  gener- 
ally speaking,  long  distance  telephone,  telegraph  and 
transportation  and  other  companies  are  included,  and 
each  of  those  of  the  first  named  class  of  utilities,  fade 
insensibly  into  those  of  broader  import. 

I'ntil  recent  years  these  companies  have  relied, 
where  they  thought  the  public  worthy  of  enlighten- 
ment on  any  point,  upon  the  wiles  of  the  press  agent, 
or  in  some  more  notorious  instances  on  the  control 
of  a  subsidized  press.  The  manager  of  the  utility 
corjKiration  regarded  the  publisher  as  a  hold-up  man 
of  the  purest  breed,  while  the  publisher  reciprocated 
by  considering  the  utility  company  legitimate  prey.  I 
regret  to  say  some  companies  still  follow  this  idea. 
I'.ut  with  modern  tendencies,  the  more  sagacious  man- 
agers of  these  corporations  are  turning  to  display 
columns  and  some  of  the  most  consistent  campaigns 
ever  conducted  in  the  advertising  field  have  been,  and 
are  being  carried  on  by  corporations  of  this  class.  Tlie 
effect  created  has  been  far  reaching  civicly,  morally 
and  mentally. 

Three  important  ultimate  results  stand  before  the 
advertising  manager  of  a  public  service  corporation. 
First:     JNIoulding  of  a  favorable  public  opinion. 
Second :     Prevention  of  inimicable  legislation. 
Third :     Increased  sale  of  the  utility  under  consid- 
eration. 

Every  piece  of  copy,  it  matters  not  the  particular 
aim  in  view,  must  be  prepared  with  these  three  essen- 
tials in  mind;  and  phrasing,  illustrations,  and  orna- 
mentation, must  be  consistent  with  this  main  frame. 
To  accomplish  these  three  ends,  at  times  at  contrary 
purposes  to  each  other,  requires  a  certain  degree  of 
finesse  and  a  deep  insight  into  the  primordal  instincts 
of  human  nature.  Time  forbids  touching  on  these  re- 
tpiirements,  interesting  though  they  be,  but  I  hope  in 
a  later  paper  to  describe  some  of  the  means  cominonly 
employed  to  increase  the  efficiency  of  advertising  copy, 
and  particularly  those  used  to  influence  the  uncon- 
scious inclinations  of  the  mind. 

In  the  main,  public  service  advertising  is  general 
publicity  work.  It  is  doubtful  if  an}'  term  has  been 
more  discussed  and  cussed  and  less  understood  than 
that  old  scape  goat,  "General  Publicity."  Rightly  ap- 
proached and  properly  handled,  no  form  of  advertis- 
ing is  capable  of  greater  development,  and,  though  of 
a  subtle  nature,  of  direct,  tangible  and  measurable  re- 
sults. P.ut  generally  speaking,  the  man  who  cries 
"General  Publicity"  the  loudest,  understands  it  the 
least,  largely  because  he  has  not  taken  the  pains  to 
investigate  its  fundamental  laws. 


.Moulding  public  opinion  is  not  done  by  the  beat  of 
tom-toins  or  the  blare  of  a  brass  band,  but  it  is  that 
constant  entering  into  the  life  of  the  home,  until  the 
impression  it  is  desired  to  create  unconsciously  be- 
comes a  second  nature  to  the  public  at  large. 

Taking  up  concrete  problems  we  will  "examine 
the  last  essential  mentioned  above  "Increased  Sale  of 
the  Utility."  birst :  Advertising  and  sales  depart- 
ment must  co-operate  in  the  fullest  sense.  Neither 
must  be  allowed  to  dominate.  The  advertising  is  the 
pioneer,  figuratively  speaking,  building  trails  into  the 
wilderness,  here  and  there  opening  up  a  rich  mine  of 
business  and  permeating  the  entire  field  as  the  leaven 
of  the  yeast  permeates  the  loaf. 

The  selling  department  follows  after,  and  cor- 
responding to  the  agricultural  interests  following  the 
pioneer,  covers  the  entire  field  until  the  ma.ximum  • 
production  of  business  results.  In  public  service  cor- 
poration work,  this  analogy  can  be  carried  a  stej)  far- 
ther. 

The  farmer  first  entering  into  new  country  skims 
the  high  spots  and  robs  the  soil.  Press  of  competi- 
tion, (here  competition  is  used  to  cover  in  one  term 
all  of  the  pressure  brought  to  bear  on  a  public  service 
corporation)  forces  him  to  more  intensive  cultivation, 
and  the  sales  manager  of  the  public  service  corpora- 
tion must  inaugurate  a  fine  tooth  comb  campaign  of 
the  territory  under  his  jurisdiction. 

In  passing,  this  paper  is  based  on  an  assumption 
that  any  public  service  corporation  inaugurating  an 
extensive  camjiaign  for  business  has  established  its 
physical  conditions  as  solidly  as  circumstance  sur- 
rounding its  operation,  will  permit.  Only  good  goods 
can  be  advertised  successfully,  and  this  applies  with 
double  importance  to  the  public  service  corporations. 
After  this,  enthusiasm  in  the  advertising,  and  zeal  in 
the  selling,  but  consistency  between  the  two  and  a 
level  headed  manager  to  balance  and  utilize  every 
constructive  move. 

Take  an  electric  appliance  campaign,  as  an  ex- 
ample. The  toaster  can  be  used  for  one  series  of 
effort.  Put  a  force  of  solicitors,  using  sample  toasters 
if  desireif.  with  instructions  to  visit  and  sell  every 
house  connected  with  the  system.  Instead  of  having 
the  prestige  that  normally  is  associated  with  the  rep- 
resentative of  an  important  business,  the  solicitor 
will  be  received  as  an  ordinary  canvasser,  and  half, 
yes,  two-thirds  of  his  energy  and  possibly  his  time 
will  be  spent  in  getting  a  footing  with  his  prospective 
buyer;  all  weight  and  prestige  of  an  important  indus- 
try being  willfully  cast  away. 

Precede  these  men  with  a  well  balanced  campaign 
of  clear  cut  reason  why  copy,  continuing  through  the 
actual  canvass,  and  unconsciously,  perhaps  in  many 
cases  consciously,  his  call  will  be  expected,  little  or 
none  of  his  energy  being  expended  in  placing  him- 
self on  a  proper  footing  with  the  prospective  buyer. 

It  is  not  probable  that  a  direct  mention  of  the 
fact  will  be  made,  but  unconsciously  through  the  mind 
of  the  prospective  buyer  will  run  this  thought  "Oh, 
that's  one  of  those  electric  toasters  that  makes  pos- 
sible those  dainty  breakfasts  I  saw  planned  the  other 
morning  in  the  Tribune."  But  here  is  where  many 
electric  service  companies  have  failed,  and  here  is 
where    you,  should    it    come    within    your    province. 


March  16,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


249 


to  deal  within  this  class  of  advertising,  can  avoid  a 
pitfall. 

A  few  moments  ago  I  used  the  term,  "reason  why 
copy"  and  by  this  I  do  not  mean  the  hammer  and 
tong  arguments,  the  irrefutable  figures  that  are  ordi- 
narily associated  with  this  term.  By  "reason  why 
copy"  I  mean  copy  that  will  show  the  consumer  that  it 
is  to  the  advantage  of  his  pleasurable  benefit,  as  well 
as  his  pocket-book,  to  make  a  further  use  of  the  avail- 
able utilities.    This  copy  must  cover  three  points. 

l-'irst,  it  must  appeal  to  their  sensible  pleasures. 

Second,  it  must  make  a  presentation  within  finan- 
cial reach  of  the  utility  user. 

Third,  it  must  be  tied  in  with  local  civic  interest. 

A  large  portion  of  the  utility  advertising,  and  par- 
ticularly electric  utility  advertising,  has  been  prepared 
l)y  the  appliance  manufacturers.  A  common  example 
of  the  toaster  under  consideration  shows  it  on  a  break- 
fast table,  dominating  the  scene,  two  insipid  figures 
possibly,  a  few  words  crying  the  toaster  and  some  more 
or  less  senseless  patter  about  the  joys  of  using  the 
"Jim  Crack"  toaster,  (of  course  no  other  will  fill  the 
bill)  I)ut  not  one  word  of  the  service  nor  the  institu- 
tion behind  it,  a  clear  ignoring  of  our  first  and  second 
essentials  in  public  service  advertising. 

Yet  this  is  a  class  of  stuff  to  which  many  of  the 
largest  utility  companies  have  signed  their  names,  and 
is  their  ideal  of  new  business  getting. 

Why  not   this? 

In  the  upper  left  hand  corner  a  pen  and  ink 
sketch  of  a  water  power  plant  set  in  the  canyon,  with 
the  water  rushing  down  the  mountain  side,  a  pair 
of  wires  strung  across  the  page  and  at  the  lower  right 
hand  corner  a  breakfast  table.  "This  Power  Will 
Bring  You  a  Dainty  Breakfast,"  will  be  the  headline ; 
fill  in  with  a  short  talk  on  the  use  of  electricity  in 
toasters,  percolators  and  egg  boilers,  with  particular 
reference  to  the  toaster.  In  a  conspicuous  place  at  the 
optical  center  of  the  space  if  the  balance  permits, 
print  an  appetizing  breakfast  menu,  and  its  cost  in 
terms  of  current.  A  few  closing  words  about  the  dem- 
onstration campaign  and  a  clear  cut  signature  of  the 
company.  Have  this  conform  with  the  names  on  your 
wagons  and  letterheads,  in  fact  wherever  the  name  of 
your  company  appears,  have  it  uniform,  a  symbol  of 
your  activities. 

Another  theme  would  show  the  steam  reser^  e 
jdant  and  the  heading  "To  ;Make  Your  Breakfast 
Certain."  A  few  words  calling  attention  to  th's  link 
in  vour  chain  of  service  and  a  different  menu  of  course. 
But  the  various  links  in  the  service  could  furnish  copy, 
each  with  a  fresh  view  point,  for  every  day  in  the 
year.  Tt  is  not  a  question  of  where  to  get  ideas,  but 
a  question  of  what  to  use.  Now  then  analyze  this  cooy 
in  the  light  of  the  three  basic  requirements. 

First,  the  moulding  of  a  favorable  public  opinion. 
This  feature  of  showing  the  ercat  pains  that  have  been 
taken  to  perfect  every  detail  in  the  chain  of  service  of- 
fered cannot  help  but  create  a  favorable  impression  on 
the  public,  and  will  unconsciously  create  a  friendly 
feeling  toward  the  utility  company. 

Second,  the  prevention  of  inimicable  legislation. 
The  human  nature  at  heart  is  selfish,  and  every  user 
of  electric  energy,  or  any  other  utility  who  actually 


knows  something  of  the  conditions  under  which  he 
is  served,  will  resent  any  regulation  that  will  tend  to 
unfavorably  afifect  his  relations  with  this  service.  At 
first  glance  this  might  seem  an  argument  that  could 
be  turned  into  a  favorable  argument  in  an  agitation 
for  lower  rates.  Should  this  result,  a  plain  statement 
in  the  display  columns  if  you  please,  and  not  press 
agency  of  the  company,  showing  exactly  what  the 
results  of  decreased  rates  would  mean,  would  go  far 
towards  counterating  any  such  agitation,  in  fact,  you 
will  have  established  the  firmest  foundation  for  com- 
bating such  a  campaign. 

As  a  by  remark  on  public  service  corporations  in 
general,  permit  me  to  say  that  seldom  docs  the  public 
object  to  the  price,  if  reasonable,  it  pays  for  any  serv- 
ice, provided  the  service  is  of  the  highest  quality,  and 
this  returns  to  a  point  I  made  previously,  that  Ijcfore 
any  public  service  corporation  can  start  a  successful 
campaign,  it  must  be  in  adequate  physical  condition. 

It  is  an  actual  fact  that  even  the  heaviest  campaigns 
of  this  type  will  bring  comparatively  few  replies  to  the 
office,  but  if  you  ever  have  the  opjiortunity  of  check- 
ing the  cost  of  sales  in  two  similar  towns,  one  where 
the  selling  campaign  is  preceded  and  accompanied  by 
advertising,  the  other  without  this  assistance,  you 
will  find  the  cost  per  appliance  in  the  unpreceded  cam- 
paign from  two  to  five  times  greater  than  in  the  sup- 
ported campaign,  including  the  cost  of  the  advertising. 

But  one  important  essential  is  co-operation,  be- 
tween engineering  and  sales  on  one  side,  between  sales 
and  advertising  on  the  other.  With  a  management 
honest  enough  to  put  their  proposition  square  before 
the  people,  the  maximum  development  of  electrical 
service  will  result. 


ARRANGEMENTS  FOR  N.  E.  L.  A.  EXHIBITS  AT 
SEATTLE. 

The  exhibition  committee  for  the  thirty-fifth  con- 
vention of  the  National  Electric  Light  Association, 
to  be  held  at  Seattle,  Wash.,  June  10  to  13,  has  an- 
nounced the  arrangements  for  the  exhibits.  J.  C.  Mc- 
Quiston,  Pittsburg,  Pa.,  is  chairman  of  this  committee. 
The  convention  headquarters  will  be  in  the  City  Ar- 
mory and  the  exhibits  will  be  placed  in  the  Drill  Hall, 
which  measures  about  200  by  100  feet.  One  end  of  the 
hall  is  cut  olT  by  a  double  partition,  forming  a  spacious 
meeting  hall.  The  exhibit  hall  has  been  laid  out  in 
such  a  way  as  to  provide  70  booths  of  good  propor- 
tions, with  an  aggregate  floor  area  of  8,150  square  feet. 
Regulation  prices  for  space  will  include  platforms, 
signs,  decorations  and  unlimited  telephone  service. 
Two  chairs  will  be  furnished  free  and  additional  furni- 
ture mav  be  secured  at  schedule  rates.  Through  the 
courtesy  of  the  Seattle  Electric  Company,  current 
for  lighting  and  for  the  operation  of  exhibits  will  be 
furnished  without  charge.  This  current  will  be  single- 
phase,  60-cycle,  117-234  volts. 

To  reduce  the  expense  of  shipping  exhibits  from 
the  East  the  committee  is  making  arrangements  for 
orouping  and  reshipping  material  from  Chicago  in  car- 
load lots. 
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ENGINEERING  SPECIFICATIONS.  WIRING  COSTS. 

BY    K.    G.    .M(  III  IX.\I>I  )  -ru                    .                    ,     .        .                           ,.                     ,           r   •              11 

I  he  great  uncertainties  regarding  costs  of  installa- 

A  short  while  ago  the  writer  had  occasion  to  read  tion  are  largely  responsible  for  the  present  hazardous 

a   set  of  specifications   covering  the   hydraulic   equip-  reputation  of  the  electrical  contracting  business.     The 

ment  for  a  municipal  plant.     The   reading  suggested  Sterling  Electrical   Manufacturing  Conipan}'  has  coni- 

the  idea  of  starting  a  discussion  along  these  lines.  piled   much   valuable  data  on   costs  in   installing  the 

The  particular  set,   referred   to  above,   were  not  ^^^^da  lighting  system.    The  following  is  gleaned  from 

extraordinary   in   anv   particular,   but   represented   the  ]^'^''  '"".^"^  excellent   publication  entitled   from   Post- 

™,        ,     ,'    ,      c                I        r  ,      •        1  hole  to  Lights  On. 
average.      Ihey  had  the  fingermarks  of  having  been 

■,.            ,              1                   ■      1     f                                  1         .  *""*    "f   fnrryinc    Oiio    MM.-    of   \\lrr    I'roiii    Soiiri-e    of    Siinnly    to 

either  largely  copied   from    some   book   or   were   cut  mxrii.uti..;:  v, „,(.„.  i..  t„h... 

down  from  some  other  job  to  partially  fit  the  condi-  "'*^''    ''•■"»'"■'  --""  ^""x  <=«  wire)   u>",   Drop. 

+;,,„<,    ^f    fl,^    .,-a^=„*    , I          TU            ■       ■       1       u-      ^-  ■"'-  •'■'  •"'•  PolPs  assembled  and  set  100  ft.  apart,  »7.50  each. $390.00 

tions  of  the  present  work.      The  principal  objection,     strinKing  ,•)  wires  one  mile . ...   12.50 

howe\er    was  that  there  were  at  lf>n<t  two  rlmicps  whir-Ii  ■*  '""'<'»  of  No.   6  weatherproof  copper  wire   (or  3  1  mile 

iiuuc\ci,  was  liidl  mere  were  ai  least  two  eiauses  wnicn  wires)   15.S40  ft.,  or  1760  lb.,  at  H'/ic.  per  lb 255.20 

were  impossible  of  fulfillment,  and  that  they  practically  -        „^ 

designed  the  equipment  and  at  the  same  time  required  

the  builder  to  make  stringent  guarantees                '  *■'""'  "''  •'"■■•>'"«  ■iiT.-.-i-....r«h»  mil-  ..r  «ir..  it,...,  >.„„r,-e  »f 

'^             "  Sllpiily    to    Dlstrihiiliii;:    MiKloll    in    'I'imii. 

In  what  follows,  the  writer  feels  that  there  is  some  '"'*''    ''•■""i""  --<"•  ^<>l<»  >.<  win-)   nc;    Drop. 

good  logic.    This,  because  he  once  tried  the  thing  out  t^AnJ^^T^l^T:^^rnlU  Z  "•.:"^":';.*''°."""*'iooo 

by  issuing  two  sets  of  plans  aiul  specifications  covering  "^  ^^Z^'u^^  YCor^s^o'lblTar ulit.  '.^r'li. "'."''  i9i.40 

a  large  hydroelectric  and  irrigation  system.     One  set  -7 

was  written  to  exactly  meet  the  requirements  of  the  — 

work,  taking  into  account  the  working  conditions  from  '^"'"  ""  <■"•■"'""=  <>»<-ii"if  <iii'-  "f  "ir.-  iro,„  sonr.o  of  sum,!,- 

^                                        ,             .              .       .                                 ^  to     IXMtrilniliiiK     Edition     In    Town. 

the  contractor  s  point  of  view.  The  other  was  made  ar-  iiiBii   ivnsion  -^-mh  \oii,  ci  wir.-)   lo',    urop. 

bitrary  and  considered  only  the  view])oint  of  the  criti-  s^pinpVnJ't'wirrs''"^' m1ie"r>6ro  tt")  '''  ""*"■  *''^"  "^"''^^"''^^'soo 

cal  engineer.     Thev  were  minute  in  their  detail,  called  iH  mile.-;  of  Xo.  6  weatherproof  copper  wire  for  3  U  miie 

.  ,       r-  ."•         ,  c  n     ■■  1       <  11  1  wires)    7920   ft.,  or  SSO  lbs.,  at   14V4c  per   lb 127.60 

not  only  for  a  certain  class  of  finished  work,  but  stated  -. 

methods  of  procedure.   They  designed  equipment,  then  $33o.60 

retiuired  results  thereon.  The  final  result  was  that  there      *  ■""  "''  <  :>rr.»inB  onci-ourth  Miie  of  \\ir«-  rr >>onr<-r  of  sup- 

was  a  large  difl^erence   in   the  bids  submitted.      It   is  u.jXZ,:::''^!:""Z,:'T':i>::,  »''' Drop. 

needless  to  sav  that  the  contracts  were  let  according  i3  35  ft,  pous  assenii)ied  and  .set  lou  n.  apart.  $7.50  each.$  97.50 

,       .1       £       .  '      ,        ,  -xi     .1  1       •  11^         «trinBing  3   wires    <A    mile    <1320    feet)    7.00 

to  the  first  named  scheme,  with  the  glorious  result  thai  ^     mlles    of    No.    6    weatherproof    copper    wire    (or    3    14 

a  job  was  secured  that  is  equal  to  any.  """"  "^'''^''^  ^'^"  ''"'^-  °'"  '""  "'^'  '^^  ^*''^''-  p^""  'b-  _63^ 

It  is  the  writer's  notion  that  a  good  set  of  specifi-  »i68.30 

,...t;„...c    ol,«,,l  I    v„i-    t-u„    r    II         •         '          j-j.-                   1  >«te. — The    No.    6    wire    specified    in    above    primaries    will 

cations    should    meet    the    following    conditions    and    re-  carry   so  amp.  one  mlle  at  2200  volts  with  about  f»fc   line  loss 

fiiiirprnpnt«  ^""^    wnen    transformed    to    suit    commercial,    power    and    street 

'               '^"'^^-  loads    will    supply    .'jOO    to    1000    amp.    or    about    100    kw.    to    the 

They  should  not  be  standard,  "cut  and  dried,"  but  -^<=<"»'="i^--^-  -lependinK  o„  their  voltage, 

be  written  especially  for  each  piece  of  work,  based  on  p„„  ,„  ,.,„,,, ,„.,.,„^  „„,   „ree.   i.i«h.in«  <  .r.-ni,   over   o„e 

a  careful  stud)'  of  the  requirements  of  each  job.  >iiie  of  sireet.s  i-rum  ni.siriiiuiinu  stntion  in  Town. 

,p,                U         1   1    1,                                         11  110<)     Volt     SrrirM     I'lrciiit     tf.H      \nip.     He;      Drop. 

1  hey  should  be  so  drawn  that  the  contractor  has  35  25  ft.  poies  a-^scmbud  and  set  150  ft.  apart.  $3.50  each.$i22.50 

libertv   to    use    his    in"-ennitv    nnri    skill     so    lono-   n«    thf       stringing   1   wire   one   mile    7.50 

iii.ciij     lu    u»c    ills    iii.,^eiiuil_\    ana    SKllI,    so    long   as    tne  j  ^5,^  ^^  ^.^    5  weatherproof  copper  wire  (1  1-mile  wire) 

class   of  work   is   not   impaired.  52S0  ft.,   or  5S7   Ibs.   at    ll>,4c.   per   Ib 85.11 

They  should  be  clear  as  to  their  intent  and  mean-  $215.11 

ing.  avoidinar  all   superficial   matter  \ote.— The     above     circuit     win     accommodate    a     load     of 

^                        '^                  •  from    6    to    7    kw.,    or    60    to    70    SO    c.p.    Mazda    street    lamps    or 

Thev  mav  call  for  tests  and  nnantities  of  mntr^ria1«  ^^   '"  ''**   ^^  '^■P-   "■■    ^-'0   to   130   40  c.p..   or  an   assortment   of  the 

J.11CV    uid_>   i.dii  lui    tests  ana  quantities  01  materials,  a,,^,.^    j^^p^    ^p    ^^    t,,g    ^„.     capacity    or    voltage    of    the    line. 

although    it    IS    better    to    furnish    as    manv    of    the    im-  f^e    lamps    must    all    have    the    same    amp.    draw    regardless    of 

'.                  .    .                        .                                      •  their   voltage,    to   %vork   in   series. 

portant    materials   as   possible.  Xo.  6  wire  may  be   .ised  for  a  series  circuit   1  Vi    miles  long, 

Tn   /^io^  <^V,.:>..   ~«.,„           „    1  •               •.    ■      t,       i   i            11    r  "'e   lost   of   constructinR   same   to   be    fiKured    on    same    basis   as 

in   case  they  cover   machinery   it   is  best   to   call    for  the    mile    circuit    given    above;    su.h     a    circuit    would     require 

results    of    ricrifl    tests     allowino-    tlif    m-jnnfarttiror    tli/»  about   53   poles   Willi    the  additional   cost   of  a   half   mile   of  wire 

H.S11US    ui    .i_,,iu    lesis,    allowing    tne    manutacturer    the  ..^d     a     proportionate     increa.se     in     the    cost    of     stringing     the 

privilege   of   doing   his   own    desienill"-        There    are    few  "ire.       Tlie    capacity    of    this    circuit    would    be    less    than     the 

....            ■        .                      1  ""'e    circuit    on    account    of    the    extra    drop    due    to    the    extra 

plant  designing  engineers  who  are  competent  to  take  length    of   circuit,    accommodating   periiaps   50    to    so    so   c.p. 

ilio    .-oc-,,,^„c-;K;i:t,      ^r    j      •„    •          ^i                 i  •  Mazda   lamps   or   their  equivalent   representing  a  load   of  about 

the  responsibility  of  designing  the  machinery  proper.  5  to  6  kw. 

Therefore,    they   always   make   the    manufacturer   re- 

sponsible  for  results  as  well.     The  engineer  referred  Alundum  is  an  artificial  refractory  made  by  puri- 

to  above  is  in  fact  a  correlator  of  machinery  and  should  tving  and   fusing  bauxite  in   the  electric   furnace.     It 

leave  the  other  operations  to  those  who  are  specialists  has  a  melting  point  of  over  2000  degrees  C.  and  is  used 

in  their  lines.  j„  ^],g  manufacture  of  fire-brick,  crucibles,  muffles,  etc. 

Allow  only  reputable  concerns  to  submit  bids  and  Kxperiments  at  the  plant  of  the  Norton  Company  of 

init  them   under  bond   to  guarantee   the   performance  Worcester.    Mass.,    showed   that    while   alundum    fire- 

of  apparatus,  etc.,  for  a  period  of  time  consistent  with  brick  outlasted  silica  brick  as  a  roof  for  electric  steel 

good  judgment.  furnaces,  its  higher  cost  did  not  warrant  its  use.     For 

Prejudice  should  not  influence  the  wordino-  to  ad-  laboratory   apparatus   alundum    is   eminently    satisfac- 

mit  or  preclude  certain  equipment  materials.  tcry. 
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THE  ELECTRICAL  DEVELOPMENT  LEAGUE. 

Ding,    ding — dong.    dong, 

Goodwin  hit  the  bell 
With  an  "ad"  seven  blocks  long: 

"Prices  shot  to  hell." 

Frum  the  moment  the  curtain  rose  at  the  noon 
meeting  in  San  Francisco  at  Tait's  Cafe,  March  12, 
1912,  by  the  proposal  of  T.  F..  ISilibins  and  others  to 
start,  if  i)ossihIe,  a  lotul  grievance  commotion  some- 
where in  tlie  harmonious  gathering  until  the  closing 
of  this  scenic  effect  by  the  proposal  of  W.  S.  Goodwin 
to  place  an  "ad"  on  Market  street  with  the  above  in- 
sertion, the  meeting  was  full  of  energy  and  ginger. 
Fven  the  recent  achievements  of  J.  A.  Vandegrift  at 
golf   were   momentarily    forgotten. 

The  different  events  followed  in  interesting  align- 
ment, (ieo.  C.  Holberton,  president  of  the  league, 
opened  the  program  l)y  announcing  tiiat  the  Pacific 
Gas  &  Electric  Com])any  would  liercafler  cease  making 
service  charges  and  there  would  undoubtedly  follow 
a  large  increase  in  the  purchasing  of  electrical  fixtures 
ar.d  novelties  in  which  the  entire  electrical  fraternitv 
would   share. 

J.  W.  Kedjiath,  a  member  of  the  publicity  com- 
mittee, then  made  an  interesting  report.  Xear  each 
plate  at  the  table  was  found  a  paper  napkin  upon  which 
was  neatly  and  attractively  printed  a  copy  of  the 
peoples'  electrical  page  now  ap])earing  in  the  Clcve- 
Ir.nd  Plain  Dealer.  In  addition,  artistic  sketches,  de- 
picting electrical  uses  in  the  home,  were  passed  around 
as  suggestions  for  the  running  of  an  electrical  page  in 
the  San  Francisco  daily  press.  These  suggestions  were 
characteristic  of  forceful  advertising.  An  item  could 
be  found  here  which  at  once  caught  the  eye,  and,  again, 
something  was  found  to  excite  the  curiosity  and, 
finally,  the  reader  was  unconsciously  lead  into  reading 
the  entire  page  which  bubbled  over  with  little  edu- 
cative points  in  household  applications  of  electricitv — 
from  curling  irons  to  bungalows,  the  householders' 
attention  was  held  fast. 

The  postal  card  idea  was  also  the  recipient  of 
hearty  endorsement.  It  is  proposed  to  have  a  certain 
day  similar  to  the  "California  Invitation  Day"  held 
some  time  back,  in  which  thousands  of  cards  were  at 
that  time  mailed  to  all  parts  of  the  world,  setting 
up  the  attractive  features  of  the  great  "poppy  State." 
In  the  electrical  postal  card  scheme,  it  is  proposed  to 
send  cards  on  a  certain  date  to  all  consumers  of  elec- 
ti icily  in  and  about  San  l->ancisco.  UiK)n  these  cards 
are  to  be  printed  points  of  human  interest  in  the  elec- 
trical game — water-falls,  rivers,  interior  of  jiower 
plants — anything  and  everything  to  arouse  interest  in 
consumi:)tit)n  of  electrical  energy. 

Interesting  discussion  then  followed.  Considerable 
sums  of  money  were  indicated  as  being  ready  to  start 
the  project  under  way.  F.  P..  Strong  urged  that  an 
immediate  starting  of  this  pulilicity  campaign  on  the 
part  of  local  electrical  men  could  not  help  but  bring 
out  hearty  supi^ort  of  the  eastern  manufacturing  com- 
l)anies.  Holberton,  Bibbins,  Carter.  Ilanbridgc,  Levy 
and  Goodwin  all  took  part  in  the  discussion.  I^ach 
had  views  differing  from  the  other,   but   throughout 


the  entire  meeting  it  was  evident  to  all  listeners  that 
each  had  at  heart  the  proposing  of  the  best  means  to 
harmonize  and  unify  electrical  interests  and  a  deep 
felt  spirit  of  co-operation  in  order  to  make  the  elec- 
trical industry  pnditable  for  all  concerned.  In  fact 
Col.  Carter,  president  of  one  of  the  leading  jobbing 
houses,  stated  that  he  felt  the  electrical  page  would 
mean  so  much  to  his  house  that  he  would  subscribe 
very  heavily,  if  all  the  other  jobbers  ])resent  staid  out. 
This  statement  brought  forth  humorous  applause, 
and  all  caught  the  forceful  argument  intended  ;  name- 
ly, that  the  electrical  publicity  campaign  would  mean 
much  to  all,  and  esi)ecially  to  those  standing  ready 
(o  boost  the  proposition  financiallv. 

The  entire  publicity  proposition  appeared  in  such 
a  favorable  light  it  was  finally  moved  and  carried  that 
the  publicity  committee  in  conjunction  with  the  presi- 
dent of  the  league  bring  to  the  ne.xt  meeting  a  de- 
tailed scheme  for  a  daily  electrical  ])age  to  run  in  the 
San  hVancisco  press  for  a  jjcriod  of  three  months. 

The  meeting  then  adjourned  and  each  man  pres- 
ent felt  a  stronger  and  more  wholesome  spirit  was 
even  thus  early  being  engendered  by  the  electrical 
Development  League,  all  of  which  augurs  well  for  its 
continued  existence  and  prosperity. 


NEW    PLAN    FOR    INCANDESCENT   LAMP 
SALES. 

On  ^larch  1st  there  was  inaugurated  a  new  plan 
of  distributing  incandescent  lamps,  in  order  to  con- 
form to  certain  legal  requirements  as  enunciated  in 
a   recent  decision  of  a  U.  S.  District  Court. 

I'nder  this  new  plan  no  sale  is  made  except  to  a 
consumer  or  user  of  lamps,  the  distribution  from  the 
manufacturer  to  the  consumer  being  acconiplis!u-<I 
by  agents  or  distributors  of  which  there  are  two  classes 
equivalent  to  jobbers  and  dealers. 

The  manufacturer  does  not  sell  his  lamps  to  these 
cl'stributors,  but  appoints  them  as  his  agents  and  allows 
each  of  them  a  comi)ensation  for  handling  the  busi- 
ness. 

The  lam])s  remain  the  i)n)j)erty  of  the  niamifac- 
lurer  until  ])aid  for  and  it  is  thus  pnssible  to  maintain 
a  uniform  sales  jjrice  on  the  part  of  all  handling  lamps 
ccnered  by  patents. 

The  lamps  will  be  .sold  without  restriction  as  to 
re-sale  prices.  The  jiroperlies  of  the  constituent  con)- 
])anies  of  the  National  Electric  Lamp  Ccjiiipanv  have 
been  transferred  to  the  General  f'.lectric  Companv. 
and  those  companies  will  hereafter  conduct  their  busi- 
ness as  a  ])art  of  the  (Jeneral  I'llcctric  Cf)mpaiiv. 


CO-OPERATIVE  TELEPHONE  SYSTEM  IN 
MEXICO. 

.\  concession  has  been  granted  to  a  number  of 
merchants  in  Monterey  for  the  operation  of  a  tcle- 
|)hoiie  system  in  that  city  on  the  co-operative  plan. 
'1  he  plan  of  the  originators  <>{  the  idea  is  th:'t  each  sul)- 
scriber  slioidd  own  his  tele])li(ine,  and  there  will  be  not 
less  than  4000  subscribers  who  will  also  be  stockhold- 
I'-s  in  the  new  company.  »'he  telephone  lines  will  be 
operated  by  the  unde'j,-ound  cable  system. 
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TIius  far  the  concerted  action  of  western  engi- 
neers in  assisting  the  getting  together  of  the  greatest 
An  Appeal  to  '^"g:i'ieering  congress  of  history  at 

yxT  the   Panama-Pacific    Ex])osition    in 

P      .  1915,  may  be  likened  to  the  modern 

ginee  s  steam  turbine  when  relieved  of  all 

the  load  and  merely  "floating  on  the  line."  Western 
engineers  have  been  in  thorotigh  .synchronism  with 
the  movement,  having  assisted  in  maintaining  a  maxi- 
nnim  jiower-factor,  and  have  even  aided  in  preventing 
undue  surges  of  a  destructive  nature,  but  so  far  as 
the  actual  carrying  of  the  load  is  concerned,  the  record- 
ing instruments  fail  to  indicate  any  apprecialife  deflec- 
tion. 

'riie  congress  of  engineers  at  St.  Louis  was  most 
helplul.  Tlic  civil  engineers  in  particlar  had  a  most 
notable  gatlicring.  .\  si)lendid  array  of  papers  was 
given  to  the  world,  lint  when  the  .Xmerican  Society 
of  Civil  Engineers  l)e,c:an  to  foot  up  the  bills,  it  was 
found  neces.sary  to  dig  uyi  from  their  national  treasury 
the  sum  of  $38^000. 

The  Journal  .some  weeks  back,  published  a  copy 
of  the  invitation  which  has  been  sent  to  all  the  national 
engineering  societies.  This  invitation  is  held  in  the 
most  favorable  light.  Official  representatives  of  nearly 
all  the  great  engineering  .societies  have  visited  San 
Francisco  during  recent  months.  These  men  feel,  and 
justly  too,  that  the  engineers  of  the  Coast  ought  to 
stand  ready  and  willing  to  contribute  a  portion  of  a 
$50,000  guarantee  to  meet  possible  contingencies.  In 
a  word,  they  feel  that  the  roast  engineers  should  pledge 
themselves  to  the  extent  of  $10,000  to  insure  the  suc- 
cess of  the  undertaking,  before  the  national  societies 
put  their  (official  sanction  and  guarantee  vjpon  the 
project. 

This  appeal  is  now  being  mailed  to  the  protninent 
engineers  of  the  Coast.  No  obstacle  has  ever  been 
allowed  in  the  west  to  prevent  her  onward  progress 
and  ultimate  triumph.  Loyalty,  open-heartedness.  gen- 
erosity—synonyms of  the  West— surely  these  charac- 
teristics will  predominate  in  this  urgent  cause! 


The  whole  world  was  interested  and  amused  last 
fall  when  three  daring  young  mermaids  swam  across 
the  Golden  Gate  at  San  Francisco, 
San  Francisco  Bay  which  had  hitherto  baffled  all  at- 
Cable  Crossing  tempts  on  the  part  of  feminine  am- 
bitions. The  city  of  San  Fran- 
CKsco  has  now  another  maritime  feat  to  its  honor,  but, 
this  time,  it  comes  not  from  the  athletic  prowess  of  its 
citizens,  but  is  an  outcome  of  the  keen  competition  of 
the  great  power  companies  of  central  California. 

An  aerial  or  submarine  crossing  of  San  Francisco 
Lay  has  been  thought  of  and  discussed  for  years. 
Luleed,  long  since  would  there  have  been  an  aerial 
power  crossing  over  the  Golden  Gate,  which  would  have 
made  the  crossing  at  Carquinez  straits— the  present 
greatest  project  of  its  kind  in  the  world— insignificant 
ill  comparison,  had  not  the  ^^'ar  Department,  ever 
jealous  to  guard  against  a  weakening  of  national 
strategic  points,  frowned  upon  the  idea. 

It  is  interesting  to  review  in  mind  the  methods 
used  by  the  various  hydroelectric  companies  in  trans- 
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initting  their  power  into  San  Francisco.  Tlie  fore- 
runners of  the  Pacific  Gas  &  Electric  Company,  after 
being  denied  by  the  War  Department  the  privilege 
of  an  aerial  crossing  over  the  Golden  Gate,  decided 
to  bring  their  power  around  by  the  southern  end  of  the 
bay,  thus  shortening  the  distance  of  a  subsidiary  line 
into  the  growing  city  of  San  Jose.  The  San  Francisco 
&  Sierra,  a  recent  installation  of  high  order,  pre- 
ferred crossing  over  the  bay  immediately  to  the 
south  of  Dumbarton  Point.  This  was  accomplished 
by  steel  towers  placed  1600  ft.  apart.  The  foundations 
for  these  towers  were  prepared  by  driving  piles  and 
filling  with  concrete.  Though  higher  towers  were 
necessitated,  yet  a  remarkably  sound  construction,  hav- 
ing every  a])pearance  of  j)ermanency  and  durability, 
was  effected.  In  addition,  too,  the  standard  uniform 
make  of  tower  was  not  varied  from. 

Now  comes  the  Great  W'estern  Power  Company, 
cutting  the  Gordian  Knot,  as  it  were,  and  eflfecting  a 
short  and  efficient  crossing  by  submarine  cables. 
One  of  the  most  striking  features  of  the  installation 
is  the  ease  with  which  faults  are  detected  and  the 
accuracy  with  which  they  arc  located. 


The  problem  of  absorption  of  the  independent  tele- 
]ihone  systems  on  the  Coast  by  the  older  and  more 
powerful  company  each  day  be- 
The  Telephone  comes  more  acute.  Seattle,  Ta- 
Problem  coma,   Portland,   Los  Angeles  and 

San  Francisco  are  being  sliaken  to 
the  quick  with  the  agitation. 

At  first  sight  it  would  seem  of  but  passing  inter- 
est to  the  citizens  of  the  various  municipalities  afTected. 
In  fact,  the  prospect  of  having  to  pay  for  but  one  tele- 
phone in  the  future,  thus  doing  away  with  the  dupli- 
cation nuisance,  appeals  so  strongly  to  the  merchant 
that  often  he  heralds  with  joy  any  combination  where- 
by this  seemingly  heavy  burden  may  be  dispensed 
with  in  the  future.  But — ah — how  careful  we  should 
be  to  see  to  it  that  the  burden  is  in  reality  taken  away 
forever,  and  not  placed  upon  us  in  another  form ! 

The  proposition  is  simply  this:  .-\n  enormous 
quantity  of  reduplication  work  has  been  brought  abmit 
b}'  the  independent  telephone  companies  in  the  grrat 
cities  of  the  West.  Under  no  possible  economic  sys- 
tem could  these  institutions  be  absorbed  into  the  older 
company  and  yet  make  possible  the  economic  utiliza- 
tion of  the  entire  expensive  reduplication  work.  \\'c 
must  consider  that  the  people,  having  undertaken  the 
responsibility  of  regulating  the  great  public  service  cor- 
porations, are  morally  bound  to  see  to  it  that  the  cor- 
porations get  fair  play.  If  this  combination  is  allowed, 
unless  a  proper  protest  is  now  made,  we  shall  be  duty- 
bound  to  allow  this  combined  company  to  earn  an 
interest  throughout  eternity  on  the  combined  invest- 
ment, even  though  the  major  portion  will  not  materi- 
ally aid  in  effecting  economic  telephone  service.  In 
a  word,  if  there  must  be  a  loss,  let  the  ones  who  gam- 
boled on  the  original  reduplication  now  shoulder  the 
fortunes  of  the  god  of  chance. 

In  the  study  of  astronomy  we  are  told  that  the 
only  wa3'  we  can  get  a  clear  idea  of  the  roundness 
of  the  earth,  and  a  comprehensive  idea  as  to  how  the 
earth  rotates  about  the  sun  instead  of  the  sun  about 


the  earth,  is  for  us  to  picture  ourselves  out  in  space 
away  from  our  surroundings.  And  so  it  is  in  the 
afTairs  of  life,  the  only  way  we  can  deal  out  absolute 
justice  to  our  fellows  is  for  us  to  journey  outward  into 
space  and  soar  above  the  hurly  burly,  jealousies, 
dislikes,  selfishness  and  avarice  of  human  life. 

In  the  case  of  the  telephone  combination,  it  is  not 
right,  because  an  unwise  investment  may  have  been 
made  on  the  part  of  the  original  promoters,  that  wc 
should  guarantee  an  interest  on  this  mistake  through- 
out eternity,  thus  forcing  upon  our  children's  children 
an  unjust  and  unfair  burden.  The  entire  afl'air  should 
be  carefully  reviewed  by  the  respective  public  service 
commissions  and  whatever  seems  just  to  allow  in  the 
way  of  added  efficiency  by  taking  over  the  new  eciuip- 
ment  should  receive  the  stamp  of  approval — not  one 
cent  more,  nor  one  cent  less. 


It  is,  indeed,  true  that  we  li\o  in  an  economic  age 

— an  age  where  e\ery  excuse  for  the  existence  of  an 

_,      „  ,  industry  must  be  carefully  weighed 

I  he  Proposed  ,    ,  i  •  c  r        'i  ,  • 

.        ^  in  a  balance  and  if  found  wanting 

Closing  of  the  ^^^^^^   ^^^   economic   point  of  view, 

"*'"*  the  enterprise  should  be  cut  forever 

from  our  national  life. 

The  eastern  states  grew  and  wa.xed  strong  from 
their  natural  inheritance  in  forests,  water  powers,  oil 
anfl  coal  fields,  and  yet  many  of  these  self-same  states 
arc  now  loud  in  speaking  against  allowing  our  western 
states  the  same  privilege.  In  fact  many  of  the  current 
proposals  for  development  of  natural  resources  in 
the  west  would  hobble  our  growth  by  delaying  our 
development  a  generation  or  two,  and  the  worst  of 
these  proposals  is  to  put  into  the  national  treasury 
funds  derived  from  these  western  resources.  These 
should  unquestionably  be  immediately  put  back  into 
the  section  whence  they  came. 

And  now  comes  the  proposition  to  close  down  our 
mint — the  pride  of  the  west  for  practically  half  a  cen- 
tury. The  San  Francisco  mint  has  been  a  fitting 
tribute  of  a  proud  nation  to  the  mineral  wealth  pro- 
cUiced  in  the  West.  Not  for  one  minute,  however, 
should  sentiment  be  allowed  to  outweigh  the  inexor- 
able decree  of  the  Darwinian  Law — the  survival  of  the 
fittest. 

The  great  Rocky  Mountain  range,  like  the  lirit- 
ish  channel,  stands  forever  a  natural  barrier  i)etween 
the  east  and  the  west.  No  matter  how  delicate  may  be 
our  financial  clockwork,  this  isolation  will  be  felt. 
When  the  greatest  fire  of  history  swept  over  San  Fran- 
cisco, destroying  practically  every  private  enterprise, 
the  mint,  the  customs  house,  and  the  postoffice  were 
sa\ed.  AMiy?  Because  a  great  government  stood  by 
to  protect.  Talk  not  to  the  citizens  of  the  coast  that 
private  enterprise  could  possibly  afford  the  same  sub- 
stantial guarantee  in  the  coinage  of  our  money-s — 
an  act  which  is  in  a  sense  the  very  heart  throbbing  of 
our  nation. 

Our  very  life  as  a  commercial  factor  depends 
upon  the  securitj'  of  our  monetary  matters. 

Let  us  then  see  to  it  that  this  security  is  not  im- 
l)aired  even  though  we  pay  a  premium  for  this  in- 
surance. Briefly,  but  emphatically,  the  San  Francisco 
mint  must  not  be  closed. 
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PERSONALS. 

11.  K.  NoHLk,  president  of  Fierson,  Roeding  &  Co.,  is  at 
Los  Angeles. 

H.  R.  Johnson,  who  has  light  and  power  interests  in 
Montana,  is  at  San  Fi-ancisco  from  Butte. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  Allis- 
Chalmers  Company,  is  at  Los  Angeles  visiting  the  branch 
office. 

R.  D.  Holahird,  president  of  the  Holabird-Reynolds  Com- 
pany, has  returned  to  San  Francisco  after  visiting  Seattle  on 
business. 

F.  A.  Richards,  manager  of  the  car  department  of  Pier- 
son,  Roeding  &  Co.,  is  in  the  Pacific  Northwest  on  business 
for  the  firm. 

Arnold  Pfau,  hydraulic  engineer  with  the  AUis-Chalmers 
Company  of  Milwaukee,  is  at  Seattle  after  spending  a  week 
ac  San  Francisco. 

H.  L.  Hleeker,  vice-president  of  the  Washington  Water 
Power  Company,  has  returned  to  Spokane  from  a  visit  to 
Southern   California. 

Milton  E.  Wise,  formerly  with  the  Street  Railways  Ad- 
vertising Com|)any,  is  now  advertising  manager  for  the  Great 
Western  Power  Company. 

L.  P.  Gates,  superintendent  of  the  car  department  of  the 
Pacific  Electric  line  of  the  Southern  Pacific  Company  at  Lo^ 
Angeles,  is  at  San  Francisco. 

H.  C.  Goldriek,  Pacific  Coast  manager  for  the  Kellogg 
Switchboard  and  Supply  Company,  has  returned  to  San  Fran- 
cisco after  a  trip  to  the  Chicago  office. 

C.  G.  Young,  a  prominent  consulting  engineer,  is  at  San 
Francisco  on  a  tour  of  the  Pacific  Coast  investigating  various 
l)roperties  for  eastern  banking  interests. 

F.  A.  Somers,  of  the  Westinghouse  Electric  and  Manufac- 
turing Company's  district  agency,  has  returned  to  San  Fran- 
cisco after  visiting  Southern  California. 

The  Stone  &  Webster  Construction  Company  has  opened 
a  purchasing  agency  which  is  in  charge  of  F.  T.  Barry  at  415- 
417  Rialto  Building,  San  Francisco. 

J.  D.  Ross,  electrical  engineer  of  the  Seattle  municipal 
light  and  power  plant,  is  now  chairman  of  the  Seattle  Section 
of  the  American  Institute  of  Electrical  Engineers. 

W.  W.  S.  Butler,  vice-president  and  general  manager  of 
the  Western  States  Gas  and  Electric  Company,  with  head- 
quarters at  Stockton,  is  a  recent  arrival  at  San  Francisco. 

C.  M.  Clark,  who  is  the  principal  owner  of  the  Portland 
Railway,  Light  &  Power  Comijany.  is  at  Portland  on  his  annual 
inspection  trip,  after  spending  some  time  in  Southern  Califor- 
nia. 

F.  N.  Baylies,  manager  of  the  Chicago  office  of  the  Alumi- 
num Company  of  America,  is  spending  a  few  days  at  San 
l^rancisco  on  Lis  way  homeward  after  enjoying  a  vacation  at 
Los  Angeles. 

E.  W.  Rollins  of  the  firm  of  E.  H.  Rollins  &  Sons,  of 
Boston,  who  are  heavily  interested  in  the  financir:g  of  the 
Great  Western  Power  Company,  is  visiting  the  firm's  San 
Francisco  office  after  having  spent  the  winter  in  Southern 
California. 

H.  E.  Grant  has  resigned  as  sales  agent  tor  the  British 
Columbia  Electric  Railway  Company,  Ltd.,  at  Vancouver,  B. 
C,  after  five  years'  service.  Mr.  Grant  has  received  offers 
from  several  firms  but  will  travel  in  Southern  California  for 
a  time  before  establishing  new  business  connections. 

Gano  Dunn,  the  president  of  the  American  Institute  of 
Electrical  Engineers,  will  arrive  at  San  Francisco  early  in 
April,  en  route  to  the  Pacific  Coast  Convention  at  Portland, 
which   opens   April    IGth.     He    will    visit   the    San    Francisco 


office   of  J.   G.   White   fc   (^o.,   of   which  firm  he   is  the   vice- 
president. 

Rudolph  W.  Van  Norden,  consulting  electrical  and  hy- 
draulic engineer,  has  returned  to  San  Francisco  from  Los 
Angeles. 

Cal.  E.  Goodrich  of  Minneapolis,  who  is  president  of 
the  Twin  City  Rapid  Transit  Company,  which  furnishes  local 
and  interurban  electric  railway  service  lor  Minneapolis  and 
St.  Paul,  Minn.,  is  at  San  Francisco. 

Henry  C.  Hazzard  has  resigned  as  chief  of  the  division  of 
light,  heat  and  power  with  the  New  York  Public  Service  Com- 
mission to  assume  a  similar  position  with  the  Railroad  Com- 
mission of  California. 

H.  A.  Lardner,  manager  of  J.  G.  White  &  Co.'s  San  Fran- 
cisco office,  will  go  to  Portland  to  meet  A.  S.  Crane,  the  com- 
pany's hydraulic  engineer,  who  will  arrive  there  from  New 
York  next  Monday.  They  will  spend  some  days  in  engineer- 
ing investigations  for  the  Pcrt'and  Railway,  Light  and  Power 
Company. 

S.  L.  Shuffieton,  who  has  charge  of  the  Stone  &  Webster 
C(,nst ruction  Company's  engineering  work  in  California,  has 
opened  a  large  office  in  Fresno  in  connection  with  the  con- 
struction of  the  Big  Creek  power  plant  of  the  Pacific  Light  & 
Power  Corporation.  A  considerab'.e  force  of  hydraulic 
engineers,  draftsmen,  etc.,  will  be  engaged  on  the  above 
work. 

.1.  B.  Rannie,  who  has  been  for  a  long  time  connected 
with  the  British  Columbia  Electric  Railway  Company,  Ltd., 
Utterly  as  traffic  manager  for  the  Vancouver  lines,  has  been 
promoted  to  the  post  of  general  traffic  agent.  Jas.  Hilton, 
formerly  connected  with  the  Montreal  Street  Railway,  suc- 
ceeds Mr.  Rannie  in  charge  of  the  Vancouver  branch  of  the 
company's  system. 

Charles  T.  Phillips,  consulting  engineer,  is  at  Roseville, 
Cal.,  preparing  to  design  a  municipal  substation,  street-light- 
ing system  and  a  distributing  system  for  commercial  light  and 
power.  The  city  is  now  purchasing  electric  power  from  the 
Great  Western  Power  Company  for  1.5  cents  a  kilowatt-hour 
ai.d  will  also  retail  the  same  in  future.  Funds  have  been 
raised   by  a  bond  issue. 

RaU)h  L.  Phelps,  Pacific  Coast  manager  for  the  Safety 
Insulated  Wire  and  Cable  Company,  is  at  Sacramento  super- 
ii'.tending  the  laying  of  a  very  heavy  submarine  cable  in  the 
Sacramento  River  in  connection  with  the  operation  of  the 
Northern  Electric  Railway  Company's  new  drawbridge.  The 
cable  is  heavily  armored  and  has  a  cross  section  of  1,500,000 
circular  mils.  It  is  the  largest  capacity  direct  current  cable 
made. 

Walter  Arnstein,  vice-president  of  the  Oakland,  Autioch  ti. 
Eastern  Railway  Company,  has  returned  to  San  Francisco 
from  the  East  after  completing  the  financing  for  the  extension 
to  Sacramento.  It  is  understood  that  the  contract  has  just 
been  closed  for  this  final  section  of  the  road  amounting  to 
fifty  miles.  J.  G.  White  &  Co.  have  the  engineering  super- 
vising. J.  M.  McCampbell  of  that  firm,  who  is  supervising  the 
work  on  the  timnel,  will  also  have  charge  of  the  new  railroad 
work  which  will  be  commenced  in  the  near  future. 

L.  G.  Robinson,  who  has  been  for  the  past  three  years 
associated  as  assistant  with  the  engineering  forces  of  the 
British  Columbia  Electric  Railway  Company,  Ltd.,  has  re- 
signed his  post  and  will  enter  upon  practice  as  private  con- 
si' Iting  engineer  in  Vancouver,  B.  C.  Mr.  Robinson  was  form- 
erly connected  with  the  Shawn igan  Power  Company  and 
Ontario  Power  Company  in  Eastern  Canada  and  among  his 
early  work  in  British  Columliia  acted  as  assistant  to  Mr.  Le 
Baron  in  his  plan  for  the  reclamation  of  the  lands  about 
Sumas  Lake. 
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SAN  FRANCISCO  ELECTRICAL  CONTRACTORS'  NOTES. 

Hale  Bros,  are  recei\ing  bids  for  a  five-story  building  on 
the  corner  of  Fifth  and  Market  streets.  The  ground  plan  is 
137V4  by  165  feet.     Reid  Bros,  are  the  architects. 

Don't  forget  the  annual  meeting  of  the  National  Electrical 
Contractors'  Association  in  Denver,  Colo.,  July  17-18-19,  1912. 
Your  friends  will  want  to  see  you  there.    Round  trip  fare,  $55. 

The  electric  wiring  for  the  new  Sharon  estate  building 
on  Jessie,  New  Montgomery  and  Stevenson  streets,  has  been 
awarded  to  the  Pacific  Fire  Extinguisher  Company  for  $7S00. 

Bids  are  being  taken  for  the  electric  wiring  on  a  large 
hotel  on  Rush  street  and  Grant  avenue  which,  will  amount 
to  $7000;  also  one  on  Taylor  and  Geary  streets  which  will 
amount  to  $12,000. 

The  Pacific  Gas  &  Electric  Company  have  announced 
their  intentions  of  giving  free  service  connections  in  the 
future  on  all  their  lines.  This  move  will  cause  a  large  sav- 
ing on  the  part  of  the  consumers,  and  all  contractors  should 
show  their  appreciation  of  this  move.  While  many  con- 
tractcrs  feel  that  the  company  should  make  these  connec- 
tions free,  let  us  take  advantage  of  the  present  move  and  in- 
duce people  to  connect  to  the  lines,  thus  making  business 
for  ourselves. 


The  plan  of  subscription  will  call  for  payments:  one- 
quarter  when  a  Congress  Is  assurinl.  and  three-quarters  each 
January  1,  1913,  1914,  1915. 

Prof.  Wm.  F.  Durand  at  Stanford  University  is  chair- 
man of  this  committee. 


SUBSCRIPTIONS   FOR    INTERNATIONAL   ENGINEERING 
CONGRESS. 

As  a  factor  in  the  consideratit  u  of  ways  and  means  for 
the  organization  and  management  of  an  International  Engi- 
neering Congress  in  connection  with  the  Panama-Pacific  Ex- 
position in  San  Francisco  in  1915,  which  question  is  new  be- 
fore the  governing  bodies  of  the  principal  National  Engineer- 
ing Societies  in  the  East,  it  is  proposed  to  raise  anitng  the 
engineers  of  the  Pacific  Coast  a  guarantee  fund  of  $10,000. 

It  is  confidently  expected  that  the  sums  to  be  realized 
by  membership  fees,  by  direct  ai)propriation  from  the  Na- 
tional societies  or  in  such  other  ways  as  they  may  determine 
uion,  will  serve  in  very  large  measure  to  defray  all  necessary 
expenses  of  the  Congress  coming  under  the  general  beads 
of  (1)  Publication,  (2)  General  Publicity,  (3)  Expenses  of 
Local  Committee. 

The  above  proposed  fund  of  $10,000  is  however  intended 
to  serve  as  a  guarantee  to  this  extent  against  any  shortage  iu 
such  funds,  and  to  show  to  the  various  governing  boards  that 
the  engineering  profession  of  the  Pacific  Coast  is  willing  to 
become  responsible  for  such  a  share  in  the  necessary  ex- 
penses of  the  Congress  should  the  need   arise. 

There  are  good  gi-ounds  for  the  belief  that  an  assurance 
ol  this  character  coming  from  the  engineers  of  the  Pacific 
Coast  will  be  a  strong  factor  in  determining  the  attitude  of 
the  National  Governing  Boards  toward  the  proposed  Congi-ess. 

Subscriptions  to  this  fund  are  hereby  asked  under  the 
following  conditions. 

(1)  Subscriptions  are  not  to  become  effective  until  a 
sum  equal  to  or  exceeding  $10,000  is  pledged  among  the  ensri- 
neers  of  the  Pacific  Ccast. 

(2)  Subscriptions  are  not  to  become  effective  until  some 
general  plan  of  organization  and  management  for  an  East- 
neering  Congress  shall  have  been  approved  and  adopted  by 
a  sufficient  number  of  the  governing  bodies  of  the  National 
Engineering  Societies,  with  such  further  provision  for  finan- 
cial backing  as  shall  insure  the  general  success  of  the  move- 
ment. 

(3)  In  case  the  desired  local  fund  of  $10,000  is  over 
subscribed,  pro  rata  amounts  will  be  allotted  to  the  various 
subscribers. 

(4)  At  the  close  of  the  Congress  and  after  the  payment 
of  all  expenses  against  which  the  local  guarantee  fund  might 
be  expected  to  apply,  any  unexpected  balance,  with  accruetl 
interest,  will    be  returned  pro  rata  to  the  subscribers. 


SEATTLE  ENGINEERS'  CLUB  ELECTS. 
The  Engineers'  Club  of  Seattle,  which  was  recently  or- 
ganized, met  at  a  banquet  at  the  Seattle  hotel,  this  week,  when 
the  following  executive  officers  were  elected:  Amos  Slater, 
president;  C.  \V.  Willette,  vice-president;  R.  D.  Sterling,  sec- 
retary. The  hoard  of  directors  elected  at  the  same  time 
were  W.  D.  Allen,  D.  C.  Dotting,  State  Inspector  of  Mines; 
George  W.  Evans,  P.  M.  Hale,  Ernest  B.  Hussey,  F.  A.  Hill, 
James  A.  Kelly,  James  H.  Linton  and  P.  E.  Wright. 


TRADE    NOTES. 

The  Pacific  Northwest  Tractitn  Company,  nellingham. 
Washington,  has  ordered  an  equipment  of  No.  304  motors  and 
type  HL  controls  from  the  Westinghouse  Electric  and  Man- 
ufacturing  Company. 

Geo.  A.  Dow,  in  the  course  of  a  European  trip,  has  ob- 
tained the  American  rights  for  the  manufacture  of  the  Wil- 
lans-Diesel  engine  from  Willans  &  Robinson.  The  Pow- 
Willans-Diesel  Engine  Co.  will  erect  a  manufacturing  plant  at 
Alameda,  Cal.,  adjoining  the  present  i)lant  of  the  Geo.  E.  Dow 
Pumping  Engine   Company. 

The  Balfour-Guthrie  Cement  Company  at  Bellingham, 
Wash.,  whose  plant  is  now  rapidly  nearing  completion,  has 
jist  concluded  an  arrangement  with  the  Whatcom  County 
Railway  &  Light  Company  for  power  to  operate  the  plant. 
Some  cf  this  power  w'ill  come  fiom  the  Nooksack  River  plant, 
while  a  p(  rtion  will  be  purchased  from  the  British  Columbia 
plant   at    Chilliwack. 

The  Pacific  Portland  Cement  Comjiany  contemplate  the 
iiistallation  of  the  Cottrell  dust  treating  system  in  the  plant  at 
Cement,  Cal.  A  meter  generator  set  consisting  of  a  three- 
phase  motor  and  single-phase  generator  will  supply  single- 
phase  alternating  current  to  a  bank  of  step-up  transformers 
connected  to  rectifiers  which  will  furnish  high  voltage  direct 
current   fcr  the  dust-precipitating  system. 

George  J.  Henry,  737  Rialto  Bldg.,  S.  F.,  is  designing  two 
impulse  water  wheels  for  two  150-h.p.  hydroelectric  units  for 
the  Eastern  Oregon  Light  and  Power  Company.  The  new 
generating  sets  will  be  added  to  the  present  plant,  situated 
on  the  eastern  slojie  of  the  Cascade  Mountains,  which  fur- 
nishes municipal  and  ccmmercial  lights  and  power  for  mining 
purposes  at  Baker.  Ore.  A  five-mile  wood-stave  pipe  line  con- 
ducts water  to  the  plant. 

The  Pacific  Gas  and  Electric  Company  has  purchased  the 
holdings  of  the  South  San  Francisco  Light  and  Power  Com- 
pany, including  a  substation  and  distributing  system.  The 
South  San  Francisco  district  of  the  Pacific  Gas  and  Electric 
Company  has  just  been  formed,  in  which  will  be  included  all 
of  the  power  lines  between  Jlilbrae  and  the  San  Francisco 
county  line.  Frank  P.  Edwards,  the  manager  of  the  old  com- 
pany, will  be  retained  as  district  manager  by  the  new  man- 
agement. 

J.  Coughlin  &  Sons  of  Vancouver  have  accepted  a  con- 
tiact  from  the  British  Columbia  Electric  Railway  Company, 
Ltd.,  for  raising  the  high  tension  wires  of  the  company, 
crossing  the  bridge  over  the  Eraser  River  at  New  Westmin- 
ster. At  present  the  wires  are  200  feet  above  the  water  at 
the  "sag"  point  and  the  contractors  will  increase  this  height 
tu  225  feet.  The  work  is  being  done  at  the  request  of  the 
New  Westminster  authorities  in  the  interests  of  navigation 
on  the  river. 


256 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.   11 


INDUSTRIAL 


THE  WESTINGHOUSE  COMBINATION  DYNAMOTOR 
COMPRESSOR. 
The  Westinghouse  combination  dynamotor-compressor  de- 
scribed herewith  is  a  device  for  use  on  1200  and  1500-volt 
direct  current  motor  cars  and  locomotives;  it  performs  the 
functions  of  both  dynamotor  and  compressor  furnishing  half 
voltage  for  the  operation  of  the  control  and  lighting 
circuits,  and  in  addition  drives  the  air  compressor  when  nec- 
essary. The  dynamotor  is  connected  between  trolley  and 
ground,  and  operates  continuously.  When  the  air  reservoir 
pressure  falls  below  a  certain  predetermined  value,  the  com- 
pressor is  automatically  connected  to  the  dynamotf^r  by  a 
clutch.     When  the  compressor  raises  the  air  pressure  to  a 


Tlio  WestinghmiKc  ll.vnamotor-roniprp.'jsnr. 

Ijredetermined  maximum  value,  the  clutch  is  autonuiticilly 
disconnected  and  the  compressor  stops. 

The  usual  arrangement  for  1200  and  I'lOO  volt  efjuipments 
consists  of:  (A)  a  high  or  low  voltage  motor  for  operating  the 
compresscr,  and  (B)  a  continuously  running  dynamotor  for 
supplying  current  at  half  voltage  (600  to  750  volts)  tor  lights 
and  control,  and  fcr  the  low  voltage  compressor  motor,  if 
such  is  used.  The  Westinghouse  dynamotor-compressor  ptr- 
forms  the  duties  for  which  the  two  machines  were  formerly 
required  ard  as  a  result,  there  is  a  saving  of  about  900  pcnnds 
in  the  weight  of  the  equipment,  and  there  arc  fewer  parts 
and  only  one  machine  to  maintain. 

In  sections  where  the  trolley  voltages  is  600  or  750,  the 
dynamotor  connections  are  changed  by  throwing  a  canopy 
switch,  so  that  the  dynamotor  becomes  a  compressor  motor 
operating  on  one  winding  on  half  voltages  and  at  normal 
speed  thus  driving  the  air  compressor  at  normal  speed.  Full 
air  pressure  is  therefore  assured  on  all  interurban  and  city 
sections.  The  straight  1200  volt  motor-driven  compressors 
operate  at  only  half  speed  when  on  the  half  voltage  sections 
of  a  road,  and  are  often  incapable  of  delivering  sufficient  air 
to  provide  for  the  frequent  city  stops. 

The  methods  used  for  lubricating  the  machine  are  in- 
genious and  effective.  Splash  lubrication  is  used  for  the  com- 
pressor cylinders,  pinion,  gear,  clutch  and  the  bearing  ad- 
jacent to  the  clutch.  The  oiling  is  continuous.  The  crank 
case  is  maintained  about  half  full  of  oil  and  the  compressor 
cranks,  in  splashing  through,  break  up  the  oil  into  small 
drops.  Some  of  it  is  thrown  through  a  hole  in  the  gear  case 
and  onto  the  gear.  The  gear  carries  it  over  to  the  pinion 
w'hich  throws  a  portion  on  the  clutch  and  a  portion  on  the 
w-aste  in  a  lubrication  pocket  over  the  adjacent  armature 
shaft  bearing.  The  waste  is  saturated  and  the  surplus  drains 
back  through  a  duct  to  the  crank  case  to  be  used  again.  The 
armature  shaft  bearing  adjacent  to  the  commutator  is  lubri- 
cated by  means  of  an  oil-well-and-waste  arrangement  similar 
to  that  used  on  Westinghouse  railway  motors  and  therefore 
only  filtered  oil  is  fed  to  the  shaft. 


The  dynamotor  has  two  separate  armature  windings  on 
the  same  core  each  connected  to  a  commutator.  When  the 
dynamotor  is  connected  across  1200  or  1500  volts,  the  two 
windings  are  in  series,  so  that  each  takes  one-half  of  the 
trolley  voltage.  Each  armature  winding  is  in  series  with  a 
field  winding.  A  shunt  field  winding  is  connected  across  the 
leads  of  the  low  voltage  armature  to  maintain  the  speed  ap- 
proximately constant.  The  connections  are  shown  in  the 
illustration. 

The  compressors  are  of  the  D-2-I..  and  the  D-3-L  types  and 
are  made  by  the  Westinghouse  Air  Brake  Company,  Wilmer- 
din.;;,  I'a.  Thoy  are  similar  in  general  design  to  the  compres- 
sors that  this  company  has  so  successfully  manufactured  many 

Trolley  Wire 


Ground 


Air  Supply- 


Connectiiins   of   Dynamotor   a' id   Cliange-Over   Switch. 

years  for  electric  railway  servico.  One  excellent  feature  is 
the  placing  of  the  cylinders  at  an  angle,  which  insures  effect- 
ive splash  lubrication  and  their  thorough  draining. 

A  modified  type  X  air  pressure  governor  of  the  general 
design  that  has  long  been  successful  in  electric  railway  serv- 
ice operated,  indirectly,  the  dynamotor  clutch.  There  is  no 
electric  switch  on  the  governor  as  an  air  valve  is  used 
instead. 

An  improved  form  of  the  multiple  disc  clutch,  that  has 
given  most  excellent  service  on  automobiles,  is  used.  It  is 
simple,  effective  and  reliable.  When  the  air-pressure  gov- 
ernor, set  for  some  predetermined  pressure,  acts,  It  opens 
a  valve  admitting  air  to  cylinder  adjacent  to  the  clutch.  A 
piston  in  this  cylinder  operates  against  a  heavy  spring  in  such 
a  way  as  to  disengage  the  clutch.  When  the  tank  pressure 
reach  a  minimum  value,  the  air  in  the  cylinder  is  auto- 
matically released  by  the  governor,  the  spring  closes  the 
clutch  and  the  compressor  starts.  The  clutch  is  engaged 
when  there  is  no  air  pressure  so  that  the  reservoir  can  always 
be  filled. 

A  switch  for  changing  the  dynamotor  connections  from 
those  for  1500  to  those  for  750  volts  (or  from  1200  to  600  volts) 
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is  provided  when  desired.  It  simultaneously  clianges  the  con- 
trol and  ligliting  circuit  connections  from  tlie  dynamotor  ter- 
minals to  the  trolley.  This  change-over  switch  is  pneumat- 
ically operated  and  controlled  by  a  canopy  switch  located 
in  the  cab.  It  consists  of  a  single  magnet  vaivo  and  a  pneu- 
matic cylinder  similar  to  those  used  on  Westingnouse  switch 
groups.  It  carries  a  double  pair  of  contacts  which  establish 
the  proper  dynamotor  and  auxiliary  circuit  connections.  Nor- 
mally, this  switch  is  held  in  the  high-voltage  position  by  a 
powerful  spring.  But,  when  desired,  it  can  be  held  in  low- 
voltage  position  by  the  admission  of  air  to  the  pneumatic 
cylinder.  In  case  of  a  failure  of  either  air  or  electric  power, 
the  switch  automatically  returns  to  the  high  voltage  position 
— -the  safe  one  at  all  times. 


NEW   TRANSFORMER   OIL   DRYER   AND   PURIFIER. 

With  the  extremely  liigh  volta.ges  common  to  the  present 
day  transmission  systems  it  is  absolutely  necessary  that  the 
transformer  cil  be  maintained  free  from  moisture  and  foreign 
substances  which  reduce  the  dielectric  strength  and  render 
the  transformer  unable  to  withstand  the  heavy  stresses  it  is 
subjected  to.  The  General  Electric  Corai)any  has  developed  a 
transformer  oil  dryer  and  purfier  which  effectively  removes 
water,  solid  matter,  slime,  etc.,  from  transformer  oil.  As  a 
result  of  exhaustive  tests  it  has  been  demonstrated  that  the 
best  method  for  removing  these  substances  from  oil  consists 
in  forcing  it  under  high  pressure  through  several  layers  of  dry 
blotting  paiier.  All  solid  matter  is  caught  by  the  first  layer 
of  paper  while  the  water  is  retained  in  the  paper  by  capillary 
attraction  as  the  attraction  between  the  paper  and  water  is 
greater  than  that  between  the  paper  and  oil. 

For  the  utilization  of  this  principle  specially  designed 
filter  presses  of  several  sizes  and  capacities  have  been  de- 
veloped, each  comprising  a  special  form  of  press  mounted  on 
a  base  frame  of  I  beams  and  provided  with  pump,  motor, 
I)iping,  drip  pan  and  auxiliary  devices.  The  essential  portions 
of  the  filter  consist  of  a  series  of  alternate  flat  cast  iron  plates 
and  frames,  the  blotting  paper  being  placed  between  them, 
and  the  whole  clamped  tightly  by  means  of  a  large  screw  and 
lever  at  one  end.  Both  plates  and  frames  have  large  cored 
holes  lu  the  lower  corners,  serving  as  inlet  and  outlet  for 
the  oil. 

The  surface  of  the  plates,  except  for  a  Vi-in.  rim  round 
the  edge,  is  grooved  or  corrugated  both  vertically  and  hori- 
zontally, on  both  sides,  forming  the  checkered  or  so-called 
"pyramid"  surface,  which  supports  the  paper  and  forms  chan- 
nels communicating  with  the  outlet  at  the  corners.  This  form 
of  surface  is  more  efficient  than  a  single  set  of  corrugations 
or  the  use  of  perforated  metal.  The  oil  enters  at  the  lower 
left-hand  corner  of  the  filter,  passes  through  a  series  of  con'd 
holes  (A)  in  the  plates  and  frames  and  punched  holes  in  the 
blotting  paper  and  enters  and  fills  in  parallel  the  chambers 
formed  by  the  frames  and  plates.  It  then  passes  through  the 
blotting  paper,  along  the  grooves  of  the  pyramid  surface,  to 
the  lower  right-hand  corner  of  the  plate,  and  then  through  a 
series  of  small  holes  drilled  from  the  surface  of  each  plate  to 
a  cored  passageway  (B),  similar  to  the  inlet. 

Since  the  plates  and  frames  are  very  thin,  and  are  all 
connected  so  that  the  oil  circulates  in  parallel,  large  filtering 
surface  and  great  capacity  is  obtained  in  small  space;  the 
12-in.  size,  containing  twenty  chambers  with  forty  sets  of 
papers  and  five  layers  each,  has  a  total  length  over  the  active 
portion  of  only  221/2  in.,  yet  will  filter  at  the  rate  of  l.'i  to  30 
gals,  of  oil  per  minute. 

A  rotary  gear  or  multistage  centrifugal  pump  is  furnished, 
depending  on  the  size  of  the  filter  and  the  individual  require- 
ments of  each  case.  The  rotary  gear,  positive  pressure  pumps 
used  for  the  smaller  size  of  filters  are  extremely  simple  and 
compact  and  are  geared  to  the  motors  to  run  at  reduced  speed. 
The  multistage  centrifugal  pump  of  the  12-in.  size  was  espe- 
cially developed  for  this  purpose. 


Any  style  of  motor  may  be  used,  geared  to  the  rotary 
gear  positive  pressure  pumps,  or  direct  connected  to  the  cen- 
trifugal pumps. 

An  electric  drying  oven  has  been  developed  especially  for 
drying  the  paper.  It  is  substantially  built  of  sheet  steel,  is 
provided  with  thermometer  and  regulating  rheostat  and  with 
heating  units  designed  for  110  or  220  volts. 

The  interior  is  provided  with  suspension  rods  on  which 
the  paper  may  be  strung  so  that  it  hangs  In  a  vertical  position. 

The  paper  should  always  be  saturated  with  dry  oil  imme- 
diately on  removal  from  the  oven,  and  before  it  has  cooled, 
as  exposure  to  normal  air  for  a  few  minutes  is  sufficient  to 
neutralize  the  effect  of  drying. 

In  addition  to  its  use  in  purifying  transformer  oil  it  is 
also  applied  to  the  treatment  of  many  other  liquids  as  well  as 
heavy  viscous  compounds,  the  latter  preferably  being  slightly 
heated  before  treatment  to  reduce  their  viscosity. 

Outfits  are  now  in  constant  use  for  the  purification  of  the 
following  materials: 

Transformer  oil  of  all  kinds,  crude  petroleum  for  oil  fired 
furnaces,  insulating  varnish  and  japan,  benzine  used  for  clean- 
ing purposes,  transformer  oil  used  for  impregnating  insulating 
press-board  and  wood,  cylinder  oil  used  in  certain  tyiies  of 
electrical  apparatus,  and  viscous  insulating  compounds. 


NEW  CATALOGUES. 
Seager  Knglne   Works  of  Lansing,  Mich.,  have  published 
an  attractive  catalog  on  the  various  features  of  Olds  gasoline 
engines. 

Circular  11C5,  Westinghouse  Fan  Motors  1912,  is  an  at- 
tracrlive  i)ubllcation,  with  a  grey  and  .gold  cover,  just  Issued 
by  the  Westinghouse  Electric  &  Manufacturing  Company,  de- 
scribing the  new  line  of  fans  for  the  ensuing  season. 

The  U.  S.  Indestructible  Gasket  Company  of  New  York 
has  just  published  a  new  catalogue  In  form  of  seven  loose 
leaflets  on  high  pressure  sheet  packing,  corrugated  metal 
gi'.skels,  manhole  gaskets,  multiple  disc  valves,  etc. 

Westinghouse  Metallic  Flame  Arc  Headlight  is  the  title 
of  a  small  folder  Xo.  4202  illustrating  and  describing  this  new 
type  of  railway  illuminant  recently  placed  on  the  market  by 
the  Westinghouse  Electric  &  Manufacturing  Company. 

"Street  Railway  Lamps,"  is  the  title  of  Bulletin  18,  re- 
cently issued  by  the  engineering  department  of  the  National 
Electric  Lamp  Association.  This  bulletin  gives  complete  data 
or  gem  and  carbon  lamps  for  street  railway  use,  and  should 
be  of  considerable  interest  to  those  connected  in  any  w-ay 
with  street  railway  work. 

The  Wheeler  Condensing  &  Engineering  Company,  of 
Carteret,  N.  J.,  whose  Pacific  Coast  representatives  are  Chas. 
C.  Moore  &  Company,  have  issued  a  valuable  hand  book 
of  "Steam  Tables  for  Condenser  Work,"  giving  pressures 
below  atmosphere  expressed  in  inches  of  mercury  referred 
to  a  30  in.  barometer  and  a  discussion  of  the  uses  of  the 
mercury    column. 

The  engineering  department  of  the  National  Electric  Lamp 
.\ssociatlon  has  recently  issued  Bulletin  No.  19,  illustrating  and 
describing  the  electric  luminous  radiator,  and  calling  attention 
to  the  many  ways  in  which  it  may  be  made  a  convenience 
in  the  home.  The  non-luminous  type  of  radiator  is  mentioned 
and  comparisons  are  drawn  between  the  two  kinds.  A  table 
of  data  on  luminous  radiator  lamps  In  regard  to  size,  wattage, 
voltage,  etc.,  is  inserted. 


TRADE    NOTES. 

The  Westinghouse  Electric  and  Manufacturing  Company 

has    sold    the    Southern    Pacific    Company    20    quadruple    car 

equipments  for  use  on  its  electric  railway  lines  in  Alameda 

County.    Westinghouse  Type  "H.  L."  controllers  will  be  used. 
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NEWS  NOTES 


INCORPORATIONS. 

LEWISTOWN,  MONT.— The  Lewistown  Electric  &  Power 
Company  has  been  incorporated  with  capitalization  of  $1,00U,- 
000.     Wiltord  J.  Johnson  heads  the  company. 

LOS  ANGELES,  CAL.— Lorbeer  Electric  Supply  Com- 
pt-ny;  capital,  $25,000;  directors,  Arthur  W.  Cleaver,  Edward 
G.  Lorbeer,  James  Irvine  and  Earl  G.  Alexander. 

TURLOCK,  CAL.— A  company  has  been  incorporated  to 
be  known  as  the  Turlock  Gas  Company,  with  a  capital  stock 
of  $75,000.  The  company  will  build  and  operate  a  gas  plant  in 
this  city. 

IMPERIAL,  CAL.— The  Valley  Telejjhone  Company  has 
filed  articles  of  incorporation  with  Holtville  as  the  principal 
place  of  business;  capital  $25,()(l(».  O.  N.  Shaw,  J.  W.  Hart 
and  P.  C.  Curtis  are  directors. 

SAN  FRANCISCO,  CAL.— Articles  of  incorporation  have 
been  filed  with  the  County  Clerk  by  the  Mount  Shasta  Power 
Corporation,  capitalized  for  $10,000,000.  It  is  the  purpose 
of  the  corporation  to  develop  power  on  the  Pitt  River  in 
Shasta  county  and  to  distribute  and  sell  electric  power  and 
water. 

SAN  DIEGO,  CAL.— The  Captain  Mutual  Water  Com- 
pany has  filed  articles  of  inccrporation  for  the  purpose  of 
securing  a  supply  of  water  for  irrigation  purposes  from  the 
watershed  of  the  San  Diego  River.  The  capital  stock  is  $90, 
000.  W.  R.  Andrews,  M.  B.  Christopher  and  L.  Mansur  are 
directors.  The  office  of  the  company  will  be  located  at  La 
Mesa. 

SACRAMENTO,  CAL.— Articles  of  incorporation  for  the 
San  Francisco-Oakland  Terminal  Power  Company,  capitalized 
at  $30,000,000  have  been  filed.  The  company  is  to  deal  in 
water  supply  for  power  purposes,  gas,  supply,  etc.  The  prin- 
cipal offices  will  be  in  San  Francisco,  and  the  directors  named 
are  P.  O.  Harrington,  L.  L.  Dunne,  Lloyd  L.  Jackson,  L.  Ab- 
bott, Nat  Schmulowitz  and  C.  Cosner,  all  of  San  Francisco. 


The  water  tank,  which  has  a  capacity  of  3,500,000  gallons,  is 
32  ft.  6  in.  in  height,  and  each  of  the  telescopic  lifts  is  31 
ft.  G  in  high.  The  steel  plates  used  range  from  %  to  %  in., 
about  1000  tons  being  used  in  the  work.  The  holder  is  located 
in  the  Grandview  section  of  the  city  where  the  company 
owns  a  block  on  which  is  already  located  a  gas  holder  of 
smaller  size. 


TRANSMISSION. 

SEATTLE,  WASH.— W.  J.  llaycox  and  associates  have 
been  granted  a  20-year  franchise  for  a  power  plant. 

LOON  LAKE,  WASH.— John   Kulzer,  owner  of  the  elec- 
tric light  systems  at  Springdale  and  Valley,  expects  to  start  • 
work  soon  on  an  extension  of  his  system  to  Loon  Lake. 

FLORENCE,  ORE.— G.  G.  Bushman  has  applied  for  a 
power  and  light  franchise  here.  An  election  will  be  held 
March  11  to  determine  whether  the  city  w^ints  electric  light 
or  not. 

TULARE,  CAL. — C.  Rogers  has  been  granted  the  right 
to  operate  a  system  of  masts  and  poles  and  wires  for  the  pur- 
pose of  transmitting  electricity  for  heating,  lighting  and 
power    purposes   in   this   city. 

FLORENCE,  ORE.— Geo.  M.  Miller  and  James  Miller  and 
Joaquin  Miller,  the  poet,  have  a  water  power  site  above  Ma- 
pleton.  They  intend  establishing  a  plant  and  fmnishing  power 
and  light  to  nearby  towns,  including  Florence. 

PORT  TOWNSEND,  WASH.— The  Key  City  Light  & 
Power  Company  will  erect  a  substation  of  concrete  and  steel 
tor  transforming  the  high  voltage  current  furnished  by  the 
Olympia  Power  Company.  An  outlay  of  between  $6000  and 
$',000  will  be  made.     M.  T.  Crawford  is  in  charge^_ 


ILLUMINATION. 
NAPA,  CAL.— A  franchise  for  operation  in  this  city  was 
granted  to  the  Great  Western  Power  Company. 

ALAMEDA,  CAL. — The  City  Council  has  adopted  the  pre- 
liminary bond  resolution  calling  for  a  $200,000  issue  of  bonds 
for  electricity,  police  and  fire  department  improvements,  in- 
cluding a  new  building  for  the  electric  light  plant  and  the 
moving  of  the  plant  from  the  south  end  of  Park  street  to 
the  corporation  yard  at  the  north  end  of  Grand  street,  front- 
ing on  Oakland  harbor. 

PITTSBURG,  CAL.— Van  E.  Britton,  president  and  chief 
stockholder  in  the  new  Contra  Costa  Gas  Company,  organ- 
ized to  supply  gas  to  Martinez,  Antioch,  Pittsburg  and  Con- 
cord, has  obtained  an  option  on  a  large  tract  of  land  in  Pitts- 
burg. Work  will  begin  on  the  $200,000  plant  as  soon  as  the 
weather  will  permit.  Cotiages  will  be  erected  for  the  work- 
men of  the  plant,  and  the  laying  of  the  pipe  lines  will  begin 
in  a  few  days. 

VANCOUVER,  B.  C— The  Vancouver  Gas  Company  has 
recently  placed  in  service  its  No.  5  gas  holder  in  connection 
with  its  system  for  the  British  Columbia  metropolis.  The 
ec;uipment  is  a  four  lift  telescopic  holder  in  steel  tank  and 
was  constructed  and  erected  by  Ashmore,  Benson,  Pease  & 
Company  of  Stockton-On-Tees,  England.  The  holder  is  150  ft.  in 
diameter  and  the  guide  towers  are  160  feet  in  height,  the 
capacity  of  the  holder  being  two  million  cubic  feet  of  gas. 


TRANSPORTATION. 
SO'NORA,  CAL,— The  Sierra  &  San  Francisco  Power  Com- 
p;iny  is  having  repairs  made  to  i^s  flume  system  at  Forebay. 
The  comimny  is  planning  to  run  an  electric  line  from  the 
Phoenix  lake  plant  to  a  point  above  Strawberry,  where  the 
new  dam  is  to  be  constructed  th  's  season. 

VANCOUVER,  B.  C— The  Bi  tish  Columbia  Electric  Rail- 
way Company  has  submitted  to  the  Vancouver  civic  author- 
ities plans  for  the  extension  of  its  system  by  the  construc- 
tion of  a  line  on  Nanaimo  strt  et  from  Hastings  street  to 
Broadway,  a  distance  of  over  a  mile.  The  plans  call  for 
the  construction  of  the  line  duriag  the  present  year. 

PETALUMA,  CAL. — Twenty-five  thousand  dollars,  which 
is  half  of  the  bonus  needed  for  the  construction  of  the  new 
electric  railway  north  of  this  city  through  the  Two  Rock 
and  Bloomfield  valleys,  was  subscribed  at  a  meeting  held 
this  week.  The  property  owners  are  enthusiastic  over  the 
proposed  new  road  and  there  w  ill  be  very  little  trouble  in 
raising  the  $50,000  needed.  The  new  line  will  probably  go  to 
the  coast. 

STOCKTON,  CAL.— That  the  Stockton  Electric  Street 
Railroad  plans  to  extend  its  lines  in  the  near  future  is  indi- 
cated by  the  statement  that  eight  carloads  of  75-pound  T  rails 
are  en  route  here  from  the  Colorado  Iron  &  Fuel  Company 
in  Denver  and  that  3000  tons  of  additional  rails  and  more  cars 
have  been  ordered.  Three  extensions  have  been  discussed — 
one  reaching  into  Fair  Oaks,  another  for  the  extension  of  the 
El  Dcrado  street  line  to  Oak  Park,  forming  a  belt  line,  and 
the  third  out  Oak  street  to  the  western  limits  of  the  city, 
skirting  to  the  north  and  re-entering  over  Poplar  street. 


March  16,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


259 


SANTA  ROSA,  CAL. — Surveyors  are  at  work  between 
here  and  Petaliima  surveying  a  route  that  will  connect  Santa 
Rosa  and  Petaluma  and  contiguous  territory  much  more  quick- 
ly than  at  present  by  electricity.  It  is  believed  that  the  ex- 
tension will  be  built  directly  the  data  is  procured.  This  is 
the  first  step  toward  connecting  this  county  and  Marin 
county  with  a  direct  electric  railroad  to  the  bay  of  San  Fran- 
cisco. Another  arrangement  is  contemplated  by  other  capital 
whereby  the  Bloomfiled  section  of  this  county  shall  be  ex- 
ploited by  electric  railroad. 

PORTLAND,  ORE. — The  Portland  Railway,  Light  & 
Power  Company  will  start  the  erection  of  a  machine  and 
carshop  building,  on  its  grounds  between  East  Seventeen! ii 
street  and  the  grounds  of  the  Southern  Pacific  Company, 
Center  and  Mall  streets,  as  soon  as  the  plans  have  been 
approved.  It  will  be  the  third  structure  erected  on  these 
grounds  by  the  street  railway  company.  The  two  buildings 
erected  by  the  company,  each  cover  a  block  and  will  be  usi^d 
for  the  construction  of  the  cars.  They  are  one-story  build- 
ings, of  brick  constructicn  and  well  lighted.  The  roofs  an' 
supported  by  heavy  steel  beams. 

VANCOrVER,  n.  C. — The  management  of  the  British  Col- 
umbia Electric  Railway  Company,  Ltd.,  have  announced  that 
the  interurban  line  running  northerly  from  Victoria  on  Van- 
couver Island  will  have  its  northern  terminus  at  Deep  Cove, 
on  the  Saanich  Inlet.  This  line  is  23  miles  in  length  am! 
from  it  will  run  a  branch  to  Union  l?ay,  where  Meadlands, 
formerly  owned  by  the  late  Hon.  R.  G.  Tatlow.  will  l)e  de- 
veloped as  a  residential  and  pleasure  resort.  Work  on  the 
line  is  already  well  under  way,  a  contract  for  grading  IS 
miles  having  been  awarded  to  Moore  &  Pethick  last  year, 
ori  which  operations  have  been  under  way  during  the  win- 
ter. The  line  passes  through  the  center  of  the  Saanich 
peninsula,  a  district  which  needs  only  tram  facilities  to  assure 
it  of  rapid  development. 

MONTEREY,  CAL. — News  has  been  received  by  the  local 
officials  of  the  Monterey  and  Pacific  Grove  Railroad,  a  lately 
acquired  property  of  the  I'nited  Railroads  of  San  Francisco, 
from  the  Eastern  offices  of  that  company  directing  that  work 
shall  begin  immediately  on  the  new  line  l)et\veen  Monterey 
and  Salinas.  The  new  road,  which  will  be  electric,  will  con- 
nect Salinas  Valley  with  Monterey,  and  it  is  supposed  here 
that  it  will  be  part  of  an  electric  system  which  will  run 
from  this  county  to  San  Francisco.  It  is  reported  that  the 
Ignited  Railroads  has  also  acquired  the  Pajaro  Valley  Rail- 
road, a  narrow  gauge  steam  road,  which  runs  between  Salinas 
and  Moss  Landing.  It  is  the  intention  to  electrify  this  road 
and  continue  it  north  through  Gilroy,  San  .lose  and  San  Mateo, 
and  thus  complete  the  line  to  San  Francisco. 

PORTLAND,  ORE.— M.  J.  Lee.  A.  O.  Echols  and  O.  M. 
Lee  have  filed  articles  of  incorporation  with  the  County  Clerk 
under  the  name  of  the  Canby-Molalla  Railway  Company. 
According  to  plans  of  the  new  company,  an  electric  line  will 
be  built  from  Canby  through  the  southeastern  section  of 
Clackamas  county.  Plans  of  the  organization  also  include 
the  construction  of  other  lines.  The  company  is  organized 
for  only  $100,000,  but  it  is  understood  that  Eastern  and  Walla 
Walla  interests  are  supporting  the  enterprise.  An  auxiliary 
company  has  announced  plans  for  constructing  an  immense 
dam  across  the  Molalla  River  above  Canby  for  the  storage 
of  water  for  irrigation  and  power  purposes.  It  is  the  ulti- 
mate plan  of  these  interests  to  construct  an  electric  line  from 
Canby  into  the  Tualatin  Valley  district  and  thence  to  Portland. 

MARYSVILLE,  CAL.— The  Northern  Electric  Company 
has  secured  quarters  here  in  which  to  maintain  its  construc- 
tion offices  while  building  its  new  branch  railroad  to  Merid- 
ian and  Colusa.  Bids  have  been  marked  for  the  construc- 
tion of  this  road  and  the  contracts  are  to  be  awarded  March 


22.  Work  is  to  be  commenced  immediately  thereafter  and 
rushed  to  completion  with  all  possible  speed.  The  line  is 
tf  be  in  operation  this  year  to  Meridian,  and  possibly  to 
Colusa,  about  30  miles  distant.  Particular  speed  is  to  be  re- 
quired of  the  contractors  on  the  section  between  Yuba  City 
and  Meridian,  while  more  time  will  be  allowed  on  the  sec- 
tion from  Meridian  to  Colusa.  This  end  of  the  line  is  to  be 
hurried  on  account  of  the  commencement  of  the  construc- 
tion work  on  the  Alameda  Sugar  Company's  plant  at  Merid- 
ian. Colusa  and  Sutter  counties  will  unite  with  the  railroad 
in  the  construction  of  a  bridge  at  Meridian  which  will  span 
the  Sacramento  River. 


TELEPHONE    AND    TELEGRAPH. 
SAN  .lOSE,  CAL.— The  petition  of  the  Valley  View  Rural 
Telephone   Company    for    permission    to   establish    pole   lines 
along  the  county  roads  in  the  neighborhood  of  Valley  View 
was  granted. 

SAN  JOSE,  CAL.— The  petition  of  E.  D.  Franks  asking 
for  permission  to  build  a  farmers'  co-operative  telephone  line 
along  the  county  road  between  Lexington  and  Los  Gatos  was 
gianted  and  the  work  will  be  done  under  the  direction  of 
Supervisor  Mitchell. 

LIVERMORE,  CAL.— Cornell  &  Henry,  lessess  of  Men- 
deuhall  Springs,  are  working  uj)  interest  in  a  private  tele- 
phone line  up  the  Arroyo  Mocho.  These  gentlemen  are  de- 
termined to  have  a  telephone  line  as  far  as  the  springs  and 
they  have  already  secured  the  promise  of  a  number  of  farm- 
ers and  stockmen. 

OAKLAND,  CAL. — Explaining  that  the  two  weeks  given 
in  which  to  prepare  a  report  of  the  affairs  of  the  corpora- 
tion as  a  basis  for  rate-fixing  imder  the  i)rovisions  contained 
in  the  charter  had  been  insufficient.  H.  C.  Urownlee,  district 
commercial  superintendent,  and  Maynard  Hailey,  commercial 
mana.ger  of  the  Pacific  Telephone  &  Telegraph  Company,  have 
obtained  an  extension  tf  time  of  60  days  in  which  to  gather 
the  necessary  data. 

FRESNO.  CAL. — The  completion  of  a  commercial  tele- 
phone line  from  Clovis,  the  termination  of  the  Pacific  States 
telephone  lines  in  the  valley,  to  North  Fork,  on  the  San 
Joaquin  River,  a  distance  of  40  miles,  is  announced.  The  new 
line  gives  public  wire  connections  with  the  Government  forest 
lines  running  from  El  Portal  on  the  north  to  Trimmers 
Springs  on  the  south,  with  100  miles  of  wires.  H.  E.  Bige- 
low,  the  promoter  of  the  new  North  Fork  line,  is  to  build 
blanches  to  all  the  mountain  resorts  within  this  field. 

SEATTLE,  WASH.— The  temiiorary  order  obtained  by 
the  city  of  Seattle,  restraining  the  Pacific  Telephone  Company, 
which  has  absorbed  the  Independent  Telephone  Company, 
from  making  physical  connection  of  the  two  telephone  sys- 
tems, has  been  dissolved  by  Judge  King  Dykeman  in  the 
Superior  Court.  The  effect  of  the  order  is  that  the  work  of 
the  linemen  in  connecting  the  wires  of  the  two  companies 
can  be  carried  on  without  molestation  by  the  city  and  without 
a  permit  from  the  city.  The  city  alleges  that  it  has  a  $200,- 
000  interest  in  the  poles,  wires  and  conduits  of  the  inde- 
pendent company  under  the  terms  of  the  independent  fran- 
chise. Physical  connection  of  the  two  systems  had  been 
juactically  effected  when  the  temporary  restraining  order  was 
issued,  but  since  that  time  the  operators  when  asked  by  sub- 
scribers of  one  system  for  a  connection  with  the  other  have 
replied  that  they  were  forbidden  by  a  court  order  from  mak- 
ing it.  A  proposal  for  city  ownership  and  operation  of  a 
telephone  system  was  adopted  at  last  Tuesday's  election  by 
a  vote  cf  32,498  to  18,163.  Mayor-elect  George  F.  Cotterill  has 
expressed  himself  warmly  in  favor  of  a  municipal  telephone 
sjstem. 
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Not  the  Cheap 


LIGHT    IN    WEIGHT 
SIMPLE    CONSTRUCTION 
HIGHEST    EFFICIENCY 
PRACTICALLY    INDESTRUCTIBLE 

IIV(7('  for  full  inforiiKition 

Pacific  Stitji    Electric  Co. 
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THE    ULTIMATE    TYPE  *■ 

MULTI  -  DlfPERENTIAL  ARCH  DAM 

Sint.iMc    1..1-    Aii>-    .'^itc   or    Hfi^^lit,     I ■|i.-.ni..st   and    Quickest 
Constl-urlion- 

Requisite  Considerations  in  Dam  Buildings 

DURABILITY !     SAFETY  ! !      COST ! ! ! 

The  solid  gravity  masonry  dam.  only  structure  comparable 
to  Multi-Arch  Type  as  to  durability  of  materials.  No  Steel 
to  Rust.  Enduring  as  the  Hills.  (History  of  Materials.) 
Solid  dam  a  constructive  paralogy.  Loses  strength  by 
increase  of  load  effect.  A  breach  of  safety  at  twice  load 
effect  and  most  precarious  structure  in  existence.  (Mark 
the    failures.) 

Safety  of  Multi-Arch  sixteen  times  the  load  effect  and 
constant   for  any   increase.      (Non-refutable.) 

Cost  of  solid  dam  (safety,  twice  load  effect  with  uplift 
pressure)  per  sq.  ft.  cross-section  area  of  site,  at  seven 
dollars  per  cu.  yd.,  is  19.5  cents  by  height  of  dam. 

Tost  per  sq.  ft.  of  MuUi-.\rch.  14  cents  by  height  of  dam, 
safety    16. 

Is  there  need  of  building  unsafe  and  expensive  structures? 

Write    for   Literature.  Licenses   Grante<l. 

MULTIPLE  ARCH  HYDRAULIC  CONSTRUCTION  CO.iw 

Sole  and  Exclusive  licensee         Engineers  and  Constructors 
SPARTANSBURG.  S.   C. 
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Caliuensja   l-'ass  SliowiiiK  New   I'iitillc  Klectilc    Itailway  Ciraile    to   Lankershini   at    I,<ri. 


PACIFIC  ELECTRIC  RAILWAY  CONSOLIDATION 


By  Rudolph  W.  Van  Norden 
Mn.ib.-,  A.  I.  E.  t.  AS.  C.  E. 


I. us  Angeles  has  lunr;  been  kiiDwii  as  the  renter 
1)1  hii^h  (leveldiimeiil  in  inlenirl)an  traction.  Ahnut  a 
\  ear  ai^o  this  jdurnal  i)ul)lishe(l  a  description  of  the 
]>ro])erties  and  operation  of  the  I'acitic  I'.Iectric  Rail- 
\-ay.  \\  hile  tiiis  s\  stem  was  al  that  time  \>y  far  the 
l,irj.;e^t  and  most  coni|)rehensive  centering-  in  the  city 
oi'  1  .OS  .\ngeles,  tliere  were  two  other  s}'slenis,  cacli 
in  llienisei\es  consoliihilions  of  smaller  and  earlier 
1 1  lads. 

The  first  of  these,  known  as  the  I,os  Angeles 
i'acitic  Company,  o])erated  from  its  own  (le])ot  in  the 
ciiy  of  Los  Angeles  over  two  main  lines  of  track  to 
the  beach  section,  lying  west  of  the  city  and  between 
Santa  Monica  and  Rcdondo.  The  other  system,  known 
as  the  l.os  .\ngeles  and  Redondo  Railway  ("otn])any. 
I'pcraletl  between  the  city  and  the  town  of  Redondo 
o\er  two  lines  of  track.  The  first  named  system  was 
.s'.andard  gauge,  the  latter  3  ft.  6  in.  narrow  gauge. 

These  lines  of  railway  were  the  spokes  which  cov- 
ered and  served  a  (piadrant  of  the  great  wheel  of  which 
l.os  Angeles  City  is  the  hul),  the  remaining  three  quad- 
i;:nts  being  covered  by  the  original  lines  of  the  Pacific 
I'.Iectric  Railway. 

h'.acli  of  these  systems,  while  ostetisiblv  higli  speed 
intcrtirban  in  character,  conducted  a  large  ttrban 
business  within  the  congested  limits  of  Los  .\ngeles 
and  in  response-  to  this  necessity,  operated  many  local 


street  cars.  l!y  tar  the  largest  ])arl  of  the  street  rail- 
wav  business  within  the  congested  limits  was,  how- 
ever, handled  by  still  anothet-  cotnpatiy.  the  Los 
Angeles   Railway  Corporation. 

The  interests  behittd  ;ill  of  these  roads  were  m<ire 
or  less  uniform  and  in  the  fall  of  I'HO  arratigements 
were  made  to  divide  the  strictly  city  street  car  systen-is 
from  the  long  distance  inti'i-urban  lines  in  sitch  a  way 
that  the  i)ro])erties  would  comi'  under  two  distinct 
;ind  separate  ownershiiis  atid  forms  of  operation.  .\ 
reorganization  was  c<jnsef|uently  etTecled,  and  in  Feb- 
ruary, 1911,  the  Pacific  IClectric  Railway  Company 
as  a  holding  cor[)oration,  came  into  control  of  the 
lines  and  propertv  of  the  two  interurbau  systems 
alreadv  mentioned,  the  Los  .\ngeles  Pacific  and  the 
l.os  Angeles  and   Redondo. 

That  section  of  all  three  comi)anies  which  handled 
l(aal  street  railway  business  became  the  property  of 
the  Los  Angeles  Railway  Corporation. 

Some  changes  were  necessary  in  the  original 
I'acific  Electric  system  to  comi)ly  with  this  consoli- 
dation. The  first  of  these  was  the  abolishing  of  the 
Los  Angeles  City  Division  and  the  creating  of  the 
new  A\'estern  Division. 

The  original  narrow  gauge  line  ojjeratcd  between 
Los  .\ngeles  and  San  Pedro  b\-  the  way  of  Gardena 
was  divided,  the  section  between  the  city  and  Home- 
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ward  becoming  the  property  of  the  city  corporation, 
while  the  section  between  Homeward  passing  through 
Gardena,  to  San  Pedro,  a  distance  of  14.52  miles,  has 
been  broad  gauged,  together  with  that  part  of  the 
Los  Angeles  and  Rcdondo  Gardena  line  between  Gar- 
dena and  Redondo,  'and  that  part  of  the  Inglewood 
line  between  Hawthorne  and  Relvidere,  a  total  dis- 
tance of  about  15  miles. 

A  new  line  2.59  miles  long,  was  built  connecting 
Watts  and  Homeward,  thus  creating  a  direct  line  from 
the  Sixth  and  Main  Streets'  depot,  over  the  four  track 
trunk  line  of  the  Southern   Division  and   from  there 


and  Southern  Divisions  meet  and  commence  at  the 
Pacific  Electric  Building  at  Sixth  and  Main  streets  in 
Los  Angeles,  and  here  is  the  main  depot  and  the  nu- 
cleus of  the  entire  system  from  which  more  trains  are 
daily  dispatched  than  from  any  five  similar  depots 
in  the  United  States. 

Western   Division. 
Cars  and  trains  for  the  Western  Division  depart 
from  the  station  at  Fourth  and  Hill  streets.     This  ar- 
rangement  is   at   present   necessary,   due   to   the   con- 
gested condition  of  streets  in  the  city,  but  it  is  eveu- 
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Pacific   Electric   Standard    Interurban    Car. 


directly  to  Rcdondo.  a  distance  of  20.9  miles,  this  sec- 
tion becoming  a  part  of  the  Southern  Division. 

The  lines  and  system  of  the  Los  Angeles  Pacific, 
together  with  the  Glendale  line,  formerly  integral  with 
the  Angeles  City  division  and  the  recently  electrified 
Southern  Pacific  freight  line  between  Amoco  Junction 
and  Santa  Monica  pier,  are  now  known  as  the  ^Vester^ 
Division. 

Soon  after  the  consolidation,  real  estate  activities 
in  the  San  Fernando  Valley,  in  the  creation  of  the 
towns  of  Lankershim  and  the  Van  Nuys,  induced  the 
company  to  build  a  new  line  from  Hollywood  through 
the  Cahuenga  Pass,  paralleling  the  El  Camino  Real,  or 
King's  Highway,  the  mission  road  of  California, 
through  Lankershim,  thence  to  Van  Nuys  and  finally 
ending  at  the  San  Fernando  Mission. 

Fach  of  the  three  divisions,  the  Northern.  South- 
ern and  Western,  are  like  great  fans,  or  better,  like 
a   tree   with   its   trunk   and   branches.     The   Northern 


tualh-  propt)sed  to  so  arrange  the  outlets  from  the 
main  depot  that  all  interurban  trains  may  be  dis- 
])atched  from  that  point.  This,  however,  is  a  serious 
])ro))leni  which  will  necessitate  a  great  outlay  of  money 
and  much  engineering  activity. 

This  division  consists  of  two  main  (lou1)!e  track 
lines,  leaving  the  Fourth  and  Hill  Streets'  station  in 
o]i])osite  directions.  The  first  of  these,  which  was  one 
of  the  early  interurban  lines  built  out  of  Los  .\ngeles, 
and  known  as  the  Colegrove  line,  follows  South  Hill 
street,  passing  through  two  double  track  concrete  lined 
tunnels,  having  respective  lengths  of  345.78  and  975.44 
feet,  then  a  northwesterly  direction,  following  one  of 
the  many  wide  boulevards  for  which  this  city  is 
famous,  passing  through  the  suburb  of  Colegrove. 
thence  changing  in  direction  to  the  southwest  parallel- 
ing the  Santa  Monica  mountains,  iiassing  througii 
Sherman,  P.everly  and  Sawtelle,  to  the  city  of  Santa 
Monica.      There   is   a   loop   in   this   line   which   passes 
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ilimuf;!!  i1k-  hcautil'iil  suinirl)  of  I  Ic  illywiuxl  joining 
ihe  ('ok's.;rovc'  line  :il  C'rosccnt  Jnnclion.  Tlicrc  is  an- 
Milicr  loop  which  leaves  tlie  line  at  Sawteile,  passing 
ihe  Soldiers'  llonie  and  joining  the  line  again  at  Santa 
.Monica. 

The  other  main  line  lea\ing  Los  Angeles  follows 
South  Mill  street  southward  for  se\eral  blocks  and 
then  a  westerly  direction  until  the  edge  of  the  congest- 
ed portion  of  the  city  is  reached  at  X'ineyard.  when 
il  passes  onto  a  right-of-way  owned  hy  the  company. 
This  is  known  as  the  \  enice  Sh<irt  Line  and  was  huilr 
for  the  ))urpose  of  creating  a  ra])id  service  helwccn 
l.os  .\ngeles  and  the  beaches.  This  road  i)asscs 
through  the  suburb  of  Palms  and  thence  to  \  enice. 
.\  cross  line  is  operated  between  \'iiie\ard  and  I'.everly 
and  a  branch  is  operated  between  Palms  and  I'laya 
del  Ke_\-.  c)'ie  of  the  sea-side  resorts.  There  are  a 
number  of  other  short  branches  operating  more  or  less 
local  services. 

These  various  lines  are  connected  by  an  ocean 
shore  line  between  Santa  Monica  and  Redondo,  jiass- 
ing  through  the  famous  ocean  resorts  of  ( )cean  Park. 
\enice.  Playa  del  Rey  and  Maidiattan.  .\11  of  the 
main  and  cross  lines  are  double  tracked. 

These  beach  resorts  are  older  and  perhaps  better 
known  than  the  \arious  resorts  south  of  San  Pedro, 
reached  bv'  the  Southern  Division.  .\n  enormous 
amount  of  money  has  been  expended  for  bath  houses 
and  amusement  places  of  every  conceivable  order. 
Thousands  of  comfortable  bungalows  and  cottages 
Inie  the  well  laid  out  and  paved  streets  close  to  the 
beach  and  every  form  of  amusement  and  enlerlain- 
n;eiit  is  in  store  for  the  tourist  or  the  resident. 

Between  Ocean  I^ark  and  Playa  del  ]\ey  there  are 
a  number  of  lagoons  naturally  formed,  and  these  have 


been  wonderfully  (le\elo])e(l  in  imitation  of  the  canals, 
bridges  and  palaces  of  ancient  X'enice. 

In  each  of  these  places  are  every  accomuKidatiou 
for  sm-f  and  indoor  b.ithing,  furnished  by  large  and 
\>.ell  ecpiipped  bath  houses.  At  Redondo  is  one  of  the 
l;;rgesl  bath  hi>n>es  in  the  world  with  is  endless  variety 
of  amusement  and   restaurant   features.  ■^^ 

The  new  branch  recently  constructed  from  Holly- 
wood into  the  San   l'"ernando  Valley  is  a  fine  example 
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A'enice   .Sliort    Line   an<l   Vineyard    Power   House. 
Xow  Line  Between  Watts  and  Homeward. 
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Big  Cut  at  Summit  of  Cahuenga  Pass. 


of  modern  interurhan  construction.  In  taking-  its 
course  through  the  Cahuenga  Pass  it  was  necessary 
to  make  a  number  of  very  heavy  cuts  and  fills.  The 
largest  cut,  at  the  summit,  has  a   length  of  950  ft. 


Trolley  Along  Venice  Short  Line. 


with  an  average  depth  of  26  ft.,  and  it  was  necessary 
to  remove  59,000  cubic  yards  of  rock.  This  was  a 
particularly  treacherous  undertaking,  as  the  rock  is 
seamy  and   extremely   difficult   to   blast.     The  other 


cuts,  while  similar,  represented  much  difficult  work, 
but  the  resulting  grade  and  alignment  furnish  a  splen- 
did feat  of  engineering.  The  entire  line  is  ballasted 
with  broken  rock,  there  being  4700  yards  per  double 
track  mile.  The  Pacific  Electric  standard  of  con- 
struction is  maintained  throughout,  the  rails  being 
A.  S.  C.  E.  common  standard  70  lbs.  per  yard,  the  ties 
of  redwood,  16  per  30  foot  rail.  The  grade  through 
the  pass  is  5  per  cent  compensated  from  bottom  to 
summit  on  the  south  approach  and  slightly  less  on 
the  north  approach.  There  are  four  trestle  bridges,  the 
first  crossing  the  Los  Angeles  River,  being  700  ft. 
long,  double  track,  and  having  an  average  height 
above  the  bed  of  the  river  of  24  ft. 

The  second  trestle  crosses  Pecina  Wash  and  is  500 
ft.  long,  also  double  track.  The  remaining  two  trestles 
are  single  track,  the  fir.st  being  900  ft.  and  the  second 
450  ft.  long.  These  trestles  are  erected  on  eight  pile 
bents  and  follow  Southern  Pacific  standard  specifica- 
tions. The  total  length  of  this  line  under  operation  is 
11.65  miles,  of  which  there  are  about  equal  lengths 
of  single  and  double  track  road  bed.  The  remainder  of 
the  line  will  soon  be  ready  for  regular  operation. 

A  catenary  trolley  construction  is  used  throughout 
this  branch.  It  is  supported  through  the  Cahuenga 
Pass  with  double  pole  span  construction,  the  poles 
being  35  ft.  long.  In  the  San  Fernando  Valley  the 
construction  is  centre  pole  and  bracketed,  of  standard 
Electric  pattern,  the  poles  being  45  ft.  long  and  car- 
rying a  three-phase,  15,000  volt  transmission  circuit 
at  the  top. 

Car  Handling  System. 

The  economical  handling  of  cars  so  tiiat  there 
may  be  system  in  the  repairing  work  and  at  the  same 
time  a  maximum  duty  from  each  car  is  a  complex 
problem.  It  is  the  policy  of  the  company  to  overhaul 
every  car  within  a  certain  definite  period.    It  is  neces- 
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sary,  to  obtain  maximum  efficiency,  that  the  car  leave 
the  shop  in  perfect  condition.  It  is  also  necessary  that 
it  be  kept  in  perfect  condition  in  order  that  high- 
grade  service  may  be  maintained.     The  system  must, 
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Schedule     for     Overhauling     Passenger    and     Freight 
Motive  Equipment. 

therefore,  be  comprehensive  and  well  organized.  All 
minor  repairs,  including  the  changing  of  wheels  and 
armatures  are  made  by  the  division  foreman  of  the 
division  on  which  the  car  is  operated.     For  this  rea- 
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Chart    Showing    Car    Assignment. 

son  he  will  not  accept  a  car  on  his  division  until  he 
is  absolutely  certain  it  is  delivered  to  him  from  the 
shop,  in  perfect  condition.  As  it  is  his  duty  to  main- 
tain the  car  in  this  condition  he  cannot  return  it  for 


repairs  until  he  has  proof  that  the  repair  necessary  is 
beyond  the  capabilities  of  the  equipment  with  which 
he  is  provided.  He,  therefore,  is  held  responsible 
for  the  condition  of  cars  up  to  the  point  where  the 
car  actually  needs  to  be  returned  to  the  shop.  After 
a  car  has  been  in  service,  however,  for  a  stated  length 
of  time  it  is  returned  to  the  shop  for  general  over- 
hauling. 

A  number  of  siinple  and  effective  office  methods 
are  used  in  connection  with  the  mechanical  engineer- 
ing department,  b'or  instance,  if  there  is  a  failure 
which  requires  the  attention  of  the  mechanical  engi- 
neer, and  in  a  system  operated  with  the  extreme  high 
load  factor  of  this  system,  such  failure  requires  imme- 
diate attention;  instead  of  following  ordinary  practice 
'if  issuing  an  order  to  a  division  foreman  which  he 
may  not  receive  for  several  hours  and  which  must  be- 
properly  filed  in  the  general  company  files,  the  notice 
of  failure,  immediately  upon  receipt  is  acted  upon  by 
the  mechanical  engineer.  He  telephones  his  order 
to  the  stenographer  in  the  office  of  the  foreman  in- 
terested. The  stenographer  takes  down  the  order, 
immediately  handing  one  copy  to  the  foreman,  return- 
ing a  copy  to  the  mechanical  engineer  and  sending  a 
third  copy  for  the  general  files.  This  accomplishes  the 
desired  purpose  in  the  shortest  limit  of  time  without 
a  long  system  of  red  tape,  but  at  the  .same  time  keep- 
ing all  records  in  perfect  condition. 

The  average  of  failures  for  this  system  is  one  for 
each  twenty-five  to  thirty  thousand  miles  per  car,  or 
less  than  one  per  cent.  A  standard  form  showing 
in  a  vertical  column  the  various  routes  and  in  the  hor- 
izontal the  various  classes  of  cars  used,  enables  each 
foreman  to  know  the  number  and  type  of  cars  and  the 
distribution  over  the  system.  Another  simple  form 
shows  at  a  glance  the  time  that  every  car  has  been  in 
or  out  of  the  shop  and  gives  both  the  master  mechanic 
and  the  division  foreman  an  instant  knowledge  of  the 
]irobable  condition  of  every  car. 

The  total  mileage  of  track  operated  in  the  three 
divisions  approaches  the  one  thou.sand  mile  mark  and 
will  soon  pass  this  figure.    This  mileage  is  as  follows: 


Single  track   219.88 

Double     track     253.61 

Four-track     11.46 

Joint  track   .5.37 

Miscellaneous     99.96 

S.  P.  Amoco-Santa  Monica       7.S 
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Added  Equipment. 
The  recent  consolidation  has  added  a  larger  equip- 
ment which  differs  somewhat  from  former  Pacific 
Electric  standards.  The  newer  cars  of  the  Los  -An- 
geles Pacific  Company  are  quite  similar  to  those 
already  in  operation.  A  number  of  radical  changes 
have  been  made  with  some  of  the  older  cars,  in  the 
lengthening  by  8  ft.  of  the  car  body,  and  equipping 
with  new  trucks,  General  Electric  motors  and  Type 
M  multiple  unit  control.  Fifty  cars  which  originally 
were  operated  on  the  narrow  gauge  system  were  re- 
constructed by  building  new  trucks  for  standard 
gauge,  using  the  old  motors  and  equipments. 
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Added   Substations. 

There  are  now  ci7  substations  in  active  operation. 
Two  portable  substations  which  may  be  shunted,  and 
placed  in  service  at  short  notice  at  any  point  on  the 
network  where  it  may  be  necessary  to  centralize  a 
large  amount  of  power,  and  two  central  stations  in 
operation  in  Los  Angeles.  The  substations  and  elec- 
tric operation  are  under  the  supervision  of  the  elec- 
trical engineer,  Mr.  S.  H.  .\nderson,  one  of  the  de- 
partment heads,  who  has  been  with  the  system  since 
its  start. 


has  six  inch  concrete  walls  and  a  concrete  hip  roof. 
While  plain  in  appearance  it  is  not  unpleasing  and  is 
convenient   and    well   designed. 


^S-    7ransmii3/on  //rffs   az-e  /Trtotvn    />y.^  num/tefi   of 

fhe  i^d^/ons   toirMc/i  f/>ejr  are  eonnec/e'/ 
(E/am/}/es  /- 4    or  /i-z<f.J 

h   case  a  /w  ,1  eonr'ett'ea'  /o  a  *,></  j/a/ron  /?  /i  Arto^n 
"y  Thr  numheri  of  fhe  fhree  j/oi'/orrs 
(Ciami/e3    5- 2-7  or  /--a-f.J 

In  case  /^o  //  T.  fines  are  lu/t/yorfecf  err  one  ncfe  //^ 
fhe  firtes  are  /r^o^rr  hy  ^e  ni/rrtf>ers  of  fhe  rfa/iorri  fo  ' 
rrfiich  ffiey  are    connec/ecf,  ancf  as  /-ot/  or  f-eoir 


A  late  style  of  motor  generator,  of  which  there 
have  been  a  number  installed  within  the  last  year  is  of 
1000  kilowatts  capacity'.  The  motor  is  of  the  synchro- 
nous type,  but  is  provided  with  a  squirrel-cage  winding 
inserted  in  the  pole  faces,  to  allow  starting  as  an  in- 
duction motor.  The  generator  is  6  pole  with  inter- 
poles  and  is  compounded  to  deliver  the  same  voltage 
when  at  full  load  as  at  no  load.  The  speed  is  600  r.p.m. 
and  there  are  but  two  bearings  to  the  set.  These 
sets  were  furnished  by  the  General  Electric  Company. 

A  new  substation  approaching  completion  at 
Lankershim  is  quite  similar  to  the  Covina  Junction 
station  in  its  interior  arrangements.  It  is,  however, 
somewhat  smaller  than  that  station  and  will  be  pro- 
vided with  two  600  kilowatt  General  Electric  motor- 
generator  sets.     This  substation   building  is   square, 


T,ankersTiIin    Substation. 

Olive   Substation. 

Interior    Olive    .Substation. 

Power  for  the  Western  Di\ision  is  supplied  by 
the  Los  Angeles  Edison  Company  to  the  various  sub- 
stations. The  steam  generating  plant  at  Vineyard  is 
operated  as  an  auxiliary  in  a  manner  similar  to  the 
Los  Angeles  Central  .Station  No.  1,  by  the  Edison 
Company. 


A  "SEATTLE   COMPETITION." 

.\  spirited  competition  is  on  among  the  ■•  •■■  - 
()t  the  Denver  Company  Section  of  the  N.  !•'.  I-.  .\., 
with  a  trip  to  the  Seattle  Convention  as  the  goal.  The 
I'lan  embodies  the  "point  system"  and  the  two  candi- 
dates gaining  the  largest  muubcr  of  ])oinls  during  the 
four  months  of  the  contest  will  be  declared  the  win- 
ners and  will  have  the  trip  to  .Seattle  with  expenses 
paid. 

The  sources  through  which  credit  may  be  gained 
include  writing  or  discussing  i)apers  and  questions 
at  section  meetings,  gaining  new  members  and  regu- 
larit)'  of  attendance,  as  well  as  suggestions  for  the 
betterment  of  the  section. 
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ECONOMIC   CONDITIONS   GOVERNING  SPAN 
LENGTH. 

BY    R.    S.    BROWN. 

The  cost  per  mile  of  a  transmission  line,  con- 
structed over  level  country,  is,  for  a  given  size  of  wire, 
determined  by  the  number  of  poles  or  towers  per  mile. 
This  would  seem  to  indicate,  as  the  criterion  of  cheap- 
ness, the  use  of  long  spans  and  few  supports.  Such 
construction,  however,  has  the  disadvantage  that  it 
requires  supports  of  great  height,  since  the  sag  for  a 
given  tension,  is  proportional  to  the  square  of  the 
span  length.  The  cost  of  a  pole  or  tower  capable  of 
withstanding  a  given  strain  increases  rapidly  with 
the  height  due  to  the  fact  that  the  lateral  dimensions 
must  be  increased  along  with  the  height.  In  the  case 
of  long  poles  the  cost  increases  because  of  the  scarcity 
of  such  timber. 

If  c  be  the  cost  in  dollars  of  one  complete  struc- 
ture, including  insulators,  transportation,  erection,  etc., 
and  n  the  number  of  supports  per  mile,  the  total  cost 
per  mile  will  be,  D  =  en.    If  L  be  the  length  of  span, 

5280 
L  = 


and 


h  may  be  found  analytically  as  follows.     Let  c> 
and  c:  be  the  costs  of  two  supports  of  heights  In  and  h^ 
respectively.    Assuming  c  to  be  the  average  of  ci  and  c^, 
Cj  -|-  c-    h,  —  h, 

h  = ^ hg 

4  Cj  —  c, 

If  the  value  of  h  as  found  from  this  equation  falls 
between  hi  and  b  it  is  the  proper  height  of  support, 
iv  it  does  not  try  new  values  of  c,  c:,  hi,  h^,  until  it  does, 
in  which  hi  and  h:  should  not  differ  by  more  than 
about  five  feet. 

After  the  value  of  Sq  is  found  by  the  above  method 
the  length  of  span  is  found  from  the  relation, 

2Ts 

U  = 

3rd 
Where, 
d  =  the  density  of  the  conductor  metal,  lbs.  per  cu.  in. 
T  =  tension  in  the  conductor,  lbs.  per  sq.  in. 
r  =  ratio  of  the  weight  of  one  foot  of  wire  with  maxi- 
mum loading  of  ice,  to  the  weight  of  one  foot 
of  bare  wire. 
If  the  maximum  sag  occurs  when  the  weather  is 
coldest  and  the  ice  loading  the  heaviest. 


D=:5280—  ■ 
L 

Let, 

h   ^the  height  of  support. 

g  =  minimum  allowaiile  ground  clearance. 

So  =  maximum  sag  of  conductor. 

k   ^  a  constant. 

Then, 

So  =  kL" 
h    =  g  +  So 


L  = Vh  — g 

Vk 

D  =  5280Vk    


VB^^ 


For  D  to  be  a  minimum, 
dD 


=  0, 


dh 


hence. 


dc 


yTr^=^- 


■o. 


dh 


2Vli  — g 

c     dh 

h  — g  = 

2     dc 

c       dh 

So  =  —     • 

2       dc 

That  is,  for  a  given  size  of  conductor,  the  cost  per' 
mile  of  a  transmission  line  will  be  a  minimum  when 
the  maximum  sag  of  the  conductor  is  equal  to  one- 
half  the  cost  of  a  support   multiplied   by  the   rate  of 
change  of  height  with  cost. 

This  relation  may  be  applied  graphically  by  plotting 
the  relation  between  c  and  h  for  supports  of  specified 
strength   and   from    this    curve    plotting   the    function 

c     dh 
g-] .     The    intersection    of   these    two    curves 


2     dc 
will  give  the  proper  value  of  h. 


To  being  the  maximum  allowable  stress  in  the 
metal. 

Using  this  value  of  L,  find  what  the  sag  will  be  in 
the  hottest  weather  with  no  loading.  If  this  sag  ex- 
ceeds the  cold  weather  sag  find  by  trial  a  value  of  L 
which  will  give  sag  So  in  hottest  weather  and  will 
stress  the  wire  to  tension  Tq  in  coldest  weather  with 
loading  r. 

Example:  If  a  40  ft.  steel  tower  costs ^$350,  com- 
plete with  insulators,  and  a  45  ft.  tower  of  the  same 
strength  costs  $390,  what  is  the  most  economical 
height  and  span  length  ?  g  ^  20  ft. 

740  5 
So  = =  23  ft.     h  =  20  +  23  =  43ft. 


4     40 


Let 


To  =  30000     r  =  2     d  =  .321 
Hence, 

L  =  845  ft. 

The  sag  in  this  length  span  after  a  rise  in  tempera- 
ture of  100  deg.  F.  and  without  loading  (r  =  1)  will  be 
13  ft.,  which  is  less  than  the  cold  weather  sag,  23  ft., 
therefore,  845  ft.  is  the  length  of  span  which  will  give 
th.e  minimum  cost  of  line. 


POLE  TREATING. 

The  San  Joaquin  Light  &  Power  Company  has 
found  that  untreated  western  yellow  pine  poles  showed 
completely  rotted  stubs  after  27  months'  service  on 
their  line.  Of  those  given  a  brush  treatment  with  cre- 
osite  27  per  cent  showed  signs  of  decay  and  of  those 
brush  treated  with  carbolinium  29  per  cent  showed 
signs  of  decaj^;  of  those  treated  with  crude  oil  45  per 
cent  showed  slight  signs  of  decay.  About  28  per  cent 
of  those  treated  with  zinc  chloride  showed  attack  by 
decay.  About  50  per  cent  of  the  entire  number  of 
poles  tested  were  treated  with  creosote  by  the  open 
tank  method  and  these  were  found  to  be  perfectly 
sound,  showing  no  signs  of  decay  whatever. 
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PRODUCING  PROFITS— "VELVET." 

BY  ROSS  B.  MATEER,  POWER  EXPERT. 

The  installation  of  an  elaborate  sign,  the  con- 
tracting for  tungsten  street  lighting,  the  outlining  of 
a  cornice,  or  an  entire  building,  appeals  more  to  the 
central  station  and  its  officers  than  a  good  day  load. 
Go  to  many  cities  and  the  first  outburst  of  enthusi- 
asm over  local  conditions  comes  from  the  local  offi- 
cials when  they  mention  lighting  effects,  signs,  etc. 
Should  you  exhibit  an  interest  in  lighting  conditions, 
you  are  requested  to  view  the  city  by  "artificial  light." 
Your  day  is  passed  in  viewing  the  offices  and  in  con- 
versation with  the  officials;  the  evening  is  spent  in 
observing  the  "light."  Some  places  you  note  are  so 
lavishly  lighted  as  to  dazzle,  yet  near  by  is  found 
a  store  or  building  almost  dark.  You  pass  from  street 
to  street,  from  building  to  building  and  find  the  same 
conditions,  one  dazzling,  the  next  dark. 

The  next  day  you  discuss  revenue,  then  the  gross 
and  finally  the  net  profits.  When  profit  is  mentioned, 
the  analytical  mind  tries  to  determine  what  the 
profits  are  and  whence  derived.  Is  it  the  lavish  light- 
ing, the  spectacular  effects  that  are  productive  of  an 
increased  peak  load  that  yields  profit — large  profit? 
A  synonym  for  profit  is  "velvet."  Where  would  one 
naturally  look  for  the  "velvet"?  Surely  not  in  in- 
creasing the  peak  business,  but  in  increasing  the  day- 
light load — the  power  end  of  the  plant. 

No  central  station  man  who  watches  the  earn- 
ings of  his  company  can  ignore  the  power  end.  He 
must  admit  to  himself,  though  he  does  not  acknowl- 
edge to  others,  that  the  profits  of  the  company  are 
produced  not  from  the  lavish  display  lighting,  the 
beautifully  lighted  windows  at  night,  but  by  the  elec- 
tric motor  installed  now  for  the  operation  of  every  in- 
dustry. The  motor,  small  or  large,  which  drives  the 
line  shafting,  or  the  individual  motor-driven  machine 
operated  usually  from  seven  in  the  morning  until  six 
at  night,  and  often  running  24  hours  a  day. 

Why  is  the  power  revenue  the  "velvet?"  A  mo- 
ment's thought  will  show  that  the  central  station 
nuist  be  ready  to  supply  electricity  24  hours  a  day  and 
sufficient  current  for  light  at  the  convenience  of  the 
customer.  To  be  ready  to  supply  light,  the  boilers 
must  be  fired,  thereby  consuming  coal  in  large  quan- 
tities, for  the  engine  or  turbine  must  be  in  operation, 
and  in  addition  the  switchboard  attendants  must  be 
on  duty.  The  expense  is  the  same  as  when  operat- 
ing through  a  "night  peak."  The  expense  being  the 
same,  is  it  not  evident  that  all  the  motor  load  secured 
that  is  in  operation  during  the  day,  leads  to  an  in- 
crease in  the  plant  efficiency.  Not  only  docs  this 
equal  the  expense  of  maintaining  steam,  but  yields 
a  handsome  profit.  Charge  all  the  plant  expenses 
to  the  lighting  end  and  all  the  day  power  load  is 
"rich  velvet."  Charge  the  daylight  expenses  of  the 
plant  to  power  and  the  incandescent  expense  is  light- 
ened. Upon  the  power  business  is  placed  mucli  of 
the  support  of  the  incandescent  and  still  the  power 
business  yields  a  good  profit — "velvet." 

"Velvet"— How  Secured. 

Central  stations  state  they  employ  power  sales- 
men,  those   who   use   the   sharp   pencil   and   the   pad 


and  can  figure  how  much  cheaper  a  customer  can 
operate  by  the  use  of  central  station  "juice."  Power 
salesmen  are  good,  but  the  central  stations  need  more, 
they  need  power  engineers.  A  power  engineer  should 
be  competent  to  sell  an  electric  appliance,  a  gas  range, 
ii'  fact,  any  commodity  directly  handled  by  his  com- 
pany. He  should  be  a  general  man,  conversant  with 
all  sides  of  the  central  station  business,  and  his  knowl- 
edge, together  with  a  technical  and  practical  training, 
results   in   power  engineers — not   power  salesmen. 

The  power  engineer  is  the  general  manager  of 
the  future.  The  banker,  the  accountant,  the  repre- 
sentatives of  large  interests,  though  head  of  the  power 
companies  now,  will  be  replaced  in  the  future  by 
the  power  engineer,  for  he  is  the  practical  man,  the 
worker,  the  one  working  directly  for  the  stockholders' 
interest 

Often  it  is  not  by  pad  and  pencil  and  how  much 
a  power  engineer  can  save  a  customer  over  present 
forms  of  power,  but  how  a  rearrangement  of  factory 
and  its  machinery,  how  the  output  may  be  increased 
by  improved  machinery  and  systems  of  operation ;  how 
nnich  convenience  in  operation  appeals  to  a  prospec- 
tive customer;  and  then  how  to  secure  the  business 
without  figuring  dollars  and  cents. 

The  power  engineer  is  a  general  man.  He  can 
figure  on  heat  and  its  producing  fuels ;  he  has  a  good 
knowledge  of  effective,  not  wasteful  illumination; 
sign  and  display  lighting,  effectively  applied,  is  not 
new  to  him ;  the  general  saleswork  of  his  company  he 
has  learned ;  a  knowledge  of  accounts  and  how  kept  is 
his.  This,  with  a  technical  training  and  practical  ex- 
perience, gives  us  today  the  man  who  produces  the 
profit— the  "velvet." 


NAVY   WIRELESS   PLANS. 

The  U.  S.  Navy  Department  proposes  to  erect  a 
high-powered  wireless  telegraph  station  on  the  Califor- 
nia Coast  for  communication  with  similar  stations  on 
the  Pacific,  namely,  one  at  North  Head,  opposite  As- 
toria, one  at  Cordova,  Alaska,  and  one  at  Cnalga,  near 
Unalaska.  This  California  station  is  one  of  a  chain 
across  the  Pacific  Ocean,  the  others  to  be  located  at 
Pearl  Harbor,  Guam,  Luzon,  Tuituila  and  the  Phil- 
ippines, as  well  as  one  at  the  Panama  Canal. 

The  location  of  the  California  station  has  not 
yet  been  determined  and  will  depend  upon  the  best 
f.-'cilities  for  wireless  work  offered  by  various  locali- 
ties. The  Navy  Department  has  been  unable  to  buy 
land  in  the  past  as  special  authority  is  required  from 
Congress. 

It  is  being  actively  urged  that  this  would  make 
a  desirable  attraction  for  the  Panama-Pacific  Expo- 
sition if  located  at  San  Francisco,  especially  if  operated 
in  conjunction  with  the  proposed  Memorial  Tower. 
'i"he  best  site  appears  to  be  in  Golden  Gate  Park  near 
the  ocean  boulevard.  If  this  land  could  be  deeded  to 
I  he  Navy  Department  and  if  a  600  ft.  tower  could  be 
erected  by  the  exposition  authorities  or  the  marine 
and  business  interests  the  Navy  would  install  the 
equipment. 
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POWER     COMPUTATION     OF     ROTARY     AIR 
COMPRESSORS.' 

BY    ROBERT    SIBLKV. 

The  rapid  rise  of  the  steam  turbine  has  led  to 
much  thought  and  study  in  application  of  the  rotative 
idea  to  other  reciprocating  apparatus.  The  subject 
of  centrifugal  operation  of  pumps  has  received  atten- 
tion in  a  marked  degree  and  has  been  developed  to 
a  high  stage  of  efficiency.  Since  these  pumps  operate 
at  high  speeds  they  invariably  occupy  much  less  space 
and  consequently  have  received  great  favor  in  recent 
installations. 

The  subject  of  air  compression  by  means  of  cen- 
trifugal force  has,  within  the  last  two  or  three  years, 
received  marked  attention  and  the  results  produced 
have  been  mosj:  flattering  to  the  inventors.  In  the 
March  issue  of  the  General  Electric  Review  appears 
a  paper  by  Dr.  Louis  C.  Loewenstein  on  Centrifugal 
Compressors.  The  theory  is  there  developed  in  a 
liiasterly  manner  but  for  the  purpose  of  stepping  this 
information  still  further  down  to  the  "primer"  idea 
let  us  go  into  the  elementary  derivation  of  the  equa- 
tions of  the  centrifugal  pump  compressor. 

I 


Fig.    1.     Rotary    Air    Compressor. 

In  Fig.  1  is  seen  a  diagramatic  representation  of 
the  rotary  compressor.  The  air  enters  from  the  cen- 
ter at  the  point  A  and  is  thrown  outwardly  at  the 
point  B  due  to  centrifugal  force.  It  is  customary 
to  allow  this  air  to  enter  radially.  The  instant,  how- 
ever, the  ail"  reaches  the  rotating  portions,  this  enter- 
ing velocity  w^  decomposes  into  two  components, 
one  component  ue  traveling  with  the  rotation  of  the 
wheel  and  the  other  component  Ve  along  the  rotating 
vane. 

In  elementary  mechanics  we  learn  that  energy 
is  never  destroyed,  consequently  the  energy^  of  each 
pound  of  air  at  A  must  be  equal  to  the  energ}-  of  each 
pound  of  air  at  B,  although  the  proportions  of  kinetic 
energjf  or  energy  of  motion  may  be  larger  in  one 
case  than  in  the  other.  We  shall  expect  then  in  con- 
sidering the  sum  of  the  kinetic  and  pote~'''al  energy 
that    this    sum    shall    be    the    same    at    either    point, 

'This  paper  comprises  the  Twentv-fourtli  Lecture  of  a 
series  appearing  in  these  columns  entitled  Primer  ot  Applied 
Thermodynamics. 


where  allowance  is  made  for  added  velocity  energy 
at  B  due  to  the  larger  rotative  value  at  B.  We 
have  previously  learned  in  the  study  of  thermody- 
namics that  the  product  of  pressure  times  the  specific 
\olume  or  pv  represents  the  eternal  energy  of  a  gas 
under  constant  pressure,  or  in  other  words  the  energy 
necessary  to  force  a  given  volume  of  air  v  into  a 
reservoir  under  pressure  of  p  lb.  per  sq.  ft. 

Let  us  suppose  that  the  air  is  drawn  in  at  a  pres- 
sure and  volume  of  pi  and  vi  as  graphically  shown  at 
■  \,  in  Fig.  2.  After  ])assing  through  the  rotating  vanes 
the  air  becomes  compressed  to  a  pressure  and  volume 
of  p::  v=  shown  at  15.  In  the  Twelfth  Lecture  of  this 
series  appearing  in  this  Journal,  November  25,  1911, 
we  found  that  the  work  in  ft.  lb.  necessary  to  com- 
press a  gas  from  .\  to  1!  is  cc|ual  to 


W  = 


(T,- 


•T,)= 


Pi  V, 


1— n  n— 1 

Xow  due  to  the  air  entering  the  rotating  impeller 
under  a  pressure  and  xnhime  of  jn  \-i,  we  really  are 
aided  in  rotating  the  impeller  by  an  amount  of  work 
equal  to  pi  vi  ft.  lb.  or  the  negative  work  required  to 
force  air  against  the  entering  pressure.  On  the  other 
hand  in  order  to  deliver  the  compressed  air  into  the 
reservoir  which  is  at  a  pressure  and  volume  of  p--  andv;, 
a  positive  amount  of  energy  p=  v:  ft.  lb.  is  required. 
Mence  the  net  work  rcc]uircd  to  force  each  pound  of 
air  through  the  impeller  and  deli\er  it  into  the  reser- 
voir is 


W=- 


Pi.  V,  —  p,  V, 

h  p=  V, 

n  — 1 


•  Pi  V, 


(P.V;— p,  V,) 


n  — 1 


n— 1    \pivi  / 


and    since    we   have    previously    found    that   a    perfect 
gas  obeys  the  law  pi  vi"  =  p=  v:",  we  ha\e 


vi-(p!j " -(pi'j   " 

-»='¥■  [(f;y-] 
.■.-^=(,  +  i^f 

pi        V  pi  v\J 


1  -f  k 

n-1 


-(1) 


it]  which  k  is  equal  to 


n 


Again  it  is  often  desired  to  obtain  the  average,  or 
mean  efifective  pressure  of  the  air  undergoing  com- 
l>ression.  The  mean  elTective  pressure  is  such  a  con- 
stant pressure  as  would  be  necessary  to  maintain 
throughout  the  compression  assuming  that  the  spe- 
cific volume  remained  constant.  Hence,  if  p  is  the 
mean   effective  pressure,   we   have  at  once 

p  V,  =  W 
but   from   the   value   of  W   above   deduced    we,    then, 
have 


1 
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It  is  often  convenient  to  plot  a  curve  from  which 
values  of  p  may  be  readily  taken  for  varying  values 
of  p=  and  vice  versa.  AMien  this  is  once  accomplished 
applications  of  equation  (1)  are  materially  simplified. 

As  air  enters  at  A  as  shown  in  Fig.  3,  it  receives  a 
total  kinetic  energy  from  the  rotating  impeller  equal  to 


Ue 


2g 


ft.  II).  and   when  this  pound  of  air  arrives  at  B 


its  total  kinetic  energy  is  evidently 


^g 


It  seems  that  commercial  designers  prefer  to  have 
the  air  enter  the  impeller  radially  at  .-\  and  leave  with 
a  relative  velocity  at  B  directed  radially  outward. 
Let  us  call  b^  the  angle  between  the  entering  relative 
velocity  Ve  and  ue,  also  call  de  the  angle  between 
the  entering  velocity  w^  and  the  rotating  velocitj'  ue. 
Let  the  subscripts  a  indicate  at  the  point  B  similar 
angular  and  velocity  relationships.  Looking  now  at 
the  point  A,  since  the  angle  de  is  a  right  angle,  we 
have  at  once 

and  again   since  at  B  the  angle  ba  is  a  right  angle 
we  have 

w.=  =  u.'  +  V.' 

If  the  outlet  or  inlet  of  this  rotary  compressor 
were  closed  for  an  instant,  it  is  evident  that,  since 
there  would  be  no  movement  of  air,  but  simply  a 
pressure  at  B  in  amount  equal  to  the  kinetic  energy 


Fig.  2.     Indicator  Card  for 
Rotary  Air  Compressor. 


Ficr.  3.     Diagram  of  Velocities  in  Rotary  Air 
Compressor. 

of  the  air  at  that  point,  a  pressure  energy  equal   to 

"a' 

would    be   exerted.     The  instant,  however,   that 

the  inlet  is  opened  and  a  movement  of  air  takes  place, 
this  pressure  or  potential  energ>'  would  certainly  be 
reduced  by  an  amount  equal  to  the  kinetic  energy  of 
the   air   set    in    motion    along   the     impeller    blades. 

Va' 

namely    .      Hence   the    potential    energv    of    each 

pound  of  air  delivered  at  point  B  is 
\l..-  —  y^ 


Since,  in  addition  to  this  potential  energy,  there  is 
a  movement  of  the  air,  evidently  if  we  can  convert 
c\  entually  this  additional  kinetic  energy  into  pres- 
sure or  potential  energ}^  we  can  raise  the  pressure, 
or  in  other  words,  compress  the  air  to  even  a  much 
higher  degree.  This  can  be  accomplished  by  prop- 
erly guiding  the  air  through  stationary  vanes  after  it 
has  left  the  rotating  impeller.  By  referring  to  the 
diagram  it  is  seen  that  the  absolute  velocity  of  the 
air  as  it  leaves  the  rotating  impeller  is  Wa  feet  per 
second.    Hence  there  is  represented  in  each  pound  of 

W'a' 

air  a  kinetic  energv  e(iual  to .     If,  then,  we  can 

2g 

recover  this  entire  energy  of  motion  and  convert  it 
into  energy  of  pressure,  we  shall  have  a  total  pres- 
sure energy  given  to  each  pound  of  air,  due  to  our 
rotary  compressor,  equal  to 

u.=  —  V.'  +  w.' 
W  = (2) 

2g 

Substituting   our   value    for   Wa'   which    we   have 

found  to  be  equal  to  u«° —  v«',  we  now  have  as  the  total 

energy  possible  to  absorb  into  pressure  or  potential 

energy 

u.=  — v.=  u.=  +  v„=  u„= 

W  = -1- = (3) 

2g  2g  2g 

Of  course,  it  is  impossible  to  recover  this  entire 
pressure  energy.  The  ratio  of  the  actual  pressure 
energy  obtained  or  in  other  words  the  ratio  of  the 
actual  energy  represented  in  the  compressed  air  to 
that  represented  in  our  theoretic  formula  is  called  hy- 
draulic efficiency,  while  the  ratio  of  the  actual  energj- 
represented  in  the  compressed  air  to  that  required  to 
lie  delivered  at  the  shaft  of  the  impeller  in  order  to 
(  perate  it  is  called  the  shaft  efficiency. 

In  the  multi-stage  compressors,  a  series  of  these 
|)assages.  one  after  the  other,  are  passed  through 
by  the  air,  and,  after  passing  through  each  series,  the 
air  is  proportionally  compressed  to  a  high  degree. 
If  N  represents  the  number  of  impellers  or  stages  in 
series,  the  following  energy  should  be  absorbed  by 
each  pound  of  air  from  the  rotating  impeller. 


W  =  e  N : 


(4) 


Substituting  the  value  of  W   in  equation   (1)   we 


have 


-(5) 


2g 


This  formula  not  only  applies  for  air  but  also 
for  carbon  dioxide,  nitrogen,  hydrogen  or  any  of  the 
other  so-called  perfect  gases. 

Work  is  the  product  of  force  and  distance 
through  which  the  force  acts.  Let  a  be  the  net  area 
in  sq.  ft.  of  the  outlets  of  the  impeller  and  v  the 
velocity  of  the  air  in  ft.  per  sec.  leaving  the  impeller. 
Since  p=  lb.  represents  the  pressure  over  each  sq.  ft., 
the  total  pressure  is  p=a  lb.  This  force  acts  through 
a  distance  of  v  ft.  per  second.  Hence  there  are  psav  ft. 
lb.  of  work  being  done  every  second.    But  (av)    is  the 
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quantity   Q  of  air  delivered  each   second,  and,  since 

.S50  ft.  lb.  per  second  are  equal  to  one  horsepower,  we 

have 

(P:  — P,)av      (p.— p,)Q 

H.P.  = = (6) 

550  550 

By  means  of  equations  (5)  and  (6)  we  are  thus 
enabled  to  determine  at  once  the  pressure  of  the  com- 
pressed gas  and  the  horsepower  necessary  to  operate 
the  impeller,  be  the  gas  air  or  any  other  of  the  perfect 
gases. 

As  an  example  let  us  compute  the  final  pressure 
and  horsepower  necessary  to  operate  a  rotary  air  com- 
pressor which  has  45  stages  of  compression,  a  shaft 
efficiency  of  75  per  cent,  an  outer  peripheral  speed  of 
400  ft.  per  sec,  taking  in  air  at  14.7  per  sq.  in.,  and 
delivering  1,000  cu.  ft.  per  min. 

We  have  previously  found  that  ior  adiabatic  com- 
pression of  air,  we  have 


.2375 


10000 
GO 


.1685 


■  =  1.41,  e  =.75,p,  =  14.7  X  144,N  =  45. 


;32.tfi,    and    v, 


:13.1. 


Hence  substituting  in  ccpiation  (51,  we  have 


p,,=  14.7  X  144       1  + 


[ 


(1.41-1) 
1.41 


=  14.7  X  144   [  1  -f  1.7605] 


.75X45X400^ 
32.16X14.7X144X13.1 

3.44 


.44 


=  14.7  X  144  X  32.9  =  69,650  lb.  per  sq.  ft. 
or  484  lb.  per  sq.  in. 
Again  we  find  the  horsepower  necessary  by  sub- 
stituting in  equation  (6) 

(P:  —Pi)  Q        (69,650  — 14.7  X  144)  1000 


H  P: 


=  205.8.    Ans. 


550  550  X  60 

Thermotwisters. 


1.  What  would  be  tlie  mean  effective  pressure  of  the  air  in 
the  illustrative  example  in  the  above  lecture? 

2.  A  votary  compi-essor  operates  with  carbon  dioxide 
under  the  same  conditions  given  in  the  above  example,  what 
will  be  the  final  pressure  and  the  horsepower  required? 


CONSERVATION  AND  USE  OF  NATURAL  GAS. 

The  Bureau  of  ]\Iines  has  just  issued  Technical 
Paper  No.  10,  Liquefied  Products  from  Natural  Gas ; 
Their  Properties  and  Uses,  by  Irving  C.  Allen  and 
George  A.  Burrell,  in  an  effort  to  show  how  natural 
gas,  which  is  being  allowed  to  escape  almost  without 
restraint  in  almost  all  of  the  petroleum  fields  of  the 
country,  may  be  conserved.  The  authors  of  the  tech- 
nical   paper,   in   outlining  their   investigations,   say: 

By  fractionating  natural  g-as,  either  daring  or 
after  liquefaction,  four  products  can  be  commercially 
obtained.  Roughly,  these  four  products  may  be  de- 
scribed as  follows:  (1)  The  gaseous  product,  the 
common  natural  gas  of  commerce;  (2)  the  semi- 
liquid  product,  known  as  the  new  "wild"  product, 
which  should  be  used  only  as  a  liquefied  gas  and 
should  be  held  in  high-pressure  steel  containers  only; 
(3)  the  light  liquid  product,  or  li.ght  gasoline  used 
for  blending  with  heavy  naphthas;  and  (4)  the  heavy 
liquid  product,  or  ordinary  high-grade  gasoline. 

The   possibility   of  handling   the    second    product 


in  the  way  that  Pintsch  and  Blau  gases  are  handled, 
enabling  small  towns,  hotels  and  country  estates  to 
have  the  advantage  of  gas  illumination,  manifestly 
opens  a  new  field  of  comparatively  great  importance 
in  the  natural  gas  industry  and  should  add  materially 
to  the  investments  made  in  the  so-called  "natural 
.gasoline"  industry. 

The  liquefaction  of  gases  by  pressure  is  not  a 
new  industry,  but  only  recently  has  its  application 
to  natural  gas  been  recognized  as  practicable. 

Up  to  the  last  two  years  the  general  practice  in 
the  manufacture  of  liquid  natural  gas  was  to  make 
the  product  by  compression  of  the  gas  in  single-stage 
coinpressors  operated  at  a  pressure  of  150  to  300 
pounds  per  square  inch.  The  one  product  obtained, 
so-called  "natural  gasoline" ;  was  run  into  a  tank  and 
"weathered."  The  weathering  consisted  in  allowing 
the  lighter  portions  to  volatilize  spontaneously  and 
escape  into  the  open  air  until  such  time  as  the  boiling 
away  of  the  liquid  had  practically  ceased.  Thus  the 
process  involved  a  loss  of  25  to  50  per  cent,  or  even 
more.  This  loss  was  an  absolute  waste,  not  only  of 
power  and  of  cost  of  operating  the  engines  and  com- 
pressors but  of  the  product  itself. 

The  next  step  in  the  industry  was  to  pass  the 
waste  gases  (of  which  only  the  small  quantity  used 
for  power  had  been  utilized)  from  the  single-stage 
compressor  through  a  higher-stage  compressor,  there- 
by getting  a  second  and  more  volatile  product — a 
"wilder"  liquid — which  was  run  back  into  the  first  and 
mixed  with  the  first  or  heavier  condensate.  This 
mixture  was  then  again  weathered  to  a  safe  degree, 
whereby  it  lost  the  greater  part  of  the  more  volatile 
product  that  had  been  condensed  in  the  second  stage. 

Recently  the  process  had  been  improved  another 
step,  in  that  the  first  stage  compressor  product  is 
run  into  one  tank  and  handled  as  ordinary  gasoline; 
the  second  compressor  product  is  run  into  a  second 
tank  and  handled  as  a  lighter  gasoline,  with  which  the 
liea\y  refinery  naphthas  can  be  enriched  or  enlivened. 

The  last-mentioned  method  of  using  the  second 
stage  compressor  product  should  receive  wide  recog- 
nition, and  a  market  for  the  product  should  de\Tlo]i 
that  would  be  no  mean  factor  in  the  industry.  Blend- 
ing in  the  proportions  of,  say,  1  part  of  the  product  to 
4  or  5  parts  of  the  refinery  naphthas  makes  these 
heav}^  naphthas  more  volatile  and  of  greater  value 
as  fuel  for  automobiles:  it  also  greatly  increases  their 
general  usefulness.  The  proportions  to  be  used  in 
blending,  however,  must  be  determined  more  defi- 
nitely by  test. 

The  natural  gas  of  this  country  frequently  con- 
tains light  products  that  do  not  condense  in  the 
second-stage  compressor,  and  for  which  it  is  prac- 
ticable and  necessary  to  install  three,  four,  and  even 
higher  stage  compressors.  These  light  products — 
true  gases  at  ordinary  temperatures  and  pressures — 
can  be  compressed  and  liquefied,  but  the  liquid  gases 
so  obtained  must  be  handled  as  gases  and  not  as  oils. 

The  mistake  heretofore  made  in  the  "natural  gas 
gasoline"  industry,  as  some  have  recognized,  has 
been  the  attempt  to  handle  the  light  gaseous  products 
as  oils  and  not  as  gases. 
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PROPOSALS  AFFECTING   MEMBERSHIP   IN 
THE  A.  I.  E.  E. 

Realizing  the  immense  importance  of  the  present 
agitation  among  the  members  of  the  American  Insti- 
tute of  Electrical  Engineers  to  create  an  additional 
grade  of  membership,  we  have  communicated  direct 
with  the  secretary  of  the  A.  I.  E.  E.,  Mr.  F.  L.  Hutch- 
inson, and  have  received  the  following  data  relative 
to  the  transfer  of  members  to  the  proposed  grade  of 
"fellow."  Our  own  views  may  be  found  on  the  edi- 
torial page  of  this  issue. 

The  matter  of  transfer  of  present  Associates  to 
the  grade  of  Member,  and  present  Members  to  the 
grade  of  Fellow,  received  long  and  careful  considera- 
tion by  the  Additional  Grade  of  I^Iembership  Commit- 
tee and  also  by  the  Board  of  Directors  of  the  Institute, 
as  a  result  of  which  the  plan  provided  in  the  proposed 
amendments  was  decided  upon.  Under  this  plan,  a 
present  Associate  may  be  transferred  to  the  grade 
of  Member  upon  making  application  to  the  secre- 
tary prior  to  May  1,  1913,  without  the  payment  of  a 
transfer  fee,  by  referring  to  four  Fellows  or  Members, 
who,  upon  inquiry,  on  a  form  which  will  be  issued 
from  the  Secretary's  office,  shall  certify  that  the  appli- 
cant meets  the  requirements  for  the  grade  of  Alem- 
ber  as  defined  in  the  Constitution. 

Similarly,  a  present  Member  may  be  transferred 
to  the  grade  of  Fellow  by  making  application  to  the 
secretary  prior  to  May  1,  1913,  without  the  payment 
of  a  transfer  fee,  provided  he  refers  to  at  least  five 
Fellows  or  Members,  who,  upon  inquiry,  on  a  form 
which  will  be  issued  from  the  secretary's  office,  shall 
certify  that  the  applicant  meets  the  requirements  for 
the  grade  of  Fellow  as  defined  in  the  Constitution. 
The  requirements  for  the  grades  of  Fellow  and  Mem- 
ber  are   given   in    full   in   the    February   proceedings. 

At  first,  it  was  the  intention  of  the  committee  to 
recommend  that  all  present  IMembers  be  automati- 
cally transferred  to  the  grade  of  Fellow,  but,  inas- 
much as  the  annual  dues  for  Fellows  under  the  pro- 
posed amendments  will  be  $20,  and  the  present  dues 
of  Members  are  $15,  it  was  thought  that  it  would  not 
be  just  to  automatically  transfer  Members  without 
application,  and  therefore  the  provision  was  made 
that  each  Member  should  apply  for  transfer,  but  it 
should  be  understood  that  in  making  this  application, 
it  will  not  be  necessary  to  submit  a  record  of  the 
applicant's  training  and  experience,  but  merely  to 
refer  to  at  least  five  Fellows  or  IVTembers.  A  simple 
form  will  be  prepared  which  will  be  sent  to  the  refer- 
ences. This  form  will  contain  the  requirements  as 
specified  in  the  Constitution  for  the  various  grades 
of  membership  with  a  space  in  which  the  referee  mav 
state,  whether,  in  his  opinion,  the  applicant  meets 
these  requirements.  Upon  receipt  of  the  required  five 
favorable  replies,  the  applicant  will  be  transferred  t<i 
the  grade  of  Fellow.  It  is  the  expectation  that  there 
will  be  very  few  of  the  present  Members  who  will 
not  apply,  consequently  it  is  the  belief  of  the  commit- 
tee and  the  board  of  directors,  that  practically  all  the 
present  Members  will  become  Fellows.  Those,  how- 
ever, who  do  not  desire  to  pay  the  additional  five  dol- 
lars annually  for  dues,  or  who,  or  any  other  reason 
wish  to  remain  Members  instead  of  becoming  Fellows, 


may  do  so  by  simply  refraining  from  making  the  re- 
quired application. 

There  will,  of  course,  be  some  of  the  present 
Members  who  will  not  be  eligible  for  immediate  trans- 
fer to  the  grade  of  Fellow,  for  the  reason  that  one  of 
the  requirements  for  admission  to  that  grade  is  that 
"lie  shall  have  been  in  the  active  practice  of  his  profes- 
sion for  at  least  ten  years,"  whereas,  the  corresponding 
requirement  for  admission  to  the  grade  of  Member  stip- 
ulates only  five  years  of  active  practice.  This  increase 
i'l  the  number  of  years  experience  required,  was  care- 
fully considered,  and  while  it  was  recognized  by 
the  committee  and  by  the  board  of  directors  that  this 
would  render  ineligible  for  immediate  transfer  to  the 
grade  of  Fellow  a  few  of  the  younger  Members,  it 
was  thought  that  this  increase  in  the  standard  of  the 
highest  grade  was  desirable,  and  would  work  no  great 
liardship  upon  the  comparatively  few  Members  who 
would  be  affected  by  it  for  the  reason  that  it  would 
simply  require  them  to  delay  their  transfer  for  one 
or  two  years. 

The  proposed  amendments  were  recommended  by 
the  unanimous  vote  of  the  Additional  Grade  of  Mem- 
bership Committee  and  were  approved  by  the  uiiani- 
mnus  vote  of  the  Board  of  Directors. 


A.  I.  E.  E.   CODE  OF  ETHICS. 

The  following  code  of  principles  of  professional 
conduct  of  the  American  Institute  of  Electrical  Engi- 
neers, was  adopted  by  the  Board  of  Directors,  March 
8,  1912.  While  the  principles  express,  generally,  the 
engineer's  relations  to  client,  employer,  the  public, 
and  the  engineering  fraternity,  it  is  not  presumed  that 
they  define  all  of  the  engineer's  duties  and  obligations. 

A.    General  Principles. 

1.  In  all  of  his  relations  the  engineer  should  be 
guided  by  the  highest  principles  of  honor. 

2.  It  is  the  duty  of  the  engineer  to  satisfy  him- 
self to  the  best  of  his  ability  that  the  enterprises  with 
which  he  becomes  identified  are  of  legitimate  charac- 
ter. If  after  becoming  associated  with  an  enterprise 
lie  finds  it  to  be  of  questionable  character,  he  should 
sever  his  connection  with  it  as  soon  as  ])racticable. 

B.     The  Engineer's  Relations  to  Client  or  Employer. 

3.  The  engineer  should  consider  the  protection 
of  a  client's  or  employer's  interests  his  first  profes- 
sional obligation,  and  therefore  should  avoid  every  act 
contrar}'-  to  this  duty.  If  any  other  considerations, 
such  as  professional  obligations  or  restrictions,  inter- 
fere with  his  meeting  the  legitimate  e.xpcctation  of  a 
client  or  employer,  the  engineer  should  inform  him 
of  the  situation. 

4.  An  engineer  can  not  honorably  accept  com- 
pensation, financial  or  otherwise,  from  more  than  one 
interested  party,  without  the  consent  of  all  parties. 
The  engineer,  whether  consulting,  designing  installing 
or  operating,  must  not  accept  commissions,  directly  or 
indirectly,  from  parties  dealing  with  his  client  or  em- 
ployer. 

5.  An  engineer  called  u])on  to  decide  on  the  use 
of  iinentions,  apparatus,  or  anything  in  which  he  has 
a  financial  interest,  should  make  his  status  in  the 
matter  clearly  understood  before  engagement. 
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6.  An  engineer  in  independent  practice  may  be 
employed  by  more  than  one  party,  when  the  interests 
of  the  several  parties  do  not  conflict;  and  it  should  be 
understood  that  he  is  not  expected  to  devote  his  entire 
time  to  the  work  of  one,  but  is  free  to  carry  out 
other  engagements.  A  consulting  engineer  perma- 
nently retained  bj'  a  party,  should  notify  others  of 
this  affiliation  before  entering  into  relations  with  them, 
if,  in  his  opinion,  the  interests  might  conflict. 

7.  An  engineer  should  consider  it  his  duty  to 
make  every  efTort  to  remedy  dangerous  defects  in  ap- 
paratus or  structures  or  dangerous  conditions  of  oper- 
ation, and  should  bring  these  to  the  attention  of  his 
client   or   employer. 

C.     Ownership  of  Engineering  Records  and  Data 

8.  It  is  desirable  that  an  engineer  undertaking 
for  others  work  in  connection  with  which  he  may  make 
improvements,  inventions,  plans,  designs,  or  other 
records,  should  enter  into  an  agreement  regarding  their 
ownership. 

9.  If  an  engineer  uses  information  which  is  not 
conmion  knowledge  or  public  property,  but  which  he 
obtains  from  a  client  or  employer;  the  results  in  the 
form  of  plans,  designs,  or  other  records,  should  not 
be  regarded  as  his  property,  but  the  property  of  his 
client  or  employer. 

10.  If  an  engineer  uses  only  his  own  knowledge, 
or  information  which  by  prior  publication,  or  other- 
wise, is  public  property  and  obtains  no  engineering 
data  from  a  client  or  employer,  except  performance 
specifications  or  routine  information ;  then  in  the  ab- 
sence of  an  agreement  to  the  contrary  the  results  in 
the  form  of  inventions,  plans,  designs,  or  other  records, 
should  be  regarded  as  the  property  of  the  engineer, 
and  the  client  or  employer  should  be  entitled  to  their 
use  only  in  the  case  for  which  the  engineer  was  re- 
tained. 

11  .Ml  Avork  and  results  accomplished  by  the 
engineer  in  the  form  of  inventions,  plans,  designs,  or 
other  recoids.  that  are  outside  of  the  field  of  engineer- 
ing for  which  a  client  or  employer  has  retained  him, 
should  be  regarded  as  the  engineer's  property  unless 
there  is  an  agreement  to  the  contrary. 

12.  \Mien  an  engineer  or  manufacturer  builds 
apparatus  from  designs  supplied  to  him  by  a  customer, 
the  designs  remain  the  property  of  the  customer  and 
should  rot  be  duplicated  by  the  engineer  or  manu- 
facturer for  others  without  express  permission.  When 
the  engineer  or  manufacturer  and  a  customer  jointly 
work  out  designs  and  plans  or  develop  inventions  a 
clear  understanding  should  be  reached  before  the  be- 
ginning of  the  work  regarding  the  respective  rights 
of  ownership  in  anj^  inventions,  designs,  or  matters 
of  similar  charactc-,  that  n;av  result. 

13.  Any  engineering  data  or  information  which 
an  engineer  obtains  from  his  client  or  employer,  or 
which  he  creates  as  a  result  of  such  information,  must 
be  considcrc'.'  confidential  by  the  engineer;  and  while 
he  is  iu?tified  in  using  such  data  or  information  in 
his  own  jiractice  as  forming  part  of  his  professional 
experience,  its  publication  without  express  permission 
is  imiiroper. 

14.  Designs,  data,  records  and  notes  made  by  an 


employe  and  referring  exclusively  to  his  employer's 
work,  should  be  regarded  as  his  employer's  property. 

15.  A  customer,  in  buying  apparatus,  does  not 
acquire  any  right  in  its  design  but  only  the  use  of 
the  apparatus  purchased.  A  client  does  not  acquire 
any  right  to  the  plans  made  by  a  consulting  engineer 
except  for  the  specific  case  for  which  they  were  made. 

D.    The  Engineer's  Relations  to  the  Public 

16.  The  engineer  should  endeavor  to  assist  the 
public  to  a  fair  and  correct  general  understanding  of 
engineering  matters,  to  extend  the  general  knowledge 
of  engineering,  and  to  discourage  the  appearance  of 
untrue,  unfair  or  exaggerated  statements  on  engi- 
neering subjects  in  the  press  or  elsewhere,  especially 
if  these  statements  may  lead  to,  or  are  made  for  the 
purpose  of,  inducing  the  public  to  participate  in  un- 

vorthy  enterprises. 

17.  Technical  discussion  and  criticisms  of  engi- 
neering subjects  should  not  be  conducted  in  the  pub- 
lic press,  but  before  engineering  societies,  or  in  the 
technical  press. 

liS.  It  is  desirable  that  first  publication  concern- 
ing inventions  or  other  engineering  advances  should 
not  be  made  through  the  public  press,  but  before  engi- 
neering societies  or  through  technical  publications. 

19.  It  is  unprofessional  to  give  an  opinion  on  a 
subject  without  being  fully  informed  as  to  all  the 
facts  relating  thereto  and  as  to  the  purposes  for  which 
the  information  is  asked.  The  opinion  should  contain 
a  full  statement  of  the  conditions  under  which  it  ap- 
plies 

E.     The    Engineer's    Relations    to    the    Engineering 
Fraternity. 

20.  The  engineer  should  take  an  intere^  in  and 
assist  his  fellow  engineers  by  exchange  of  general  in- 
formation and  experience,  by  instruction  and  similar 
aid,  through  the  engineering  societies  or  by  other 
n)eans.  He  should  endeavor  to  protect  all  reputable 
engineers   from    misrepresentation. 

21.  The  engineer  should  take  care  that  credit  for 
engineering  work  is  attributed  to  those  who,  so  far 
as  his  knowledge  of  the  matter  goes,  are  the  real 
authors  of  such  work. 

22.  An  engineer  in  responsible  charge  of  work 
should  not  permit  non-technical  persons  to  overrule 
his  engineering  judgments  on  purely  engineering 
grounds. 

F.     Amendments. 
Additions  to.  or  modifications  in,  this  Code  may 
be  made  by  the  board  of  directors  under  the  procedure 
ai)i)lying  to  a  by-law. 


CASH    BOXES    ELIMINATED. 

Experiments  in  collecting  fares  from  patrons  of 
the  "pay-as-you-enter"  cars  without  the  aid  of  the 
cash  box  have  proven  so  successful  that  the  Portland 
Railway,  Light  &  Power  Company  has  decided  to 
remove  the  bo.xes  from  all  the  cars  that  have  been  so 
equipped.  Hereafter  passengers  on  the  pre-payment 
cars  will  give  their  fares  to  the  conductors  direct. 
When  it  is  necessary  correct  change  will  be  given 
back  and  the  passenger  will  pass  into  the  car  without 
stopping  to  drop  a  nickel  into  the  box. 
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DATA  ON  HYDROELECTRIC  DEVELOPMENT. 

An  interesting  compilation  of  data  on  hydroelec- 
tric development  in  the  United  States  has  just  been 
completed  b}^  Herbert  Knox  Smith,  commissioner  of 
corporations.  This  data  has  been  presented  to  Presi- 
dent Taft  with  recommendations.  The  increasing  con- 
centration or  combination  of  hydroelectric  enterprises 
has  led  Commissioner  Smith  to  recommend  tliat  the 
government  should  preserve  title  to  the  remaining 
power  sites  and  develop  lliem  to  prevent  a  possible 
monopolization  of  puldic  utility  companies.  Items 
from   this   report  appear  in   the   following  lines. 

The  water  power  of  the  country,  developed  and 
practically  capable  of  development  at  this  time,  prob- 
ably does  not  exceed  25.000,000  horsepower.  The  total 
developed  water  power  today  is  about  6,000,000  horse- 
power. The  total  stationary  power  used  in  the  United 
States— steam,  water  and  gas — is  probably  more  than 
30,000,000  horsepower. 

The  bureau  of  corporations,  in  its  investigations, 
found  concentration  of  water  powers  in  three  dis- 
tinct phases.  l'"irst,  there  is  a  centralization  of  con- 
trol in  each  important  locality;  secondly,  large  in- 
terests influence  a  number  of  these  local  concerns, 
and  finally  there  is  found  a  growing  relationship 
among  the  I)ig  interests. 

In  California  six  great  power  corporations,  of 
which  the  most  important  is  the  Pacific  Gas  &  Elec- 
tric Company,  with  118,343  horsepower,  together  con- 
trol 375,000  horsepower,  over  80  per  cent  of  all  the 
developed  water  power  in  the  State. 

In  Washington  two  companies  control  210,000 
horsepower,  or  about  70  per  cent  of  all  developed 
v.-ater  power. 

In  South  Carolina,  the  Southern  Power  Company 
owns  about  101,000  horsepower,  or  75  per  cent  of  the 
total  commercially  developed,  with  73.000  horsepower 
undeveloped. 

In  the  southern  peninsula  of  Michigan  the  Com- 
monwealth Power,  Railway  &  Light  Company  con- 
trols 52,000  horsepower,  or  73  per  cent  of  the  com- 
mercially developed,  together  with  probably  71,000 
horsepower  more  undeveloped. 

Practically  similar  conditions  exist  in  Montana. 
Colorado,  Georgia  and  at   Niagara   Falls. 

More  important  than  this  local  centralization  are 
the  operations  of  ten  large  groups  of  interests  which 
possess  contnjl  or  influence  more  than  1,821,000  de- 
veloped horsepower,  about  60  per  cent  of  the  commer- 
cial waterpower  in  the  United  States  together  with 
1  449,000  horsepower   undevelojied. 

The  General  Electric  interests  control  or  influence 
939,000  horsepower  of  develoi>ed  water  power  in  eigh- 
teen different  States  and  640,000  horsepower  of  un- 
developed resources,  a  grand  total  of  over  a  millinn 
and  a  half  horsepower.  Next  are  the  Stone  &  Webster 
interests,  which  either  own  or  strongly  influence  278.- 
000  horsepower,  chieflj'  in  connection  with  public  serv- 
ice concerns.  They  exercise  control,  largely  through 
management  rather  than  ownership,  over  fifty-five 
or  sixty  companies.  Eight  have  waterpower,  the  larg- 
est being  the  IMississippi  River  and  Pugct  Sound 
reeion. 


The  other  groups  are  the  Hydraulic  Power  Com- 
pany, of  Niagara  Falls,  144,000  horsepower;  the  Pa- 
cific Gas  &  Electric  Company,  with  over  118,000 
horsepower  developed  and  the  dominating  factor  in 
a  large  portion  of  California  the  group  known  as  the 
Clark-Foote-FIodenpyl-Walbridge  interests,  104,000 
horsepower,  largely  dominating  the  water  power  sit- 
i:ation  in  Michigan  and  also  active  in  Maine  and 
(Iregon;  the  Southern  Power  Company,  101,000  horsc- 
])ower,  which  owns  the  bulk  of  the  commercially  de- 
\  eloped  power  in  South  Carolina;  the  S.  Morgan 
-Smith  Interests,  (Georgia)  76,000  horsepower ;  the 
r.rady  interests,  (Tennessee)  70,000  horsejiowcr ;  The 
I'nited  Missouri  River  Power  Company,  65,000  horse- 
power, which  with  the  Butte  Electric  Power 
Company  (General  Electric  Group)  practically 
dominates  the  power  situation  in  ^lontana ;  and  the 
Telluride  Power  Company  (Colorado,  Idaho  and 
Utah)  65,000  horsepower.  The  last  named  nine  inter- 
ests also  include  under  their  influence  887,000  horse- 
power undeveloped. 

Carrj'ing  the  community  of  interests  to  a  wider 
range,  these  groups  show  more  or  less  relationship 
with  each  other.  The  two  greatest,  the  General  Pllec- 
tric  and  the  Stone  &  Webster  groups,  have  directors 
in  a  number  of  the  same  corporations,  and  the  .S.  Mor- 
gan Smith,  Westinghouse  and  P.rady  interests  arc  sim- 
ilarly connected. 

The  companies  in  the  General  Electric  group 
control  street  railways  in  sixteen  towns,  electric  light- 
ing plants  in  seventy-eight  and  gas  plants  in  nineteen. 
.Altogether,  water  power  or  allied  com])anies  own  or 
control  and  operate  street  railways  in  111  towns,  elec- 
tric lighting  plants  in  669  towns  and  gas  plants  in 
113  towns. 

The  reasons  for  this  are  obvious.  Control  of  the 
chief  consumers  of  power  both  insures  a  market  for 
power  and  excludes  others.  This  connection  between 
great  power  groups  and  the  agencies  that  directly  serve 
the  public  is  of  serious  public  significance. 

A  more  general  relationship  of  a  sort  not  peculiar 
to  water  power,  but  nevertheless  of  broad  public  sig- 
nificance, is  best  illustrated  in  the  General  Electric 
Company.  Men  who  are  officers  or  directors  in  that 
company  or  of  its  three  wholly  controlled  subsidiaries 
arc  also  officers  and  directors  in  many  other  corpora- 
tions. These  other  companies,  with  their  sulisidiaries, 
make  a  far-reaching  group  thus  intercdiiiu'ctcd  by 
active  personal  and  financial  relationship. 

This  one  group  of  interrelationships  controls  or  in- 
fluences twenty-four  corporations  that  operate  hydro- 
electric plants;  over  fifty  jiublic  service  corporations, 
not  counting  as  many  minor  subsidiaries;  more  than 
a  dozen  railroads:  numerous  industrial  corporations; 
and.  finally,  over  fifty  banks  and  financial  houses, 
many  of  them  in  the  first  rank  of  importance.  About 
twenty  General  Electric  men  in  all  constitute  most 
of  this  chain  of  connection,  three  of  those  being  mem- 
bers of  the  firm  of  J.  P.  Morgan  &  Company,  which 
is  generally  regarded  as  the  dominant  interest  in  the 
General  Electric  Company.  These  connections  in  no 
sense  always  mean  control  by  the  General  Electric 
Company,  ()r  e\en  identity  of  policy.  They  do,  how- 
ever, mean   a   striking  degree  of  community  interest. 
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That  the  Pacific  Telephone  &  Telegraph  Company 
-hi)iikl   announce  the  absorption  of  the  Home  Tele- 
phone Company  of  San  Francisco 
The  Telephone        jTTst  one  week  before  the  Califor- 
Combination  nia  Stale  Railroad  Commission  as- 

sumes its  new  duties  of  public  ser- 
vice corporation  regulation  and  control  is  apparently  no 
n.ere  coincidence  but  the  result  of  the  craftily  calculated 
plans  whereby  the  Bell  company  is  now  trying  to  stifle 
all  competition  on  the  Pacific  Coast,  irrespective  of 
the  desires  of  the  people. 

In  the  first  days  of  electrical  apprenticeship,  the 
most  lasting  and  impressive  lesson  taught  is  that  of 
iiKikine  a  secure  and  efficient  joint  between  two  wires. 
The  connecting  ends  should  be  prepared  and  carefully 
s.-ind-papered  in  order  that  the  binding  material  may 
perform  its  function  with  greater  efficiency.  Non- 
observance  of  instructions  invariably  resulted  in  a 
joint  did  not  prove  lasting  but  usually  brought 
disaster  and  with  it  a  considerable  suflfering  in 
reputation. 

The  people  of  the  great  State  of  California  gave 
vent  to  their  will  and  feelings  last  fall— and  justly  too 
— in  no  uncertain  manner  in  regard  to  regulation  of 
public  service  corporations.  Most  of  these  corpora- 
tions have  not  only  signified  their  willingness  to  meet 
the  people  half  way,  but  in  many  instances  have  won 
over  the  admiration  and  respect  of  the  people  by  evi- 
dences of  fair-mindedness.  In  fact  the  great  body  of 
conservative  citizens  of  the  State  have  largely  changed 
their  views  and  are  loud  in  their  praise  of  this  attitude. 
The  people  are  consequently  coming  into  the  belief 
that  perhaps  the  heads  of  these  corporations  are  at 
times  like  themselves  almost  human  in  their  makeup. 

The  overt  act  of  last  Saturday  on  the  part  of  the 
Pacific  Telephone  &  Telegraph  Company  in  boldly 
making  a  union  without  the  expressed  sentiment  of 
the  people  when  they  knew  that  sentiment  would  be 
forcefully  expressed  in  no  uncertain  terms  one  week 
later  by  a  review  of  the  State  Railroad  Commission 
not  only  discredits  the  telephone  company  but  will 
have  a  tendency  to  put  unfavorable  and  unjust  criti- 
cism upon  other  corporations.  How  the  rabid  eleineii!- 
in  public  service  control  will  now  gloat  over  the  scalp 
of  this  combination  if  it  can  be  legally  secured.  Those 
\vho  are  inclined  to  be  fair-minded  and  conservative 
feel,  too,  that  the  act  should  be  condemned.  As  in 
the  improper  forming  of  the  soldered  union  without 
first  preparing  the-  joints  for  the  binding  material,  we 
are  taught  to  break  the  joint  apart  and  do  the  work 
properly,  so  this  combination  should  be  disrupted,  or 
at  least  thoroughly  investigated  and  the  will  of  the 
people  in  the  v.ay  of  reasonable  control  should  be  force- 
fully exerted. 

Many  who  welcome  the  elimination  of  the  dupli- 
cate telephone  system,  with  its  attendant  inconveni- 
ence, find  no  fault  with  the  consolidation,  but  only 
in  the  audacious  manner  of  its  accomplishment.     But 
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that  the  ten  million  dollars,  which  is  reported  to 
have  been  paid  for  what  will  soon  be  little  more  than 
a  pile  of  junk,  should  be  included  in  the  capital  stock 
upon  which  they  will  be  asked  to  pay  dividends  for 
all  time  to  come  is  at  once  unjust  and  unreasonable. 


Individuals  alone  never  succeed.     Individuals  are 

successful  only  as  they  make  themselves  so  by  help- 

_,,      „  ..  ing  the  community.   And  so  it  will 

I  he  Corporation  ,.,,.,      ^   ,  r  ,       , 

J  ^,  be  m  the  life  of  the  successful  pub- 

and  the  ,.  .  ,    ,       . 

~,  .    .  he  service  corporation  of  the  im- 

Commission  ,  „ 

mediate  future.    Corporations,  like 

individuals,  can  only  retain  an  education  by  giving  it 

.'iway  to  others,  and  the  more  people  they  give  it  to, 

the  more  education  they  will  have  left. 

Candidness  and  open-minded  fairness  seem  now 
to  be  characteristics  of  our  western  public  service  cor- 
poration regulation  sentiment.  Indeed,  for  getting  at 
the  true  facts  of  costs  and  the  fair  fixing  of  rates,  many 
of  the  western  corporations  are  even  going  the  com- 
missioners one  better  in  predetermining  a  just  valua- 
tion— a  valuation  fixed  upon  such  a  firm  and  equitable 
foundation,  no  reasonable  hearing  will  ever  result  in 
anything  but  affirmative  approval. 

The  well-defined  attitude  of  the  largest  hydro- 
electric enterprise  on  the  coast — the  Pacific  Gas  & 
Electric  Company — may  be  cited  as  an  instance  of  this 
newer  and  higher  ethical  development  in  corporation 
life.  A  corporation  setting  out  with  the  avowed  pur- 
pose of  studying  how  to  increase  efficiency  to  the  high- 
est degree  and  how  to  fix  scientifically  just  and  al^soluto 
rates  at  all  points  of  its  great  system,  and,  then,  with 
tliis  data  in  hand,  as  easily  read  as  an  open  book,  pro- 
posing to  stand  ready  for  anj^  investigation,  not  only 
puts  itself  in  the  most  favorable  public  light,  but  ma- 
terially aids  in  increasing  the  efficiencj^  of  our  nation. 
A  careful  compilation  of  cost  data  concerning  hitherto 
unknown  hydroelectric  and  steam  generating  deliv- 
eries means  advanced  methods  and  more  efficient  oper- 
ation for  human  industries.  Electrical  energy  pos- 
sesses two  unusual  negative  characteristics^it  cannot 
be  frozen  and  it  can  never  be  adulterated.  The  mod- 
ern milkman,  when  delivering  under  a  lax  board  of 
supervisors  may  continue  to  whiten  up  his  liquid  sup- 
ply, and  Airs.  Wiggs,  when  company  arrives,  may 
continue  to  add  a  little  more  water  to  the  soup,  but 
although  the  modern  long  distance  transmission  of 
electrical  energy  may  resemble  in  one  particular  the 
proverbial  lump  of  boarding-house  butter,  in  which  a 
little  bit  is  said  to  go  a  long  way,  yet  when  electrical 
energy  is  applied  this  unadulterated  gift  of  nature,— 
the  captive  power  of  the  water  fall — is  delivered  in  its 
prestine  purity. 

When  the  wheels  of  industry  are  thus  turning 
under  the  keen  supervision  of  men  versed  in  economic 
operation  and  in  addition  only  a  reasonable  and  fair 
return  is  asked  for  service  delivery,  our  hydroelectric 
enterprises,  now  rapidly  becoming  the  most  substan- 
tial investments,  may  well  feel  secure  for  the  future. 


On  January  1,  1912.  the  complete  summary  of 
membership  in  the  American  Institute  of  Electrical 
p  I  Engineers  showed  that  there  are  at 

AffectingA.I.E.E.  P''^^^"'  ^  honorary  members,  705 
Membership'  '  '  '"Ambers  and  64.S0  associate  mem- 
bers, thus  making  a  total  of  7161. 
-*\  glance  through  the  present  large  membership  of 
the  associate  grade  indicates  that  there  is  a  great 
\ariation  in  engineering  attainments.  Here  may  be 
found  chief  engineers  and  designing  engineers  by  the 
hundreds  necessarily  occupying  the  same  status  in  the 
institute  as  the  young  engineer  just  out  of  college, 
embarking  on  an  engineering  career.  This  condition 
of  affairs  is  a  necessary  adjunct  to  the  present  method 
of  membership  in  the  institute,  for,  since  the  reputa- 
tion of  an  engineering  society,  is  largely  known  from 
the  composition  of  its  highest  grade,  only  those  of  pre- 
eminent attainments  have  been  allowed  to  enter  the 
present  grade  of  member.  This,  then,  accounts  for  the 
fact  that  at  present  the  grade  of  membership  consti- 
tr.tes  only  one-tenth  of  the  institute  enrollment. 

The  creation  of  the  new  grade  of  Fellow  is,  in- 
deed, a  happy  thought.  In  recent  years  our  profes- 
sion has  grown  in  importance  and  dignity.  With  this 
growth  in  dignity  should  come  an  advanced  code  of 
qualifications  for  highest  attainments  in  our  national 
body.  At  the  same  time  the  field  of  recognition  for 
that  great  intermediate  class  should  be  widened,  so 
that  more  of  our  deserving  engineers  can  be  recog- 
nized. 

Any  readjustment  requires  much  agitation  and 
often  much  injustice.  The  February  proceedings  of 
the  institute  give  the  details  of  the  proposed  change 
by  which  the  present  roll  of  members  will  pass  into 
the  grade  of  Fellow  by  certification  of  five  members 
th.at  the  new  constitutional  provisions  are  met  in  the 
individual  case  under  consideration.  This  certainly  will 
accomplish  the  readjustment  in  as  fair  and  equitable 
a  manner  as  could  be  hoped  for.  For  the  good  of  the 
institute,  it  behooves  all  those  having  its  welfare  at 
heart  to  get  active  at  once.  To  become  effective,  at 
least  30  per  cent  of  the  membership  must  vote  upon 
the  constitutional  amendments,  and  75  per  cent  of  this 
vote  must  be  affirmative.  The  coast  members  of  the 
institute,  ever  yearning  in  synchronism  with  the  high- 
est ideals,  ever  ready  to  propose  and  support  efficient 
means  to  accomplish  these  ideals,  should  perform  their 
duty  by  favorable  agitation  and  an  early  affirmative 
vote  in  behalf  of  the  amendments. 


.Shades  of  old  father  Noah  !  Reports  from  Bagnio 
near  Manila,  P.  I.,  show  a  recent  precipitation  of  3.60 
inches  of  rain  in  one  hour,  40  inches  in  24  hours,  and 
80  inches  in  three  days.  Water  must  have  fallen  there 
as  thick  as  shells  on  Dewey  Day  some  years  back 
Anyhow  there  must  certainly  be  available  a  few  tea- 
spoonfuls  of  storage  water  for  the  hydroelectric  enter- 
prises in  the  Philippines. 
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PERSONALS. 

H.  B.  Squires  o£  Otis  &  Squires  is  visiting  Portland  and 
Seattle. 

Rudolph  W.  Van  Norden,  consulting  engineer,  is  at 
Fresno. 

Melville  Dozier  Jr.,  of  Sacramento,  was  at  San  Francisco 
this   week. 

R.  E.  Starltweather,  electrical  engineer,  is  at  Los  Angeles 
on    business. 

L.  R.  Wiley,  an  engineer  of  Groveland.  was  a  recent  vis- 
itor at  San  Francisco. 

H.  C.  Keyes,  head  of  the  Sacramento  Gas  Company,  was 
a  recent  San  Francisco  visitor. 

N'isbet  Latla,  vice-president  and  chief  engineer  of  the 
Wisconsin  Gas  Engine  Company,  is  at  San  Francisco. 

J.  B.  Lukes,  who  represents  the  Stone  &  Webster  inter- 
ests, with  headquarters  at  Reno,  Nev.,  is  at  San  Fiancisco. 

C.  O.  Poole,  of  the  firm  of  Manifold,  Poole,  consulting 
electrical  engineers  recently  spent  a  few  days  at  San  Fran- 
cisco. 

Wynn  Meredith,  of  the  firm  of  Sanderson  &  Porter,  has 
been  at  Los  Angeles  during  the  past  week  on  important 
piigineering  business. 

John  S.  Baker,  district  manager  for  the  Crocker-Wheeler 
Company,  has  returned  to  his  San  Francisco  office  from  a 
business  trip  through  California. 

John  Coffee  Hays,  who  manages  the  Mount  Whitney 
Power  Company  and  allied  electrical  interests,  was  at  San 
Francisco  from  Visalia  last  week. 

Bertram  M.  Downs,  who  recently  resigned  as  vice-presi- 
dent and  general  manager  of  the  Hemingray  Glass  Company, 
is  making  a  tour  of  the  Pacific  Coast. 

Thomas  Mirk,  of  the  firm  of  Hunt,  Mirk  &  Co.,  has  re- 
turned to  San  Francisco  from  San  Diego,  where  one  contract 
is  nearly  finished  and  another  will  soon  be. 

A.  B.  Cass,  who  is  president  of  the  Home  Telephone  Com- 
pany cf  Los  Ange'.es,  and  also  manager  of  the  Bay  Cities 
Home  Telephone  Company,  is  at  San  Francisco. 

A.  M.  Hunt,  who  recently  returned  to  the  United  States 
after  spending  several  months  in  touring  Europe,  is  expected 
to  arrive  at  San  Francisco  in  about  two  weeks. 

J.  A.  Clay,  general  manager  of  the  San  Juan  Water  & 
Power  Company  and  the  Triangle  Gas  &  Electric  Company  of 
Durango,  Colo.,  is  a  recent  San  Francisco  visiter. 

A.  Ci.  Wishon,  general  manager  of  the  San  Joaquin  Light 
&■  Power  Corporation,  recently  spent  several  days  at  San 
Francisco  conferring  with  his  consulting  engineers. 

Dr.  Thomas  Addison,  Pacific  Coast  manager  of  the  Gen- 
eral Electric  Company,  is  expected  to  reach  San  Francisco  on 
his  return  trip  from  the  Hawaiian  Islands  about  March  26th. 

O.  W.  Lillard,  Pacific  Coast  manager  for  the  Gould  Stor- 
age Battery  Company,  with  works  at  Depew,  X.  Y.,  has  re- 
turned to  his  office  at  San  FYancisco  after  an  extensive  tour 
cf  the  Pacific  Northwest. 

At  a  recent  meeting  of  the  Pacific  Gas  &  Electric  Com- 
pany, J.  H.  Hunt,  the  purchasing  agent,  and  Joseph  0.  Love, 
the  assistant  treasurer,  were  elected  as  directors  in  place  of 
Louis  Jlonteagle  and  J.  S.  Tobin,  resigned. 

G.  I.  Kinney,  district  manager  of  the  Fort  Wayne  Electric 
Works  at  San  Francisco,  is  making  a  trip  throughout  the 
eastern  states  in  the  course  of  which  he  will  attend  tlie 
annual  convention  of  the  Port  Wayne  company  at  Fort  Wayne, 
Indiana. 


R.  S.  Buck,  of  the  firm  of  Sanderson  <t  Porter,  left  San 
Francisco  recently  for  Salt  Lake  City,  Utah,  Boise  and  other 
Idaho  cities,  to  investigate  and  report  en  the  engineering 
features   of    certain    irrigation    projects. 

W'.  A.  Robb,  local  mana.ner  of  the  Western  Union  Tele- 
graph Company  at  Portland,  visited  San  Francisco  during  the 
past  week  as  one  of  the  large  party  who  came  by  special  train 
to  select  the  site  for  the  Oregon  State  building  at  the  Panama- 
Pacific  Exposition  grounds. 

J.  T.  Shaw,  assistant  division  commercial  engineer  of  the 
Pacific  States  Telephone  &  Telegraph  Company  at  San 
Francisco,  has  resigned  to  accept  a  positicn  with  the  Cali- 
fornia State  Railroad  Commission.  Mr.  Shaw's  new  duties 
will  have  particular  reference  to  the  telephone  public  utility 
companies. 

C.  H.  Moore,  district  manager  of  the  Pacific  Te:ephone  & 
Telegraph  Company,  with  headquarters  at  Portland,  was  one 
of  the  250  excursicnists  on  the  special  train  of  twelve  cars 
which  recently  arrived  at  San  Francisco  from  Oregon.  By 
the  courtesy  of  his  company  a  telephone  switchboard  was 
installed  in  the  observation  car  and  a  station  in  each  of  the 
other  cars.  Connection  with  trunk  lines  was  made  from  the 
train  during  the  stops  at  the  cities  included  in  the  itinerary. 
.•\mong  the  other  excursionists  on  the  "Oregon  First"  train 
were  R.  J.  Sheets  of  the  Linkville  Electric  Company  of  Klam 
ath  Falls  and  George  M.  Hyland,  president  of  the  Mount  Ho  d 
Railway  &  Development  Company  of  Portland,  and  Mrs. 
Hyland. 


TRADE  NOTES. 

.•\n  address  illustrated  with  sloreopticon  views  of  Pitts- 
burg and  the  Westinghouse  shops  was  given  at  the  last  semi- 
monthly sales  meeting  of  the  Pacific  Gas  &  Electric  Company 
by  Richard  F.  Behan,  assistant  to  the  district  manager  of  the 
Westinghouse  Electric  &  Manufacturing  Company  at  San 
Francisco. 

The  Jlidway  Gas  Ccnipany  has  secured  a  franchise  from 
the  Kern  County  Supervisors  for  a  3-pipe  line  extending  from 
the  Midway  oil  fields  to  the  Los  Angeles  County  line.  J.  G. 
White  &  Co.,  the  supervising  engineers,  have  received  notice 
of  the  shipment  of  a  large  quantity  of  the  pipe  through  which 
natural  gas  is  to  be  supplied  for  Los  Angeles  consumers. 

The  General  Electric  Company  has  sold  a  15,000  kw.  steam 
turbine  and  some  large  transformers  to  the  Southern  Cali- 
fornia Edison  Company  for  installation  at  the  Long  Beach 
power  plant  near  Ostend  station.  The  apparatus  is  described 
as  follows:  One  A.  T.  B.  8,  15,000  kw.,  maximum,  (18750 
k.v.a.,  at  .8  power  factor)  750  r.p.m.,  maximum  rated  verti- 
cal Curtis  turbine  generating  set  with  condenser  base.  Also 
three  F.  O.  50  cycle,  6250  kw.,  37600-65,000  Y.,  11,000-v.,  forced 
oil  type  transformers. 


A.  I.  E.  E.    COMMITTEE    ON     ORGANIZATION     OF     INTER- 
NATIONAL  ENGINEERING  CONGRESS. 

Gano  Dunn,  president  cf  the  American  Institute  of  Elec- 
trical Engineers,  has  announced  that  the  officers  of  the  Com- 
mittee on  Organization  of  the  International  Electrical  Con- 
gress of  San  Francisco  1915,  will  be:  Dr.  Charles  P.  Stein- 
m.etz.  president;  Dr.  A.  E.  Kennelly,  vice-president,  in  charge 
of  program;  C.  O.  Maillcux,  vice-president,  in  charge  of  in- 
ternational relations;  W.  D.  Weaver,  vice-president,  in  charge 
of  organization;  Henry  A.  Lardner,  vice-president,  in  charge 
of  Pacific  Coast  relations;  Dr.  E.  B.  Rosa,  of  the  United 
States  Bureau  of  Standards,  secretary;  Prestcn  S.  Millar,  of 
the  Electrical  Testing  Laboratories,  treasurer  and  business 
manager. 

The  body  of  the  committee  will  be  announced  later,  as 
will  also  be  the  advisory  and  honorary  members,  which  are 
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to  be  chosen  by  the  committee  itself  with  the  co-operation  them  an  interesting  talk  on  the  cost  of  running  a  contracting 

of  the  International  Electrotechnical  Commission  and  of  tlie  business. 

engineering,    scientific    and    technical    bodies    of    the   United  The  Turner  Company  has  been  awarded  the  wiring  for  a 

States,   Canada   and    Mexico.  six-story    Class    C    hotel,    for    Samuel    Knight,    on    O'Farrell 

The  memorial  of  the  convention  of  delegates  of  Ameri-  street,  San  Francisco, 
can    engineering    societies    held    In    San    Francisco   on    Janu-  The  National  Electric  Company  was  awarded  a  $2000  job 

ary  15th  to  formulate  plans  for  holding  an  International  En-  of  wiring   for   A.   H.   Wilhelm   at   323-325   Sutter  street,   San 

gineering   Congi-ess   at   San    Francisco,   having   been   sent   to  Francisco. 

all  the  members  of  the  Board,  which  at  its  meeting  in  January  The  following  notes  for  contractors  are  from  the  iien  of 

voted   to  support  such  a  general   engineering  congress,   was  -T-  N'-  Pierce  of  Chicago,  and  well  worth  following: 
referred   to  the   Committee   on    International   Electrical   Con-  1-     -lust  keeping  busy  will  not  feed  your  families.     There 

gress   fcr  recommendations.  must  be  a  profit  in  your  work. 

„,        ,.       ,^       .  f  PC  f    .u       .         •  2.     No  man   is  a  good  enough  guesser  to  keep  his  cost 

The    directors     nominees    for    officers    of    the    American  system  bv  guess 

Institute  of  Electrical  Engineers  for  the  ensuing  year  are  as  3.     Exercise    your    philanthropy    by    contrilniting    to    the 

follows:      For    president,    Mr.    Ralph    D.     Mershon,     of     New       Associated  Charities  rather  than  furnishing  work  below  cost. 

York;    for   vice-presidents,    Mr.    William    S.    Murray,   of   New  ^  *■     '^^^'^   '^^'"^   °'   ''^''   overhead   charges   or   you   will   be 

underneath. 

Haven,   Mr.   Arthur  W.   Berresford   of   Milwaukee,   Mr.   S.   D.  5.     Taking  jobs  at  exact  cost  is  all  right,  providing  the 

Sprong  of  Brooklyn;   for  managers,  Prof.  Comfort  A.  Adams  only  thing  a  man  needs  is  exercise. 

of   Cambridge,    Mr.    William    R.   Jackson    of   Chicago,    Mr.    J.  6.     If   the    overhead    charges    do    not    include    your   own 

Franklin   Stevens  of  Philadelphia.   Mr.  William   McClellan  of  ""'''"J'  ^'°''  "^"^^  ^"^  working  I'or  tlie  pure  jo.v  of  labor. 

,      .                   ,,      ^              .,,-,.         ,  ^,-     .    .,.  '•     Bo  sure  you  are  right  and  tlien  don't  let  the  general 

Albany;   for  treasurer,  Mr.  George  A.  Hamilton  of  Elizabeth;  contractor  bluff  you. 

for  secretary,   Mr.   F.   L.   Hutchinson   of   New  York.  First. 

8.     Cost  of  job $5000 

Overhead,  20  per  cent 1000 

A.I.E.  E.    MEETING    NOTICES.  

The  Portland   Section  met  in   the  Assembly   Hall  of  the  ^^^^^ 

Electric  Building  at  8   p.  m.,  Tuesday,   March   19,  1912.     E.  Profit,  10  jier  cent $  600 

D.    Searing    presented    a    paper,    entitled.    "The    Steel    Tower  

Transmission   Line  of  the  Portland   Railway.   Light  &   Power  Your  bid  $6600 

Company,"   giving   some   interesting   details   in    regard   to   Its  32  per  cent  of  $5000                                           $160^ 

design  and  construction.  Cost  of  job 5000 

The  San  Francisco  Section  of  the  American  Institute  of  Overhead  and  profit 1600 

Electrical  Engineers  will  meet  at  the  Home  Telephone  Com- 

piiny's  Building,  333  Grant  avenue,  at  8  p.  ni.    A  paper  will  be  ...        _       ,   t,    V      ,.       • 16600 

.    ,         „  .   •     .   n   .•  If  <■  .  Note.— See  table  for  figuring  net  profits.     Just  a  case  of 

presented  on  the  recent  installation  and  performance  of  two      simple  arithmetic 

large  turbo-generators  at  Stations  A  and  C  of  the  I'acific  Gas  9.     Those  who  wrrk  for  less  than  cost  this  year,  will  be 

Gas  &  Electric  Company,  including  the  results  of  boiler  tests  working  for  something  less  next  year. 

at  Station   C  by   Frank   H.  Vamev,   Robert   Siblev   and   R.   F.  !'>•     The  man  without  a  cost  system  is  trusting  altogether 

Chevalier.  ""'  •""^^;°  Providence. 

„,      ...  ..         f  ,,      o     ..1     o     .•         .    .    r.    ,,.  ^^-     "   y°"   '^'■'^^  '^°""   ^'•'^t   J'""""  overhead   is   costing. 

The  March  meeting  of  tlie  Seattle  Section,  A.  I.  E,  E.  was  hire  a  man  who  does  know,  to  tell  you. 

held    Saturday   evening,    March   16th,    1912,    in    the   Assembly  12.     It  is  by  having  a  real  rather  than  a  paper  profit  on  a 

room,   eight   fioor   Central    Building.      Hydroelectric   construe-  J"''-  ^^at  a  contractor  is  able  to  make  connectitns  with  money 

.u         ■•,,•.     r  .u-  .-  X.     .     ^     ,  'hat  will  pass  inspection  at  the  bank, 

ticn  was  the  principal  subject  of  this  meeting.     N.  A.  Carle  j^      Cutthroat  competition  is  war,  and  war  is  hell 

of  the  Puget  Sound  Bridge  &  Dredging  Company  presented  a  Note.— Does  this  mean  you? 

paper   on    the   Construction   of   Dams,   taking   up   the    failure  _,      ,,  ,.^ 

„,„,.,..„  J     »,         ,  ,     ,       •  ,  1  ne  California  State  Electrical  Contractors  will  meet  in 

of  dams  at  Austin.  Pa.,  and  other  places,  and  showing  a  de  „        ,  ,     .         ,  '■•^^•.■^lo  win  ujcci. 

,    ,  .•,■,,  ,   ^v,         ,  .,  „,,  San  Jose  during  the  second  week  in  August.     Wo  have  the 

sign   of  dam   which   will    prevent   these   failures.     The   paper  ...  .     ,  „  ,   ,  t,  01.      »v  i,   iia.ve  tiie 

.,,..,..,  .  ■  .         c,  J  ,  .  jobbers,   manulacturers,   Sons  of  Jove,  Development   League, 

was  illustrated  with  a  moving  picture  film  and  a  number  of  ...  ,     .  ■     ,  ^    ,■  „„  1     c   1.   i^caeuc, 

„,.,  /-^    XT    -nr-        „       u     u       1  1,  f  ...     o  '*"''  °'^''^''  electrical  bodies.     Why  not  turn  the  week  at  the 

slides.     O.  N.  Wiswell,  who  has  been  in  charge  of  the  Sno-  /-.      ,        .r.-*      •   »  i,-       .     .  •     , 

,     .     T^  „       ,     ,   ,         .   u.  J         ,.     .  Garden    City    into    a    big   electrical    get-together    proposition 

qualmie  Falls  plant  for  eight  years,  presented  a  short  paper  ~.  .       ^  •„     ,  ,    .  w^mun. 

The  contractors   will   show   you   a  good   t  me    as   thev   have 

on   the   -Maintenance   of   Hydroelectric    Plants,   and   an   inter-  ,,„.,„„  ,,  „     -„  .u  ,     ,.„  .      .  „     '  "      7  „„ 

^.         ,..,.,         ,  always  done  in  the  past.    "How  about  that,  Sandy?" 
estmg  discussion   followed.  n-i,     c:.„   *     r>     1,         ^.       ^   ■, 

The  Santa  Barbara  Grand  Jury  makes  the  following  re- 

port. 

ELECTRICAL  CONTRACTORS'  NOTES.  "In  the  matter  presented  to  our  body  by  Mr.  G.  E.  Potter, 

F.  Newberry,  president  of  the  Newberry-Benheim  Electric  after  examining  Messrs.  C.  D.  Kenyon,  J.  S.  Reynolds,  Claude 

Company,  with  offices  in  Chicago,  New  Orleans,  Houston,  Li  s  Loveday,  Fred  Neilson  and  G.  E.  Potter,  we  find  no  grounds 

Angeles  and  San  Francisco,  is  spending  a  week  in  San  Fran-  exist    for   indictment    under   the    law    against   the    Electrical 

Cisco  looking  after  his  local  interests.    On  Wednesday,  March  Contractors'  Association  No.  7  of  the  California  State  Associa- 

20th,  Mr.  Newberry  met  with  the  local  contractors  and  gave  tion  of  Electrical  Contractors." 

The  followiiiK  table  is  heing  distributed  through  California  to  all  electrical   contract  jr*   li.v  the   California   .Stale   Association  of  Kloctrical   Contractors: 

TABLE   FOR   FIGURING   NET   PROFITS. 
If  your  cost  of  doing  business  figured  on  o'jss   sates  is   represented   by  one  of  these  figures. 
Your  percentage  of  net  profit  is  represented  by  the  figure  at  the  junctl^.n  of  the  two  columns. 

EXPLAXATIOX. — If  your  cost  of  doing  busineiis  is  15%  of  your  pross  sales  anti  you  add  25Vc   above  cost  of  labor  and  materials  your  net  profit  is 
5%  on  salcij.     If  your  cost  of  doing  business  is  18%  and  you  add  60%  above  cost  of  labor  and  materials  your  net  profit  is  19^/^%  on  sales. 
And  you  add  to  your  cost  of  labor  and  materials  one  of  these  percentages. 

10%       11%        12%        !.•!%        14%       15%       IP.%       17%       18%  19%      20%        21%,       22%       23%       24%  25% 

23%  10  98  766432  100  1  Loss    2  Loss    3  Loss    4  Loss  6  Los« 

33  1/3%      15  14  13  12  11  10  '■)  8  7  C  5  4  3  2  1  00 

40%  18  3/5   17  3/5    16  3/5  15  3/5    14  3/5   18  S/.O    12  3/5   113/5   10  3/5      9  3/.".      8  3/5      7  3/5      8  3/5      5  3/5      4  3/5      3  3/.', 

50%  23  1/3    22  1/3    211/3  20  1/3    19  1/3    18  l/.-^    17  1/3   16  1/3    15  1/3    14  1/3    13  1/3    12  1/3    111/3    101/3      91/3      S  1/3 

60%  27  1/2   26  1/2   25  1/2  24  1/2    23  1/2    22  1/;;    211/2    20  1/2    19  1/2    181/2    17  1/2    16  1/2    15  1/2    14  1/2    18  1/''  r>l/'' 

75%  32  6/7   316/7   30  6/7   29  6/7    28  6/7    27  6/7    26  6/7    25  6/7   24  6/7    23  6/7    22  0/7    216/7    20  6/7    19  6/7    18  0/7  17  0/7 

100%  40  39  38  37  36  35  34  33  32  31  30  29  28  27  26  25 
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500,000-VOLT  TESTING  TRANSFORMERS. 

Notable  among  new  equipments  is  a  500,000  volt  test- 
ing transformer  recently  built  by  the  Westingtiouse  Electric 
&■  Manufacturing  Company,  East  Pittsburg,  Pa.,  for  insu- 
lation tests  on  high  voltage  power  transformers  and  other 
high  tension  apparatus.  Its  design  illustrates  an  ingenious 
handling  of  the  problem  of  insulation,  whereby  this  extremely 
high  voltage  is  taken  care  of  in  a  very  satisfactory  manner 
without  increasing  the  amount  of  insulating  material  used, 
oi   the  bulk  of  the  apparatus,  to  an  excessive  degree. 

It  will  be  seen  that  the  transformer  has  only  one  high 
tension  terminal,  the  other  end  of  the  winding  being  grounded. 
As  all  insulation  tests,  almost  without  exception,  can  be 
made  with  one  side  grounded,  this  feature  is  not  objection- 
able but  on  the  contrary  has  many  advantages. 

It  will  be  noted  that,  with  one  end  of  the  high  tension 
winding  grounded,  it  is  necessary  to  insulate  the  ungrounded 
end  and  also  the  high  tension  terminal  for  the  full  transformer 
voltage.  On  the  other  hand,  if  the  middle  point  of  the  wind- 
ing were  grounded  and  both  ends  brought  out  through  in- 
sulated terminals,  it  would  be  necessary  to  insulate  the  ends 
of  the  winding  and  the  terminals  for  only  one-half  the 
transformer  voltage;  for  example,  if  the  voltage  between  ter- 
minals is  750,000,  it  would  be  necessary  to  insulate  the 
winding  and  terminals  to  ground  for  only  one-half  this 
amount  or  375,000  volts.  From  this  it  will  be  seen  that  the 
insulation  problem  for  the  given  terminal  voltage  is  a  much 
more  difficult  one  when  one  end  of  the  winding  is  grounded 
than  when  the  middle  point  is  grounded.  A  considerable 
proportion  of  insulation  tests  made  are  from  the  windings 
01  the  apparatus  under  test  to  ground,  and  to  make  such 
tests  with  a  transformer  having  the  middle  point  grounded 
is  most  inconvenient  because  it  necessitates  the  placing  of 
the  apparatus  on  a  support  insulated  from  ground  for  one- 
half  the  test  voltage. 

The  problem  of  insulation  is  solved  in  an  ingenious  way. 
The  insulation  of  the  low-tension  winding  and  between  high- 
tension  and  low-tension,  is  a  simple  matter,  accomplished  by 
means  of  insulating  cylinders.  The  high-tension  winding  is 
insulated  from  the  core,  not  by  interposing  large  masses 
of  insulation,  but  by  subdividing  the  high  tension  winding 
and  so  connecting  the  coils  that  the  coil  with  maximum 
potential  to  ground  is  located  at  the  greatest  distance  from  the 
yoke.  The  ungrounded  end  of  the  winding  is  at  the  middle  of 
the  column  of  coils.  The  coils  placed  nearer  to  the  yokes  are 
nearer  the  grounded  end  of  the  winding  and  their  potential  to 
the  grounded  end  of  the  winding  and  their  potential  to 
gi-ound  correspondingly  less.  The  coils  at  the  grounded  end 
of  the  winding  practically  touch  the  yokes.  The  distance 
of  the  coil  from  the  yoke  increases  with  its  voltage  above 
ground,  and  the  potential  gradient  from  the  ungrounded 
terminal  is  therefore  fixed  and  uniform.  The  windings  of 
this  transformer  have  developed  a  voltage  of  600,000  with- 
out any  sign  of  distress. 

The  high-tension  terminal  is  of  the  well-known  condenser 
type,  made  of  alternate  layers  of  insulating  material  and 
tin  foil  so  proportioned  in  length  and  thickness  that  the 
foil  so  proportioned  in  length  and  thickness  that  the  potential 
gradient  along  the  surface  from  line  terminal  to  ground  is 
ajjproximately  uniform.  The  large  "hat"  on  top  of  the  ter- 
minal is  provided  to  prevent  corona  effect.  The  hat  is  made 
of  wood,  coated  with  tin  foil.  Its  effect  is  to  make  the  static 
field  from  line  terminal  to  ground  uniform,  and  to  prevent 
concentration  of  static  field.  Without  the  hat,  corona  was 
present  at  about  350,000  volts.  With  the  hat  there  is  no 
corona  up  to  570,000  volts. 


D.  E.  G.  ELECTROLYTIC  GENERATORS. 

The  standard  type  of  generators  for  electrolytic  work  as 
offered  by  the  General  Electric  Company,  are  4-pole  ma- 
chines built  in  sizes  1.5  kw.,  3  kw.,  5  kw.,  10  kw.  and  15  kw. 
They  run  at  the  standard  speed  so  that  they  may  be  direct 
driven  by  induction  motors  where  alternating  current  of  60 
cycles  is  available  if  so  desired. 

Thorough  ventilation  of  the  armature  ensures  cool  run- 
ning. Fan  blades,  fastened  to  the  armature  heads,  in  con- 
nection with  air  ducts,  leading  from  the  center  of  the  core 
to  the  circumference,  provide  adequate  ventilation  of  all 
parts.  The  bar  windings  which  are  insulated  carefully,  and 
connected  at  the  end  by  copper  ribbons,  are  inserted  in  insu- 
lated slots  so  that  in  case  of  accident  to  one  or  more  bars, 
they  can  be  easily  removed  without  disturbing  the  remainder 
oC  the  winding.  All  connections  between  the  armature  wind- 
ing and  the  commutator  are  soldered  to  ensure  that  there 
will  be  no  loose  connections  and  consequent  sparking  at  the 
brushes. 

The  field  coils  are  wound  on  forms  which  permits  their 
easy  and  quick  removal  from  the  poles  in  case  of  accident. 

The  D.  E.  G.  1  and  2  generators  are  arranged  for  one  volt- 
age only  and  consequently  have  but  one  commutator.  They 
are  self-excited  generators  and  will  give  potentials  of  from 
2  to  6  volts  at  250  and  500  amperes,  the  voltage  regulation 
being  accomplished  by  varying  the  field. 

The  D.  E.  G.  3,  4  and  5  machines  are  of  the  double  com- 
mutator design,  the  armature  having  two  distinct  windings, 
one  being  connected  to  each  commutator.  The  terminals  may 
be  connected  so  that  the  two  windings  will  be  in  series  or 
in  multiple,  giving  a  potential  equal  to  the  sum  of  their  volt- 
ages and  the  current  equal  to  that  generated  by  one,  or  a 
potential  equal  to  that  of  one  winding  and  a  curr^t  equal 
to  the  sum  of  the  currents  from  the  two  windings.  The  gen- 
erator may  also  take  the  place  of  two  generators,  each  wind- 
ing serving  as  a  separate  machine. 


NEW   CATALOGUES. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  issued  folders  4100m  and  4101  covering  its  1912  line  of 
fan  motors.  One  of  these  folders  is  devoted  to  alternating 
current  fans  and  the  other  to  direct  current  fans.  Attract- 
ive art  covers  add  greatly  to  their  appearance.  The  new 
line  of  steel  frame  fans  is  well  illustrated  and  described 
therein. 

The  General  Electric  Company  has  just  issued  Bulletins 
4926,  4927  and  4930.  No.  4296  is  devoted  to  The  Application 
ol'  Electricity  to  Marine  Service,  being  printed  in  colors  and 
describing  the  various  pieces  of  apparatus  and  supplies  man- 
ufactured by  this  company  for  marine  use,  and  contains 
data  of  general  interest  to  motor  boat  owners.  No.  4927 
describes  the  manufacture  of  Feeder  Voltage  Regulators.  No. 
i'.'ZO  is  devoted  to  the  application  of  electric  drive  to  ice 
and  refrigerating  plants,  and  illustrates  the  advantages  offered 
by  this  method  of  drive  as  compared  with  steam   power. 


A  NATIONAL  COMMERCIAL  ORGANIZATION. 
In  accordance  with  the  terms  of  a  statement  from  the 
President  of  the  United  States,  the  Secretary  of  Commerce 
and  Labor  has  issued  invitations  to  over  one  thousand  of 
the  leading  commercial  organizations  of  the  country  inviting 
them  to  send  representatives  to  a  general  conference  to 
be  held  at  Washington,  April  15.  The  idea  is  to  establish 
a  national  organization  broadly  representative  of  the  com- 
mercial Interests  of  the  whole  country. 
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rNCORPORATIONS. 

FRESNO,  CAL.— Lewis  Electric  Company,  $10,000,  by 
li.  W.  and  I.  E.  Lewis  and  S.  E.  Check. 

MERCED,  CAL.— Merquin  Telephone  &  Electric  Light 
Company,  $25,000,  shares  $1  each,  subscribed  $10,1.50,  by  A. 
L.  Bruce,  David  Larson,  W.  H.  Joy,  J.  W.  Bower  et  al. 

SAN  FRANCISCO,  CAL.— Natomas  Water  Company, 
$5,000,000,  shares  $100  each,  subscribed  $500.  by  C.  S.  Good- 
rich, J.  T.  Piggott,  G.  O'Connor,  R.  K.  Barrows  and  H.  Mc- 
Curdy. 

LEWISTOWN,  MONT.— The  Lewistown  Tower  Company 
has  been  incorporated  here,  capilal  $200,00(1.  The  company  will 
erect  a  power  plant  on  Spring  creek  and  furnish  the  city 
and  individuals  light  and  power. 

SAN  BERNARDLNO.  CAL.— Articles  of  incorporation  of 
the  Interstate  Telegraph  Company,  with  principal  place  of 
business  at  Carson  City,  Nev,,  have  been  filed  here.  The 
company  will  complete  telegraph  lines  in  Nevada  and  Cal- 
fornia,  and  is  capitalized  at  $100,000. 

HOLTVILLE,  CAL,— The  Valley  Telephone  Cc'inpany  has 
ueen  org-inizcd  to  tak-;  over  the  stock  of  ihe  Eastern  Tele- 
phone Company.  A.  E.  Wright,  P.  C.  Curtis  and  N.  Shaw  are 
directors.  The  capital  stock  is  $25,000.  A  150-niile  line 
reaching  to  Calexico,  Brawley,  Imperial  and  El  Centro  will 
bo  c  nstructed  at  once. 

CANBY,  ORE.— M.  J.  Lee,  A.  O.  Echols  and  O.  M.  Lee 
have  filed  articles  of  incorporation,  with  capital  of  $100,000, 
under  the  name  of  Canby-Molalla  Railroad  Company.  The 
company  will  build  an  electric  line  from  here  through  the 
>outheastern  section  of  Clackamas  county.  It  is  understood 
eastern  and   Walla  Wallt  capilal  are  backing  the  enterprise. 

SAN  BERNARDINO.  CAL.— Articles  of  incorporation  of 
the  Ontario  &  Upland  Telephhone  Company  have  been  filed. 
The  company  intends  to  put  in  systems  and  connecting  lines 
ill  Ontario,  Upland  and  other  cities  in  California.  Capital 
stock  $100,000,  all  of  which  has  been  subscribed.  Directors, 
K.  B.  Campbell,  W.  .\.  Frcemire.  R.  Grant  White.  Principal 
place  of  business,  Ontario. 

EL  C.-\.10N,  C.\L. — Articles  of  incorp::ration  have  been 
tiled  for  the  El  Capitan  Mutual  Water  Company,  with  a 
capital  stock  of  $90,000.  La  Mesa  is  the  place  of  business, 
with  W.  R.  Andrews,  T.  .1.  Bryan.  Lemon  Grove,  and  C.  11. 
Haven,  Lakeview,  as  directors.  The  company  will  secure 
water  from  the  water  shed  and  bed  nf  the  San  Diego  River 
and  distribute  it  to  the  users  at  cost. 

RIVERSIDE.  CAL. — .Articles  of  incorporation  have  been 
filed  of  the  Southern  Calif;rnia  Utilities  Con)pany  which  pro- 
poses to  furnish  power  for  San  Diego,  Riverside  and  Los 
Angeles  Railway  Company.  Capital  stock  $10,000,000  with 
$50,000  subscribed.  Riverside  is  the  principal  place  of  busi- 
ness. The  incorporators  are  Charles  E.  Waite,  M.  M.  .Milioe 
iiiid  Lament  Simms  of  this  city,  E.  Pelonbet  of  Los  Angeles. 

SAN  DIEGO,  CAL. — Articles  of  incorporation  have  been 
filed  for  the  Union  Water  Company,  with  capital  of 
$500,000.  The  company  proposes  to  engage  in  business  of 
boring  artesian  wells,  and  also  proposes  to  build,  construct, 
acquire  own.  sell  and  convey,  manage  and  operate  reser- 
voirs, dams,  etc.,  for  supplying  consumers  with  water.  The 
directors  are  Charles  W.  Taylor.  .Icrry  Sullivan  and  O.  Henry 
Cavage. 

OAKLAND,  CAL.— The  Pacific  Coast  Carbon  Company 
which  proposes  to  manufacture  all  kinds  of  carbon  products, 
such  as  are  used  in  motors,  dynamos,  arc  lights,  batteries,  etc , 


is  to  build  a  factory  here.  The  company  is  composed  of  local 
capitalists,  incorporated  under  the  California  laws  in  the 
amount  of  $300,000.  R.  C.  Shaw  is  its  president;  A.  G.  Taft, 
\  ice-president;  W.  B.  Straub  and  W.  P.  Swart,  directors,  and 
R    G.  Erskine  its  secretary. 

SAN  FRANCISCO,  CAL.— Articles  of  incorporation  of 
the  San  Ramon  Valley  Railroad  were  filed  with  the  county 
cierk  recently.  The  road  is  to  be  seven  miles  long,  and  will 
crnnect  Danville  and  Walnut  Creek,  in  Contra  Costa  County. 
The  principal  place  of  business  will  be  San  Francisco.  The 
capital  stock  is  $250,000,  divided  into  2500  shares,  of  which 
$7400  has  been  subscribed.  The  five  directors  and  their  siib- 
striptions  are  as  follows:  .lessie  H.  Stelnhart,  $7000;  A.  W. 
.lonas,  $100;  G.  Miller,  $100;  S.  S.  Palmer,  $100.  and  Geo. 
W.  Merrill,  $100. 

SACRAMENTO,  CAL.— Articles  of  incorporation  have 
bien  filed  by  the  Sacramento  interurban  railway,  which  pro- 
poses to  construct  an  electric  line  connecting  Sacramento, 
Fair  Oaks,  Orangeville  and  Roseville.  The  capital  stock  is 
$500,000,  with  $50,000  subscribed.  D.  W.  Johnston  of  the 
North  Sacramento  company  is  the  heaviest  stock  holder. 
Other  directors  are  M.  N.  Williamson,  Marshal  Diggs,  Ray  C. 
Waring,  A,  D.  Kildahl,  Charles  E.  Hollister  and  James  F. 
I'^lliott,  all  owners  of  North  Sacramento  lands.  The  proposed 
line  will  be  30  miles  in  length. 

OAKLAND,  CAL.— Articles  of  incorporation  of  the  Na- 
tional Power  Company,  with  a  capitalization  of  $10,000,000, 
and  in  which  a  number  of  east  bay  city  capitalists  are  inter- 
ested, have  been  filed.  The  purpose  for  which  the  corpora- 
tion is  formed  to  deal  in  electric  power  and  to  acquire  water 
rights  for  the  generation  of  electricity.  Oakland  is  named 
;>.'.  the  principal  place  of  business,  and  the  corporation  is  to 
exist  for  a  term  of  fifty  years.  The  stock  is  divided  into  100.- 
000  shares  at  a  par  value  of  $100  each.  Twenty-five  shares 
have  already  been  sold  and  are  held  by  the  five  members 
of  the  board  of  directors.  These  directors  are  Leon  M.  Gove, 
H.  L.  Breed,  Charles  Gross,  J.  E.  Bowes  and  E.  A.  Ilerrman, 
all   of   Oakland. 

SACRAMENTO,  CAL.— The  consolidation  has  been  filed 
o;  the  Tidewater  &  Southern  Railroad  Company  and  the 
Tidewater  &  Southern  Railway  Company  into  the  Tide- 
water Southern  Railway  Company,  with  a  capital  of  $5,000,- 
000.  of  which  $2,899,;515  is  paid  up,  to  finance  the  construc- 
tion of  a  system  of  electric  lines  through  the  San  .loaquin 
Valley.  The  first  named  c::nipany  was  formed  for  the  pur- 
pose of  projecting  a  line  from  Stockton  to  Turlock  via  -Mo- 
desto, a  distance  of  50  miles,  and  to  build  a  l)ranch  line  from 
.Atlanta  to  Ripon,  five  miles.  The  last  named  cor))oration  was 
or.ganized  to  build  from  Turlock  to  Fresno,  97  miles,  and  to 
run  branch  lines  to  Los  Banos  via  Newman,  to  Ceres,  to 
Woods  Colony,  to  Oakdale  and  to  Manteca.  The  directors  of 
tlie  new  comi)any  are:  Karl  C.  Bnieck,  Byron  A.  Bearce, 
.1  L.  Craig,  George  Schuler,  W.  G.  Wallace,  T.  J.  Wisccarver 
and  Frank  A.  West,  of  Stockton;  J.  -A.  C-ley  of  Escalon; 
Ward  B.  .Minturn,  Frank  Helm  and  W.  M.  Giffen  of  Fresno,  M. 
n.  Wood  of  Merced  and  Claus  Johnson  of  Turlock. 


ILLUMINATION. 

FLORKNCF,  ORE.— G.  G.  Bushman  has  made  applica- 
tion for  an  electric  light  and  power  franchise  in   this  town. 

INGLEWOOn,  CAI,.— The  Inglewood  Gas  Company  has 
been  awarded  a  franchise  to  lay  gas  pipe  lines  in  all  public 
streets  of  Inglewood   ai   $50,000. 
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TONOPAH,  NEV. — Spontaneous  combustion  caused  the 
destruction  of  the  plant  of  the  Nevada  C.as  Company  by  fire 
on   March   8,   the   loss   being   $25,000. 

OXNARD,  CAL.— A  special  election  is  to  be  held  April 
Sth  to  vote  on  question  of  issuing  $30,000  bonds  for  a  muni- 
cipal lighting  system.  The  bonds  are  to  be  of  $500  each 
bearing  ,'>  per  cent  interest,  payable  semi-annually  on  the  first 
of  June  and  the  first  of  December.  Two  of  said  bonds  shall  be 
payable  May  1,  1922,  and  two  on  the  same  date  each  year 
thereafter  until  all  are  paid. 

GLENDALE,  CAL. — Sealed  proposals  will  be  received  for 
the  purchase  of  electric  light  bonds  in  the  amount  of  $30,000. 
Said  bonds  are  twenty-year  serials,  30  in  number,  each  of 
the  denomination  of  $1000,  bearing  5  per  cent  interest,  payable 
semi-annually  on  September  1st  and  March  1st,  of  each  year. 
Two  of  said  bonds  are  due  on  March  1st,  1915,  and  two  on 
the  same  date  of  each  year  thereafter  until  all  are  paid. 

FLORENCE,  ORE. — At  a  special  election  here  the  vote 
was  48  to  8  in  favor  of  granting  to  G.  G.  Bushman,  of  Sheri- 
dan, a  franchise  to  maintain  an  electric  lighting  and  power 
plant  at  this  place.  The  franchise  is  for  25  years,  and  is 
not  exclusive.  Construction  w'ork  will  be  begun  soon  and 
the  plant  will  be  read  to  furnish  light  by  September.  The 
plant  will  have  a  maximum  lighting  power  of  100  kilowatt 
units.  The  town  of  Florence  reserved  a  right  to  purchase  the 
plant  at  any  time  after  ten  years  from  the  date  of  the  fran- 
chise. 

KLAMATH  FALLS,  ORE.— The  dispute  between  the  city 
and  the  Klamath  Falls  Light  &  Water  Company,  as  to  the 
price  of  city  lighting  has  been  settled  by  the  corporation 
getting  the  victory.  Some  weeks  ago  the  council,  on  motion 
of  Councilman  G.  \V.  Whit,  chairman  of  the  finance  com- 
mittee adopted  a  resolution  to  pay  but  S^Ac  instead  of  5c 
per  candle  power.  The  bills  of  the  company  were  rendered 
at  5c  without  regard  to  action  of  the  council.  There  has 
been  no  contract  between  the  city  and  the  company  and  the 
latter  was  unwilling  to  make  any  concession  in  price  un- 
less there  was  a  definite  contract  specifying  a  minimum 
candle  power  to  be  used  by  the  city. 

ANTIOCH,  CAL.— Gas  for  light  and  fuel  will  be  supplied 
to  the  cities  of  the  north  central  section  of  the  c:unty  by 
July  of  this  year,  according  to  the  plans  of  Van  E.  Britton, 
promoter  of  the  Contra  Costa  County  Gas  Company.  Fran- 
chises for  the  laying  of  mains  have  already  been  secured 
from  Antiooh,  Pittsburg  and  Martinez,  and  negotiations  are 
in  progress  with  Concord.  The  plans  of  the  company  in- 
clude the  construction  of  large  trunk  mains  connecting  the 
cities  with  the  manufacturing  plant  which  will  be  situated 
at  Pittsburg.  Construction  work  on  the  plant  will  begin 
about  April  with  a  large  force  of  men.  At  the  same  time 
the  laying  rf  mains  will  be  begun  in  Martinez  and  Antioch. 


TRANSMISSION. 
PRIEST  RAPIDS,  WASH.^The  Pacific   Power  Company 
is  contemplating  the  erection  of  a  large  dam  here  to  generate 
electric  power. 

SEATTLE,  WASH.— Bills  have  been  presentea  to  the 
City  Council  for  the  construction  of  a  steam  power  plant 
on  Lake  Union  for  the  city  lighting  department. 

BELLINGHAM,  WASH.— The  Board  of  County  Commis- 
sioners granted  the  Whatcom  County  Railw-ay  &  Light  Com- 
pany a  franchise  to  build  a  high  power  transmission  line  over 
the  Guide  Meridian  road  to  the  boundary,  there  to  connect 
with  the  Western  Canada  Power  Company. 

JACKSON,  CAL. — The  General  Electric  Power  Company 
has  deeded  to  the  Mokelumne  River  Power  Company  five 
locations  covering  ".3,000  inches  of  -water,  three  reservoir 
sites  and  one  power  house  site.     The  deed  follows  a  mix-up 


that  occurred  after  the  big  power  project  had  been  launched 
by  Promoter  H.  T.  Bruce.     Extensive  litigation  was  promised. 

WASHINGTON,  D.  C— After  charges  had  been  made  that 
a  powerful  lobby  was  at  work  to  procure  the  adoption  of  the 
bill,  the  House  has  defeated,  98  to  27,  a  measure  permitting 
the  Hydroelectric  Company,  a  water  power  corporation,  to  lay 
a  pipe  line  across  part  of  the  Mono  National  forest  reser- 
vation in  California.  Those  opposed  to  the  bill  declared  it 
affected  the  laws  governing  the  National  domain  and  would 
result  in  virtually  nullifying  them.  The  "water  power"  trust, 
it  was  charged,  was  behind  the  legislation. 

PLACERVILLE,  CAL.— Approximately  $100,000  will  be 
exi>ended  and  150  men  will  be  employed  by  the  Western 
States  Gas  &  Electric  Company  on  the  work  in  this  county 
that  will  take  five  months  to  complete.  M.  McCalman,  engi- 
neer of  construction  for  the  county,  is  recruiting  his  force 
here.  The  company  has  a  flume  six  feet  wide  which  carries 
five  feet  of  water.  This  flume  is  seven  miles  long  and  is 
eight  years  old.  It  will  be  practically  rebuilt.  This  will  re- 
quire 1,000,000  feet  of  lumber.  Considerable  work  will  be 
done  at  the  dam.  The  two  miles  of  ditch  will  be  dredged 
and  new  retaining  walls  put  in. 

BREMERTON.  WASH.— Power  for  the  navy  yard  will 
soon  be  supplied  by  the  Olympic  Power  Company,  now  con- 
structing a  plant  on  the  Elwha  River  near  Port  Angeles.  In 
addition  to  its  plans  for  the  navy  yard,  the  company  is  now 
negotiating  with  the  Bremerton-Charleston  Light  &  Power 
Company  for  furnishing  electricity  in  Bremerton,  Charleston 
and  Manetto.  The  Elwha  River  plant  will  be  in  opera- 
tion next  month  and  the  company  promises  its  power  lines 
will  reach  Bremerton  in  July.  Final  arrangements  for  fur- 
nishing power  to  the  government  here  were  completed  re- 
cently at  Washington  by  Thomas  T.  Aldwell  for  the  company 
and  the  Secretary  of  the  Navy. 

CHICAGO,  ILL.— Samuel  Insull  and  H.  M.  Byllesby,  heads 
of  a  local  syndicate,  have  concluded  details  of  the  purchase 
of  40,000  shares  or  $4,000,000  of  the  common  stock  of  the 
Pacific  Gas  &  Electric  Company  of  San  Francisco.  The  price 
paid  is  understood  to  have  been  around  62%.  The  outlay  in- 
\  olved  is  about  $2,500,000.  The  stock  was  sold  by  the  estate  of 
X.  W.  Halsey.  It  appears  that  Insull  and  his  asociates  have 
been  buying  up  the  common  stock  cf  the  Pacific  Gas  & 
Electric  Company  over  a  considerable  period,  with  a  view  of 
gaining  a  substantial  foothold  in  the  gas,  electric  and  powtr 
companies  of  the  Pacific  Coast.  The  plans  are  rather  am- 
bitious and  the  purchase  of  these  shares  is  merely  a  start. 

SAN  JOSE,  CAL.— The  borrowing  of  $100,000  is  contem- 
plated in  the  action  taken  recently  by  the  San  Jose  Terminal 
Railway  Company  for  the  completion  of  the  electric  line  be- 
tween San  Jose  and  Port  Alviso  and  for  the  steamer  line 
between  Alviso  and  San  Francisco.  A  certificate  of  the 
creation  of  a  bonded  indebtedness  was  filed  this  morning 
in  the  office  of  the  county  clerk  by  the  company,  which  was 
n-cently  organized  in  this  city.  The  corporation  will  issue  ■') 
per  cent  20  year  bonds  for  $1,000,000  of  a  denomination  of 
$1000,  secured  by  the  capital  and  holdings.  The  firm  was 
iiioorporated  for  $2,500,000,  and  $1,512,525  has  been  sub- 
scribed. The  directors  are  Hugh  Center,  H.  J.  Gardner,  John 
.-\.  Mehling,  J.  J.  Mahoney  and  H.  H.  McCloskey. 


TRANSPORTATION. 

SALEM.  ORE.— Contracts  for  building  a  depot  for  the 
Oregon  Electric  Railway  will  be  let  in  a  tew  days,  and  work 
will  begin  soon  as  awarded. 

PORTLAND,  ORE.— The  Southern  Pacific  has  authorized 
an  expenditure  of  $500,000  within  the  next  three  months 
ii.i  the  work  of  electrification  of  its  west  side  lines  and  work 
on  its  new  east  side  freight  facilities. 


Zi^. 
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A  MODERN  MUNICIPAL  WATER  WORKS 


A  mi  111);  the  many  municipal  walor  sui)|)ly  systems 
which  ha\c  been  installefl  recently  in  tJie  smaller 
towns  of  California,  that  of  the  city  of  Corning-  is 
worthy/  of  discussion  as  beinjj  a  well  desif^ned  typ- 
ical plant.  The  town  of  Corninof  has  a  ])oi)iilation  of 
about  2.000,  and  the  system  is  planned  to  jjive  reliable 
service  to  these,  to  jjive  adequate  fire  protection  to 
property,  and  to  conven- 
ientlv  allow  future  addi- 
tions. 

The  su])i>l}'  of  water  is 
nbtained  from  three  bored 
wells  at  an  averajje  depth 
of  150  ft.,  and  cased  with 
10  ill.  diameter  double  Xo. 
U)  .ijauRC  t;al\anized  well 
lasiiiu.  They  are  situated 
••dioiit  .^0  ft.  apart,  so  that 
each  will  be  out  of  the 
zones  of  influence  of  the 
others.  .\  combined  flow 
of  apitroximately  2(XX)  yaN. 
per  mill  is  obtained,  the 
water  beinjj  clear,  fairly 
soft  and  of  pleasant  taste. 
When  full  quantity  of 
water  is  bein^  pumped  the 
water  level  will  be  reduced 
from  the  normal  of  8  to 
about  20  ft.  The  top  of 
each  well  casing  terminates 
in  a  concrete  pit.  ,3  ft.  in 
diameter  and  10  ft.  dee]), 
this  being  the  same  depth 
as  the  pump  jiit.  Separate 
6  in.  suction  jjipe  runs 
horizontally  from  the  bot- 
tom of  each  well  pit  and  connects  with  a  gate  valve 
inside  of  pump  pit  to  an  8  in.  suction  manifold  fnim 
which  the  pumps  take  their  supply.  .\ny  well,  there- 
fore, can  be  put  into  or  out  of  service  at  will  from 
inside  the  pump  house.  The  suction  pipes  extend 
35  ft.  down  into  each  well,  creating  a  tendency  to  draw 
from  the  lower  gravel  strata  rather  than  from  the  upper. 

The  pump  house  is  a  fire-proof  structure,  the  walls 
being  nf  brick  and  the  roof  of  corrugated  iron,  so  that 


Coining  Pumping    Plant  and   Tank 


there  is  no  possibility  of  interruption  of  ser\ice  being 
caused  by  fire.  The  house  surmounts  the  pump  pit. 
\>hich  is  18  ft.  by  28  ft.  and  10  ft.  deep.  The  walls 
are  12  in.  thick  of  concrete  reinforced,  and  thoroughly 
water-proofed  with  a  layer  of  felt  in  the  concrete. 
On  the  bottom  of  this  ])it  set  the  puinping-  units.  This 
places  the   iiumjis  at  the   water  level  of  the   wells  so 

that  there  is  no  suction 
left,  which  is  a  condition 
desirable  for  the  best  oper- 
ation of  centrifugal  pumps. 
The  general  service 
pumi)ing  unit  consists  of 
an  .\lberger  A  in.  2-stage. 
turbine  type,  centrifugal 
pump,  direct  connected  to, 
and  moituted  on  a  common 
east  iron  base  with  a 
deneral  Klectric  induction 
motor,  operating  at  a  con- 
stant speed  of  1200  r.jxm. 
The  pump  embodies  all  the 
features  of  the  most  morl- 
ern  and  approved  design, 
including  bronze  impellers 
and  water  passages,  ring 
oiling  bearings,  water 
sealed  stuffin.g  boxes,  and 
water  cooled  thrust  bear- 
ing, so  that  the  ujikeep 
and  attention  rec]uired  are 
practically  nil. 

The    motor    is    of    the 
.s(|uirrel  cage  type,  rated  at 
50    h.p..    with    an    overload 
capacity  of  2t^  per  cent  for 
two  hours,  and  operates  on 
2200  \-olt,  3-phase,  60  cycle  current.     The  only  wear- 
ing i)art  of  such  a  motor  is  the  ring  oiling  bearing  on 
the  shaft,  and  the  ujikeep  is  negligible. 

The  normal  rating  of  the  unit  is  a  delivery  of  800 
gals,  per  min.  against  a  total  head  of  150  ft.  with  a 
jiuui])  efficiency  of  68  per  cent.  Under  test  this  effi- 
ciency was  exceeded  by  3  per  cent,  as  shown  by  curves. 
The  pump  may  discharge  equally  well  into  the  tank 
iir  into  the  mains.     I'v  reference  to  the  curves,  it  will 
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be  seen  that  tlie  characteristics  of  the  pimip  are  such 
that  at  no  pt^nt  over  tlie  entire  range  of  discharge  can 
the  pressure  exceed  the  normal  by  more  than  15  per 
cent.  The  pump  is  absolutely  automatic  in  this  re- 
spect, and  no  dangerous  pressure  can  possibly  be  de- 
veloped on  the  water  mains.  By  studying  the  power 
curve  it  will  be  seen  that  under  no  conditions  can 
the  load  on  the  motor  exceed  the  normal  by  more  than 
25  per  cent,  so  that  the  motor  and  other  electrical 
equipment  can  never  be  loaded  above  their  overload 
capacity.  It  will  thus  be  seen  that  such  a  unit  is 
absolutely  fool-proof,  without  the  aid  of  relief  valves 
or  other  protecting  devices. 

The  fire  service  pumping  unit  consists  of  an  A\- 
l;erger  8  in.   3-stage   underwriters   turbine   fire   pump. 
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Characteristic    Curve  .\lberger  6  in.  Two-Stage  Turbine 
Pump   Operating  at   Con.stant    Speed    1160    r.p.m. 

driven  by  motor  operating  at  a  synchronous  speed  df 
1200  r.p.m.,  the  general  design  of  the  unit  being  in  all 
respects  similar  to  that  of  the  service  unit. 

The  niotor  is  rated  at  100  h.p.,  with  overload 
capacity  of  2ti  per  cent  for  two  hours. 

The  normal  rating  of  this  unit  is  to  deliver  800 
gals,  per  niin.  against  a  total  head  of  125  lb.  per  sq.  in. 
(290  ft.  head  water),  with  a  pump  efficiency  of  70  ])er 
cent  (73  per  cent  by  test).  This  pump  has  charac- 
teristics similar  to  those  of  the  service  pumps,  and 
may  discharge  into  either  mains  or  tank.  By  study- 
ing the  curve  it  will  be  seen  that  the  pump  will  throw 
3  1/5  good  fire  streams  at  the  normal  rated  heatl  of  125 
lb.,  or  if  required  2  good  streams  at  145  lb.,  or  4  good 
streams  at  105  lb.,  or  1200  gals,  per  min.  or  59  per  cent 
capacity  increase  into  the  tank  at  65  lb.  pressure:  all 
automatically.  Such  flexibility  is  of  great  advantage 
in  fighting  fires,  and  it  will  be  readily  seen  that  it 
would  be  practically  impossible  to  obtain  these  results 
with  any  type  of  plunger  pump.  The  efficiency  of  this 
pump,  73  per  cent,  while  not  quite  as  high  as  would 
be  shown  by  a  triplex  pump  under  test,  would  be 
maintained  in  actual  ser\-ice.  whereas  leakv  valves, 
poorly  packed  stuffing  boxes  and  general  wear  would 
reduce  the  efficiency  of  the  triplex  to  a  much  lower 
figure. 

A  5  by  .-1  in.  geared  plunger  pump  is  provided  to 
discharge  all  drainage  from  a  small  sump,  in  the  cor- 
ner of  the  pump  pit  and  is  to  be  used  in  emergencj- 


for  priming  the  centrifugal  pumps.  .\  3  \\.\\..  110-\oll. 
3-phase,  belt  driven,  induction  motor  operates  this 
outfit. 

Electrical  energy  at  22,000  volts  is  available  from 
two  companies,  and  connection  is  made  to  both  througii 
a  double  throw  oil  switch  in  the  pump  house,  thus  in- 
suring continuity  of  service,  which  from  the  stand- 
point of  fire  protection  at  least  is  important.  Inde- 
pendent oil  switches  and  starting  compensators  for 
each  motor  are  mounted  on  slate  panels  on  the  pump 
pit  wall.  Transformers  to  step  down  the  electrical 
energA'  supply  from  a  voltage  of  22,000  to  2200  are 
located  outside  of  the  pump  house. 
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Cliaracteristic  Ciirvf  .Mberger  SUO  i.p.ni.  lUiiler- 
writers'  Turbine  Fire  Pump,  Operating  a^Con- 
stant  Speed   1160   r.p.m. 

To  provide  an  adeipiate  reserve  supply  of  water  at 
all  times,  a  100,000  gallon  tank  on  a  100-foot  tower 
has  been  constructed,  the  entire  structure  being  of 
steel.  Each  of  the  f<iuV  legs  of  the  tower  rests  upon 
concrete  footings,  having  12  ft.  by  12  ft.  bearing  area. 
On  these  is  supported  the  tank,  which  is  22  ft.  in  diam- 
eter. 28  ft.  deep,  with  liemis])herical  bottom  11  ft. 
radius.  Surmounting  the  roof  is  a  conical  roof,  which 
ir  addition  to  keeping  out  birds,  dust,  etc.,  gives  a  jjleas 
ing,  finished  appearance  to  the  structure. 

In  the  design  of  the  distributing  system  the  three 
important  considerations  given  attention  were:  1st, 
the  delivery  of  water  to  all  parts  of  the  town  without 
undue  loss  of  pressure  ;  2d.  flexibility  and  conse<|ucnt 
reliability,  and  3d.  possibility  of  future  extensions. 

To  avoid  long  lines  of  small  pipe  which  do  not 
fulfill  any  of  the  above  conditions  an  8  in.  circulating 
loop  is  run  around  the  main  section  of  town,  and  the 
area  thus  inclosed  is  again  divided  into  four  parts  by 
8  in.  cross  town  mains.  The  8  in.  discharge  main  from 
the  pumps  to  the  tank  crosses  this  loop  line  at  right 
angles  so  that  by  means  of  4  gate  valves,  one  on  each 
side  of  the  cross  mains,  tank  and  pump  can  be  con- 
nected as  desired.  Four-inch  lines  extend  down  the 
various  streets  and  alleys  between  these  8  in.  mains. 
.Ml  lines  in  the  central  part  of  town,  therefore,  receive 
supply  from  two  directions  and  since  all  runs  are 
valved,  any  section  may  be  cut  out  without  interrup- 
tion  of  service   to   the   other   sections.     Also   by   this 
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arrangement  all  4  in.  nms  are  cnniparatively  sliorl 
and  excessive  loss  of  pressure  is  prevented.  In  the 
layout  of  tlie  system  in  the  outer  parts  of  town  the 
same  principles  ^vere.  as   tar  as  j^racticahle.  ol)ser\'e(l, 


Motor   nriven    Pnmps. 

\iz  :  circulating;  loops  and  no  long  nnis  of  small  l)ipe. 
Jlydrants  to  meet  the  requirements  of  fire  underwrit- 
ers are  liberally  located  throughout  the  city.  Tlie 
appropriation  available  for  this  work  limited  the 
selection  of  pipe  to  steel,  and  steel  rasing  with  lead 
joints  was  adopted.  This  was  as])halt  dipped  at  the 
factory   and    carcfullv    retouched   after   being   laid,   so 


^  ibi'lll-. 


-in 


-*r  .n^-J  w»^ 


reasonable  life  may  be  e.\])ected.  The  s}stem  com- 
prises appro.ximately  2,000  ft.  of  10  in.  pipe.  1200  ft. 
of  8  in.  pipe,  14  ft.  of  6  in.  pipe,  22.000  ft.  of  4  in.  pi])c. 
together  with  valves,  hydrants  and  fittings.  The  cost 
of  the  entire  installation  was  about  $.^0,000.  P.  J. 
Newton  was  the  engineer  in  charge  of  the  work  for 
the  city  of  Corning,  and  C.  F.  P.raun  &  Co.,  mechanical 
engineers  and  contractors,  of  -San  Francisco,  were  con- 
tractors for  the  entire  work. 


THERMOMETER    CORRECTIONS. 

In  general,  all  corrections  are  detepmined  for  total 
immersion,  that  is,  for  the  condition  where  both  bulb 
and  stem  arc  at  the  same  temperature.  If,  however, 
the  stem  emerges  into  space,  either  warmer  or  cooler 
than  the  bulb,  a  stem  correction  must  be  applied  to 
the  observed  reading  in  addition  to  the  one  given  in 
the  accompanying  table. 

This  so-called  stem  correction  is  often  important 
in  the  case  of  thermometers  used  for  differential  tem- 
perature measurements,  as  is  calorimetry. 

In  this  case,  the  correction  may  be  com])nted  from 
the  following  formula  involving  the  difference  of  the 
i.iitial  and  final  reacfing: 

Correction  ==  Kd    (T. -f  T.  -  S  —  t)    where 

K  =  factor  for  rclati\e  expansion  of  glass 
and    mercury,   0.0001.^    for    Centi- 
grade thermometers,  and  0.00008.^ 
Fahrenheit  thermometers, 
d  =  T=  —  Ti,    where    Ti   and    T:   are    the 

initial  and  final  readings. 
S  =  scale  reading  to  which  the  thermom- 
eter is  immersed. 

t  =  temperature  of  emergent  stem,  meas- 
ured   by    means    of    an    auxiliary 
thermometer.  • 
This  correction   must   be  applied    (added   if -f ,  sub- 
tracted if — )  to  the  difference  of  the  readings  to  give 
the  true  difference  of  temperature. 

For  Example.— Suppose  the  thermometer  was  immersed 
to  its  65°  mark;  its  initial  reading,  T„  was  67°;  its  final  read- 
ing, T.,  was  87';  and  the  stem  temperature  was  75°.  Then 
the  correction  is  0.000085  X  20  (67  -|-  87  —  65  —  75)  =  .02.  The 
difference  between  T,  and  T,,  each  corrected  from  the  accom- 
panying table,  is  20.05-.  The  true  difference  between  the 
ir.itial  and  final  temperatures  is  T..  —  T,  -f  correction,  86.98°  — 
66.93°  -f  .02  =  20.07. 


MAXIMUM    DEMAND   RATE   SCHEDULE  AT 
PORTLAND. 

The  Portland  Railway.  Light  &  Power  Company 
has  amiounced  a  new  rate  schedule  effective  after 
July  1,  1912,  based  on  the  consumer's  maximum  de- 
mand. The  first  6  per  cent  of  maximum  lighting  con- 
sumption is  to  be  charged  at  9  cents  per  kw.  hour, 
the  next  6  ])er  cent  at  7  cents  and  the  excess  over  12 
])er  cent  at  4  cents.  Discounts  for  quantity  will  be 
allowed  at  the  rate  of  1  cent  ])er  kw.  hour  for  monthly 
consumption  in  excess  of  1000  kw.  hours,  with  an  addi- 
tional 1  cent  discount  per  kw.  hour  for  monthly  con- 
sumption in  excess  of  3000  kw.  hours. 

The  j)ovver  rates  for  installations  of  moderate  size 
i';  to  be  7  cents  for  the  first  4  per  cent,  5  cents  for  the 
i;ext  4  per  cent  and  2  cents  for  the  excess  over  8  per 
cent.  .V  discount  for  quantity  will  be  allowed  at  the 
rate  of  1  cent  per  kw.  hour  for  monthly  consumption 
in  excess  of  1300  kw.  hours.  For  wholesale  power  the 
rate  will  be  $1.25  per  kilowatt  of  demand  per  month 
])lus  the  folknving  charges  per  kw.  hour  delivered  : 

I'-irst  1000  K.A^^.H.  .at  2c  Next  16.000  K.W.H.  at  8  Mills 

N>xt  2000  K.W.H.  at  l»4c  Next  32.000  K.W.H.  at  7  Mills 

Next  4000  K.W.H.  at  IHc  Next  64.000  K.W.H.  at  6  Mills 

Next  8000  K.W.H.  at  Ic  Over  127.000  K.W.H.  at  5  Mills 
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ELEMENTS  OF  HYDRAULIC  ENGINEERING 

DEVELOPMENT   OF   THE  TURBINE. 

(Continued) 
BY  GKO.  .7.   HENRY.  Jr. 


Tlie  further  (k-velopmenl  of  the  l''i>ur- 
neyron  turbine  was  taken  up  liy  Hoyden 
in  .\'ew  England  and  the  mills  of  that 
section  were  extensively  equipped  with 
P>ovden's  wheels  during  the  period  from 
1844  to  1860.  See  Fig.  11.  These  tur- 
bines were  of  the  radial  outward  flow 
type. 

The  i'lorda  wheel,  ijreviously  descril)ed.  suggests 
the  form  of  turbine  later  introduced  b\'  TTenschel  in 
1837,  but  further  developed  and  introduced  by  and 
now  generally  known  by  the  name  of  Jonval.     Its  use 


Fig.     11. 


Boyden     Type     of     Foui  rieyion     Tiirliine, 
Radial   Outward    Plow. 


in  this  country  was  due  mostly  tn  the  efforts  of  Alorris 
&:  Geyelin  of  Philadelphia  about  18.^.^  and  shortly 
thereafter.  It  is  what  is  known  as  a  parallel  down- 
ward flew  turbine  and  is  shown  diagramaticall v  in 
Fig.  12. 

Quite  a  few  installations  of  (riirard   turbines  have 
been    made   and  up   to   about    10   years   aj'o   this   type 


seemed  U)  be  gaining  ([uite  a  foothold.  .Mthough  the 
])rinci])les  of  the  Girard  turbine  appear  quite  simple, 
and  from  the  standpoint  of  mathematics  the  runner 
and  guides  appear  quite  efficient,  there  are  a  numlier 
of  mechanical   difficulties   wiiieli   jirechide   its   satisfac- 


Flg.    12.     Jonval    Type    of    Turbine.    Parallel    Oown- 
ward    Flow. 

tory  application  in  most  cases.  The  Girard  is  proj)- 
erly  speaking  an  im])ulse  wheel  although  generally 
spoken  of  as  a  turbine,  probably  because  of  its  Euro- 
pean origin.     It  is  shown  diagramatically  in  I'ig.  1.3. 


13. 


Girard   Type  Turbine.   With    Center  Water 
Entrance. 


Considering  any  pair  of  guides  and  buckets  and 
the  water  action  through  them,  the  efficiency  should  be 
quite  equal  to  that  of  the  Fourneyron,  l)ut  this  tur- 
bine was  especially  designed  for  high  heads  and 
therefore  but  a  comparatively  few  water  passages 
were  used  around  the  circumference.  The  gate,  by 
partial    rotation,   cuts   out   of   action    one   or   more   of 
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the  gnide  ]iassages,  after  which  the  buckets  must  fiH 
with  water  or  air  or  by  the  \acuuni  effect,  eddy 
currents  will  ensue  disastrous  to  the  wearing  (|uali- 
ties,  efficiency  and  regulation. 

The  gate  is  usually  arranged  to  control  a  series 
of  inlets  on  each  side.  thus,  in  a  measure,  balancing 
the  water  thrust  on  the  guide  ring  and  runner.  Hut. 
as  the  pressure  is  not  constant  around  the  circle,  there 
is  a  tendency  to  deform  the  circular  shapes.  Lender 
high  pressure  and  large  sizes  this  is  very  great.  The 
strains  in  the  gate  sectors  are  also  severe  and  the 
friction  between  the  gate  and  guide  ring  such  as 
to  make  a  powerful  governor  necessary.  Even  then 
the  movement  is  not  positive  and  accurate,  bringing 
about  a  j)robable  hunting  effect  in  the  governor  ac- 
tion in  its  effort  to  make  the  gates  register  accurately. 
As  the  water  does  not  enter  the  guide  passages  ra- 
dially over  the  edges  of  the  gate  sectors  its  velocity 
component  in  the  direction  of  gate  movement  also 
makes  necessary  a  large  ]K)wer  capacity  in  the  gov- 
ernor. 


i-'is.  n 


I'luncis   Type   of  Turbine,   Radical   Iiiwanl 
Flow. 


The  reduced  area  of  the  water  passages  in  ap- 
jiroaching  the  guides  imposed  by  the  limitation  of 
wheel  diameter,  frequently  introduces  considerable 
loss.  The  discharge  chamber,  where  the  velocit\- 
should  be  low.  must  also  be  quite  large  anil  surrounci 
the  entire  wheel,  making  the  \acuuiu  more  difficult  to 
maintain,  and  com])elling  that  most  oi  the  working 
]iarts  l)e  inside. 

It  is  due  mostly  to  these  structural  limitations 
that  the  (iir.-ird  wheel  has  found  so  little  favorable 
application.  Likewise  the  readiness  with  which  they 
may  be  and  ha\e  been  overcome  in  the  modern  design 
of  the  Francis  turbine  has  secured  so  favorable  a  re- 
ception for  the  latter. 

The  Francis  Turbine. 
In  the  radial  inward  flow  type,  which  is  now 
being  so  extensively  used  under  the  name  of  the 
Francis  turbine  the  water  enters  from  the  outside, 
passing  radially  through  the  buckets  and  turning 
axially  in  its  passage  while  still  in  the  runner,  or 
immediatelv   on    its   discharge   therefrom   as   shown   in 


l"ig.  14.  The  inward  tlow  feature  of  this  turbine  was 
]patented  by  Samuel  D.  Howd  in  1836.  Rut  as  the 
water  cannot  be  discharged  tangentially  because  of 
interference  with  other  approaching  buckets  and  on  ac- 
count of  the  considerable  velocity  retained  in  the  water 
discharged  from  the  inside  edge  of  the  buckets,  this 
form  has  not  been  extensively  used  alone  but  has 
been  combined  with  the  axial  flow  feature  to  make 
the  modern  I-'rancis  runner.  It  will  be  noted  that  the 
direction  of  water  flow  in  the  Girard  wheel  mentioned 
above  is  just  the  reverse  of  that  in  this  wheel.  . 

The  earlier  forms  of  turbine  wheels  were  gener- 
ally mounted  on  vertical  shafts  and  the  wheels  set  in 
the  bottom  of  j)enstocks  of  wood  and  in  some  of  the 
later  and  larger  installations  of  concrete.  This  form 
of    construction    retpiired    much    less    machine    work. 


Fig.    IS. 

which  was  indeed  usually  limited  to  that  found  in 
an  ordinary  foundry,  and  the  balance  of  the  work 
was  done  at  the  site  where  the  power  was  to  be  de- 
velo])ed.     See  Fig.  1.^. 

Onlv  in  recent  vears  in  this  country  has  the  entire 
turbine  unit,  consisting  of  the  runner,  the  casing,  shaft 
and  bearings,  gate  rigging  and  governor  apparatus  all 
I)een  designed  and  built  in  a  scientific  manner  liy 
one  engineering  organization  and  high  class  machine 
works  and  there  has  been  a  strong  tendency  toward 
horizontal  shafts  and  the  elimination  of  gears  or  other 
forms  of  transmission. 

This  course  has  concentrated  experience  and  ex- 
periment in  channels  where  it  has  been  most  readily 
available  for  application  to  further  building  and  per- 
fecting of  turbines  and  has  resulted  in  establishing 
turbine  practice  in  America  on  a  scientific  basis. 

Prime  Mover  Efficiencies. 

P.ased  on  the  potential  energy  in  nature's  supply, 
the  modern  high  pressure  Francis  turbine  and  best 
forms  of  tangential  wheel  installations  afTord  a  higher 
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percentage  of  energy  Iransformctl  from  the  primary 
source  into  useful  work  Ihan  any  other  reco.gnized 
commercial   jirinie   mover. 


EFFICIENCY     PER  CENT 
60        70        eo         90        100 


Primitiw  vertical  flutter  whccf 


Rouet  fo/anee 


Ftrstc/aas  wooden overzhot vifhcej 


Ponce/et  undershot  ryheef 


Breast  wheel 


Wooden  undershot  tvheej 


Scroll cerytral  discharge  and 

tub  turbines 


stock  sizes 


High-class  Fourneyron  turbine 


Early  American  type  turbine. 
stock  patterns 


Better  class  American  type  turbine 


Pelton  type  impulse  nh^l 


WATER    WHEELS 


EFFICIENCY  PER  CENT 
20        30        40        50         60        70        SO         90         100 


Simple  hieh-speed  noncondensJna 
engine 


Simple  lo*r-speed  noncondensing 


Compound  hinh^pe^d  nnnenndemtn^ 


Triple  expansion  high-speed 
noncondensing 


Simple  highspeed  condensing 


Simple  low~speed  condensing 


Compound  high-speed  condensing 


Compound  ti3rv-speed  condensing 


Triple  expansion  high-speed 
condensing 


Triple  expansion  Ion-speed 
condensing 


Probable  maximum  steam  engines, 
9blbs-  evaporation 


^s  engine  {illuminating  gas) 


ENGINES 


FiS. 


Hi.      ("oiiipaiison     of     Efficiencies     of     Various 
Typfs  of  Prime  Movers. 


A  comparison  of  the  efficiencies  obtained  with 
various  types  of  water  wheels  and  steam  engines  as 
reported  by  Robt.  !•".  Morton  of  the  L'.  S.  Geological 
Survey  in  1906  may  ])rove  of  interest  as  shown  in  l-"i,g. 
16.  But  this  would  be  somewhat  misleading  in  the 
case  of  an  hvdroelectric  plant  unless  the  effect  of  the 


Per  cent. 

Knergy   iinKs   in   oil   or  coal 100 

lOnergry   delivered   at  engine   throttle 40   to  50 

lOnerKy   rejected   to  condenser   less  energy   recovered..    :iO  to  35 
Mechanical    energy    delivered    on    engine    sliaft 10   to    15 

This  may  be  readily  seen  by  the  fact  that  it  is  a 
very  high  grade  steam  ])lant  that  will  deliver  250 
kw.  hours  from  a  barrel  of  oil  which  contains  336 
l^ounds  of  oil  and  18,500  li.t.u.  per  ])ound.  An  aver- 
age barrel  of  good  oil  therefore  contains  6,216,000 
li.t.u.  an.d  as  3412  B.t.u.  corres])ond  with  a  kw.  hour 
we  have  1820  kw.  hours  theoretically  in  one  barrel  of 
fuel  oil,  which,  divided  by  the  250,  obtained  gives  13.7 
])er  cent  efficiency  for  the  combined  steam  and  elec- 
tric generator.  .MIowing  ''5  i)er  cent  as  the  efficiency 
of  the  electrical  apparatus  we  have  14.4  i)er  cent  as 
the  gross  efficiency  of  the  steam  plant. 

In  considering  these  figures,  however,  it  must  be 
liorne  in  mind  that  the  mechanical  efficiency  of  the 
steam  engine  as  a  machine  is  hi.gh  and  that  the  prin- 
cipal losses  arc  inherently  thermal  and  in  no  way 
attributable  to  the  mechanical  design  of  the  engine 
or  steam  turbine  itself,  however  directly  associated 
they  may  l>c  with  it. 

The  possibilities  of  some  other  forms  of  heat  en- 
gines, while  having  some  points  to  recommend  them 
and  having  from  time  to  time  gained  the  enthusiastic 
support  of  engineers,  have  never  been  able  to  materi- 
ally encroach  on  the  steam  engine  field. 

The  following  figures  from  the  census  of  1905 
and  I'X)/  ma\'  be  of  interest: 

Tuble     I. 

ItlO.^  ISIOO  IS'IO  ISSO  1S70 

Owned  and   rented   power.      Owne(i_power  only. 
.in.82S.lll    .S, 140,533    4.662,029   2.185.45S    1.215.711 


Steam    power.  . 

Increase     

W'ater   power    . 

Increase    

Electric    power 
Increa.sc    


33%            74.6c/  113.3%        79.8%, 

1.647.969  1.454.229  1.263,343    1,225.379    1.130.4.T1 

13.3%           15.1%  3.1%  S.4c/„ 

1.592.483       493,223  15.569 

222':/  3.068% 


These  statistics  are  rc]3orted 
r.ureau  in  I'.ulletin  .\o.  88.  1<X)7. 
jiiirt    on   central    stations.      "The   statistics   in   Table 


by  the  r.  S.  ("eusus 
and  in  a  special  re- 


Fig,     17. 

elation  load  factor  and  the  transfunnatinn  and  trans- 
mission losses  taken  into  account.  The  losses  at  frac- 
tional loads  in  the  water  wheel  and  associated  appa- 
ratus would  ha\e  a  material  inHuence  on  the  values 
given  in  this  table  and  an  ap])roxiniation  of  what  may 
he  expected  is  given  in  Fi.g.  17.  The  losses  in  a  modern 
well  equipped  steam  jjlant  will  occur  a1)out  as  follows: 


Millions   of    Horsepower   Installed 
Central     Stations     in     Steam     .in 
Plants— 1907. 


T"nited 
Water 


States. 
Power 
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table:  III. 


Thousands  of  Horsepower  in  Steam  and  Water 
Power  Central  Stations  Arranged  by  States  In 
the   Order   of  Their  Relative   Importance. 

can  hardly  be  consiclcrcd  as  accurate,  as  water  power 
transmitted  and  utilized  electrically  is  reported  else- 
where as  electric  power  b^-  manufacturing  establish- 
ments." 

"Steam  has  contributed  more  than  any  other  kind 
of  power  to  the  great  increase,  1,247,509  horsepower, 
in  the  ])rimary  power  of  central  stations,  and  the  steam 
turbine,  which  was  first  reported  separately  in  this 
industry  at  the  census  of  1907,  has  become  a  very  im- 
portant factor  in  the  electrical  generating  equipment. 
\\'ator  is  used  as  the  primary  power  in  a  constantly 
increasing  number  of  stations,  and  the  power  of  the 
wheels  increased  by  910,615  horsepower  during  the 
five  years  ending  with  1907.  Although  the  greatest 
absolute  increase  was  shown  for  steam  power,  in  per- 
centage of  increase,  it  was  surpassed  by  both  gas  and 
water  power.  The  percentages  are :  Steam  power 
90.4  per  cent ;  water  power,  207.7  per  cent :  and  gas 
power  358.3  per  cent." 

The  figures  are  here  quoted  as  indicating  rather 
the  rate  of  growth  in  power  and  the  strong  tendency 
to  electrical  power  use,  in  the  original  development 
of  which  water  power  comes  in  for  a  large  share. 
Electric  transmission  did  not  come  into  existence  until 
about  1895  and  for  twenty  years  before,  the  growth 
of  cities  following  the  line  of  least  resistance  in  trans- 


portation facilities  rather  discouraged  the  devel- 
opment of  the  isolated  water  power  in  favor  of  the 
steam  engine. 

Analagous  to  the  losses  associated  with  the  steam 
engine  we  have  the  head  losses  applicable  in  water 
wheel  practice  and  we  might  with  equal  justice  charge 
up  the  reservoir,  canal  or  flume  losses  of  leakage,  seep- 
age and  evaporation  after  the  water  is  taken  from  its 
natural  channel.  These  being  almost  constant,  how- 
ever, are  not  usually  considered  in  this  way  but  ap- 
pear as  increased  cost  of  development  of  the  power 
per  unit  delivered  at  the  power  house.  Tlie  losses 
in  the  conduits  and  in  fact  up  to  the  water  wheels, 
while  nearly  constant  under  any  fixed  load  for  a  par- 
ticular plant,  vary  greatly  between  diflferent  plants, 
although  they  usually  represent  only  a  small  per- 
centage of  the  total  power  involved.  Fig.  17  is  given 
for  the  purpose  of  making  this  clearer  and  must  not 
be  considered  other  than  as  a  general  approximation. 

It  is  obvious  that  if  we  are  dealing  with  a  low 
head  development  and  must  have  a  long  flume  for 
the  water  supplj',  say  10  miles,  and  have  a  drop  of 
125  ft.  surveyed  and  a  slope  in  the  flume  of  1  in  2500 
this  corresponds  with  a  constant  loss  of  21  per  cent 
due  to  the  slope  only  and  results  in  amortization 
charges  that  must  be  carried  by  the  104  ft.  remaining. 
Losses  also  at  the  pipe  inlet  and  due  to  pipe  friction 
will  probably  further  reduce  this  to  100  ft.  effective 
at  the  water  wheels. 

The  high  efficiencies  of  turbine  water  wheels,  while 
for  many  years  obtainable  under  laboratory  condi- 
tions as  in  the  Holyoke  testing  flume  and  on  small 
size  sample  runners,  were  often  not  found  to  exist 
Vv'hen  the  runner  was  assembled  in  its  casing  and 
put  into  commercial  operation,  and  especially  was 
the  efficiency  found  to  be  low  when  operated  at  par- 
tial gate.  Improvements  in  the  approach  passages  to 
the  runner  and  discharge  passages  and  draft  tubes 
have  been  of  greater  importance  in  recent  years  than 
in  the  runner  itself.  And  it  will  be  seen  later  that  the 
same  also  applies  in  tangential  wheel  practice. 

Influences  Affecting  Turbine  Design. 

The  use  of  the  spiral  casing,  the  forn.  of  the  wicket 
gates,  and  the  changing  of  the  water  direction  on  a 
minimum  degree  of  curvature  and  at  gradually  increas- 
ing velocities  until  it  enters  the  runner  and  gradually 
reducing  velocities  during  its  descent  through  the 
draft-tube  mark  the  principal  steps  in  the  general 
design ;  and  combined  with  a  careful  study  of  the 
mechanical  elements  involved  have  put  the  Francis 
turbine  on  its  present  high  plane  of  excellence. 

The  advent  of  electrical  measurements  has  greatly 
facilitated  this  by  enabling  the  turbines  to  be  tested 
in  ])lace  and  up  to  full  gate  capacity,  thus  enabling 
the  purchaser  to  definitely  determine  just  what  he  was 
getting  and  the  manufacturer  to  "sift  the  chaff  from 
the  wheat"  and  further  improve  each  consecutive  piece 
(if  apparatus. 

The  interests  of  electric  transmission  companies, 
v'hose  primary  object  was  of  course  the  marketing  of 
electric  energy  largely  in  competition  with  existing 
steam  or  other  hydraulic  plants.  eafl\'  came  to  demand 
a   high   efficiency   from    the   apparatus,  as   this   meant 
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additional  power;  the  gross  plant  efficiency  being  in 
fact  the  proportional  measure  of  the  amount  of  power 
the  company  could  market  from  a  given  investment. 
Also  most  important  was  it  that  customers  be  sat- 
isfied with  the  electric  power  service  supplied  them 
by  the  transmission  company.  The  user  would  not  be 
responsible  for  interruption  in  the  service,  however 
caused,  and  such  interruptions  became  a  direct  charge 
in  dollars  against  the  power  company.  If  therefore 
an  additional  expenditure  by  the  power  company  would 
secure  more  kilowatts  to  sell  from  a  given  invest- 
ment or  reduce  the  investment  in  development  for  a 
given  electric  power  output,  or  would  secure  apparatus 


Fig. 


IS.     Plant     of     Niagara     Falls     Hydraulic     & 
Manufacturing    Company. 


susceptible  of  more  reliable  operation,  then  such 
extra  expense  was  a  logical  investment  in  the  pur- 
chase of  their  apparatus.  The  path  was  sometimes 
blocked  by  water  wheel  builders  not  having  an  engi- 
neering organization  or  shop  equipment  adequate 
to  meet  the  demands,  and  high  class  builders  were 
frequently  confronted  with  competition  with  inferior 
products,  and  often  too  the  purchasers  were  lack- 
ing in  the  proper  knowledge  or  discernment  to  appre- 
ciate the  value  of  the  superior  product  involving 
higher  first  cost.  But  the  general  trend  during  the 
last  twenty  or  thirty  years  has  been  rapid  along  the 
lines  of  improvement. 

A  good  example  of  the  replacement  of  older  tur- 
bines by  higher  class  modern  apparatus  and  electric 
transmission  is  that  which  has  taken  place  in  some  of 
the  plants  at  Niagara  Falls.  In  the  lower  foreground 
of  Fig.  18  is  shown  the  plant  of  the  Niagara  Falls 
Hydraulic  &  ^Manufacturing  Company,  where  an  out- 
put of  35,000  h.p.  was  obtained  from  the  canal  that 
originally  (with  earlier  turbines)  supplied  but  10,- 
000  h.p.  The  canal  was  increased  50  per  cent  in  depth, 
but  by  utilizing  the  entire  head,  210  ft.  in  this  case, 
more  than  double  the  output  was  easily  obtained. 
This  is  a  case  of  intelligent  engineering  application. 
It  is  probable  that  not  more  than  a  few  per  cent  effi- 
ciency difference,  if  any,  would  have  been  shown  in 
any  Holyoke  test  of  the  runners  of  tliC  new  stations 


over  the  older  ones,  and  yet  the  conservation  of  the 
investment  in  canal,  pipes  and  building  per  unit  of 
power,  thus  made  available,  is  at  once  apparent. 

It  is  then,  not  only  to  the  lines  of  the  turbine 
runner  or  the  shape  of  the  tangential  wheel  bucket 
that  we  must  give  careful  study  but  in  the  associated 
parts  and  general  adaptation  to  existing  conditions  of 
the  entire  apparatus  if  we  would  crown  our  power 
development  with  success. 

Choice  of  Turbine. 

One  of  the  most  frequent  questions  asked  is, 
"What  is  the  best  type  of  turbine  for  me  to  use?" 
and  a  little  thought  will  at  once  indicate  the  neces- 
sity for  a  full  understanding  of  the  requirements  and  ■ 
local  conditions  before  this  question  can  be  intelli- 
gently answered.  The  quantity  of  power  to  supply  to 
the  proposed  market  with  a  careful  study  of  the  daily 
and  yearly  load  curve ;  the  probable  future  needs ;  is 
the  water  supply  sufficient  to  meet  this  with  or  with- 
out storage  throughout  the  year;  under  what  head 
can  the  water  be  utilized  with  the  most  economical 
headworks,  canal,  piping  and  power  house,  and  will 
we  be  able  to  utilize  a  draft  tube  within  safe  draft 
limits  and  still  keep  the  power  house  well  above  high 
water?  Only  a  careful  engineering  study  of  these  pre- 
liminary points  will  enable  the  engineer  to  advise  in- 
telligently. 

This  reduces  the  problem  to  the  point  of  deter- 
mining the  power,  capacity,  speed  and  number  of 
units,  and  the  type  to  be  adopted. 

During  the  past  few  years  it  has  become  good 
practice  to  build  Francis  turbines  for  higher  heads 
and  the  limit  does  not  seem  to  have  beer;_ap])roached 
as  yet.  Where  ten  years  ago  large  units  were  seldom 
built  for  200  ft.  head,  we  find  today  500  ft.  is  even 
more  common.  This  has  been  brought  about  by  a 
gradual  increase  and  careful  study  of  the  results  at 
each   consecutive   step. 

The  capacity  of  a  single  unit  ten  or  twelve  years 
ago  was  500  to  1000  h.p.  whereas  today  it  is  10,000 
kw.  with  a  strong  tendency  to  still  further  increase  the 
size. 

A  third  variable  that  the  water  wheel  designer  has 
had  to  contend  with  has  been  the  constantly  increas- 
ing speeds  of  electric  machinery. 

The  development  of  the  steam  turbine  has  placed 
upon  the  market  a  large  number  of  high  speed  stand- 
and  design  generators  whose  first  cost  was  much  less 
per  unit  of  power  on  account  of  these  high  speeds 
and  reduced  weight  of  material. 

The  purchaser  of  hydraulic  apparatus  is  there- 
fore interested  in  obtaining  the  highest  head,  the  larg- 
est capacity  (and  therefore  the  fewest  units  in  the 
pow-er  house)  and  the  highest  speed  units  consistent 
with  good  practice  and  the  economical  use  of  the 
units  with  reference  to  the  daily  load  curve. 

It  is  safe  to  say  that  among  manufacturers  there 
are  some  who  will  recommend  higher  speeds  or  heads 
and  offer  higher  guarantees  in  their  anxiety  to  sell 
apparatus  than  would  other  conservative  builders,  and 
such  recommendations  must  not  be  confused  with  any 
ability  on  their  part  to  build  better  apparatus  or  that 
they  are  better  able  to  meet  such  promises  or  secure 
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better  operating  results.  It  is  not  the  automobile  that 
would  be  guaranteed  for  the  highest  racing  speed 
that  necessarily  would  meet  such  speed  under  com- 
mercial conditions  or  which  was  cheapest  in  first  pur- 
chase price  that  would  be  the  best  investment  for 
the  purchaser,  nor  would  one  that  burned  the  mini- 
mum gasoline  under  test — but  one  that  meets  the 
commercial  speed  and  has  the  least  gasoline  consump- 
tion over  several  thousand  miles,  the  least  tire  wear 
and  above  all  the  minimum  total  maintenance  and  de- 
preciation. 


'iu.»*is^i  ijiu.— I II 


Fig.    19.     The    First    Installation    of    the    Cataract 
Construction   Co.   at   Niagara   Falls,    1892-3. 

Thus  it  is  with  turbines.  The  greatest  number 
of  kilowatt  hours  from  the  water  available  with  the 
least  fixed  charges  and  maintenance,  and  the  best 
regulation  is  what  the  purchaser  wants,  and  also  rigid- 
ity of  the  apparatus  and  the  proper  distribution  of 
material  (the  heaviest  equipment  is  not  by  any 
means  necessarily  the  safest  or  best)  is  essential  to 
service  quality  as  well  as  efficiency  and  output. 

The  cost  of  the  water  wheel  apparatus  is  as  men- 
tioned before,  but  a  very  small  fraction  of  the  total 
investment  in  the  plant,  and  the  entire  investment  is 
for  its  success  so  absolutely  dependent  on  the  success 
of  the  water  wheel  apparatus  that  for  a  few  per  cent 
of  the  total  investment  the  very  best  construction  in- 
stead of  an  inferior  one  can  be  purchased,  thus  ob- 
taining the  best  permanent  insurance  for  a  small  first 


cost  only ;  such  purchase  is  certainly  the  wise  one  to 
make. 

As  to  the  type  of  turbine  unit  as  regards  the  ar- 
rangement of  the  several  parts,  casing,  runner,  shaft, 
bearings,  draft  tube  there  are  of  course  limitations  in 
each  instance,  but  generally  speaking  there  are  several 
ditterent  ways  in  which  each  form  of  mounting  can 
be  put  together. 

Today,  Francis  turbine  practice  is  tending  rapidly 
toward  the  elimination  of  the  flume  and  cylindrical  cas- 
ing mounted  wheels  and  toward  the  almost  universal 
use  of  spiral  casings.  Also  the  tendency  toward  the 
entire  elimination  of  working  parts  from  within  the 
water  chamber,  that  is  all  the  gate  operating  mechan- 
ism and  bearings  must  be  exposed  for  lubrication, 
care  and  inspection,  and  needless  to  say  the  usual 
cfTort  is  to  direct  connect  the  driving  and  driven  ma- 
chinery. A  discussion  of  the  details  of  construction 
of  the  several  types,  their  limitations  and  advantages, 
will  be  given  in  a  later  article. 

r>et\veen  the  building  of  the  Cataract  Construc- 
tion Company's  plant  in  1893  and  the  present  day, 
the  progress  has  been  most  rapid  and  it  has  been  char- 
acterized by  the  replacing  to  a  very  large  degree  of 
other  forms  of  turbine  by  the  improved  forms  of  the 
I'rancis.  For  example  in  the  first  installation  by  the 
Cataract  Construction  Company  at  Niagara  for  the 
electrical  transmission  of  a  considerable  power,  the 
board  of  engineers  made  use  of  the  Fourneyron  type 
of  wheel  which  gave  a  very  high  efficiency,  but  the  loss 
of  draft,  the  deep  and  expensive  wheel  pit  and  the 
maintenance  of  the  long  wheel  shaft  (See  Fig.  19), 
together  with  other  considerations  has  led  later  com- 
panies to  adopt  a  different  design.  In  the  case  of  the 
Ontario  Power  Company  this  is  evident  in  setting  the 
power  house  near  the  river  below  the  falls.  Aside  from 
the  damage  possible  from  high  water  in  the  Niagara 
River  (and  which  occurred  once  since  the  plant  was 
installed)  this  gives  a  more  convenient  and  efficient 
arrangement  of  apparatus. 

Although  it  is  very  difficult  to  foresee  all  the  acci- 
dents that  may  occur,  it  is  of  course  one  of  the  func- 
tions of  the  hydraulic  engineer  to  anticipate  and  guard 
against  them  as  far  as  possible. 


BRITISH    COLUMBIA    TELEPHONE    RATES. 

There  has  been  much  discussion  in  X^ictoria  in  re- 
gard to  the  proposed  increase  of  telephone  charges  by 
the  P.ritish  Columbia  Telephone  Company. 

The  new  rates  for  V'ictoria  and  Vancouver  to  go 
in  effect  April  1,  1912,  are  as  follows:  For  unlim- 
ited telephone  service  to  business  houses  a  monthly 
rate  of  $5  net  will  be  charged,  an  increase  of  $1  per 
month  ;  for  the  man  of  small  business  who  has  few 
calls  a  rate  of  $3  for  the  first  100  outgoing  calls  will  be 
iiiade,  and  for  each  additional  call  a  charge  of  2  cents. 
The  residence  rates  are  $3  for  iiidi\-idual  and  $2  for 
two-party  lines,  the  same  as  before. 

The  long-distance  charges  are :  From  Victoria  to 
X'anaimo,  for  first  two  minutes,  50  cents ;  each  addi- 
tional minute,  20  cents  each.  From  Victoria  to  Cum- 
berland, 90  cents  for  two  minutes,  and  40  cents  each 
additional  minute.  From  Victoria  to  Vancouver,  60 
cents  per  minute. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

EARLY   DEVELOPMENT  OF  THE  DOCTRINE 
OF  APPROPRIATION. 


BY  A.   E.  CHANDL.ER.' 


The  doctrine  of  appropriation  is  one  recognized  in 
the  law  o£  waters  as  governing  a  class  of  rights  mark- 
edly distinct  from  the  riparian  rights  of  the  common 
law.  It  grew  out  of  the  occupancy  of  the  public  do- 
main during  the  mining  period  and  is  not  accepted 
outside  of  the  western  mining  and  irrigation  States. 
Although  of  so  recent  origin  as  far  as  our  own  people 
are  concerned,  the  following  quotation  from  Clough 
V.  \\'ing  (2  Ariz.  371)  shows  its  long  standing  in 
America : 

And  the  right  to  appropriate  and  use  water  for  irrigation 
has  been  recognized  longer  than  history,  and  since  earlier 
times  than  tradition.  Evidences  of  it  are  to  be  found  all  over 
Arizona  and  New  Mexico  in  the  ancient  canals  of  a  prehistoric 
people,  who  once  composed  a  dense  and  highly  civilized  popula- 
tion. These  canals  are  now  plainly  marked,  and  some  modern 
canals  follow  the  track  and  use  the  work  of  this  forgotten 
people.  The  native  tribes,  the  Pimas  and  Papogos  and  other 
pueblo  Indians,  now,  as  they  for  generations  have  done,  appro- 
priate and  use  the  waters  of  these  streams  in  husbandry,  and 
sacredly  recognize  the  rights  acquired  by  long  use,  and  no  right 
of  a  riparian  owner  is  thought  of.  The  only  right  in  water  is 
found  in  the  right  to  conduct  the  same  through  their  canals 
to  their  fields,  there  to  use  the  same  in  irrigation.  The  same 
was  found  to  prevail  in  Mexico  among  the  Aztecs,  the  Toltecs, 
the  Vaquis,  and  other  tribes  at  the  time  of  the  conquest,  and 
remained  undisturbed  in  the  jurisprudence  of  that  countn- 
until  now.     Clough  v.  Wing,  17  Pac.  453. 

As  was  to  be  expected  from  the  great  rush  to  the 
gold  fields  following  the  discovery  in  January,  1848. 
legal  controversies  early  arose  not  only  in  regard  to 
the  mining  claims  but  also  in  regard  to  the  ditches 
and  water  rights  used  in  connection  therewith.  One 
of  the  very  early  cases  often  quoted  is  Irwin  v.  Phil- 
lips (5  Gal.  140)  decided  in  1855  and  the  following 
extract  from  the  opinion  clearly  shows  the  necessity 
for  the  doctrine  of  prior  appropriation : 

Courts  are  bound  to  take  notice  of  the  political  and  social 
condition  of  the  country  which  they  judicially  rule.    In  this  State 
the  larger  part  of  the  territory  consists  of  mineral  lands,  nearly 
the  whole  of  which  are  the  property  of  the  public.     Xo  right  of 
intent  of   disposition   of  these   lands  has  been   shown   either   by 
the  United  States  or  the  State  governments,  and  with  the  ex- 
ception of  certain   State  regulations,  very  limited  in  their   char- 
acter, a  system  has  been  permitted  to  grow  up  by  the  voluntary 
occupation  of  the  mineral  region  has  been  tacitly  assented  to  by  the 
one  government,  and  heartily  encouraged  by  the  expressed  legis- 
lative  policy  of  the  other.     If  there   are.   as  must   be  admitted, 
many  things   connected  with   this   system,   which   are   crude   and 
undigested,    and    subject    to    fluctuation    and    dispute,    there    are 
still    some   which   a   universal    sense   of   necessity   and   propriety 
h.-ive  so  firmly  fixed  as  that  they  have  come  to  he  looked  upon 
as   having   the   force  and  effect   of   res  judicata,     .\mong   these 
the  most  important  are  the  rights  of  miners  to  be  protected  in 
the  possession  of  cheir  selected  localities,  and  the  rights  of  those 
who,  by  prior  appropriation,  have  taken  the   waters   from  their 
natural  beds,  and  by  costly  artificial  works  have  conducted  them 
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for  miles  over  mountains  and  ravines,  to  supply  the  necessi- 
ties of  gold  diggers,  and  without  which  the  most  important 
interests  of  the  mineral  region  would  remain  without  develop- 
ment. So  fully  recognized  have  become  those  rights,  that, 
without  any  specific  legislation  conferring  or  confirming  them, 
they  are  alluded  to  and  spoken  of  in  various  acts  of  the  legis- 
lature in  the  same  manner  as  if  they  were  rights  which  had 
been  vested  by  the  most  distinct  expression  of  the  will  of  the 
la*makers  *  *  *  This  simply  goes  to  prove  what  is  the 
purpose  of  the  argument,  that  however  much  the  policy  of  the 
State,  as  indicated  by  her  legislation,  has  conferred  the  privi-- 
lege  to  work  the  mines,  it  has  equally  conferred  the  right  to 
divert  the  streams  from  their  natural  channels,  and  as  these 
two  rights  stand  upon  an  equal  footing,  when  they  conflict, 
they  must  be  decided  by  the  fact  of  priority,  upon  the  maxim 
of  equity,  "Qui  prior  est  in  tempore,  potior  est  in  jure." 

Elsewhere   in   the  above   mentioned  opinion  it  is 
stated : 

It  must  be  premised  that  it  is  admitted  on  all  sides  that  the 
mining  claims  in  controversy,  and  the  lands  through  which  the 
stream  runs  and  through  which  the  canal  passes,  are  a  part  of 
the  public  domain,  to  which  there  is  no  claim  of  private  pro- 
prietorship. 

The  miners  and  others  were  but  trespassers  on  the 
public  domain  as  Congress  had  passed  no  legislation 
recognizing  their  claims.  It  is  not  surprising  that 
a  movement  gained  weight  in  the  Eastern  States  to 
have  the  government  assert  its  ownership  to  the  mines 
and  ditches  and  other  developed  works  on"^he  public 
lands.  As  far  as  the  West  is  concerned,  therefore,  the 
then  critical  situation  was  happily  relieved  by  the 
passage  of  the  famous  Act  of  1866  which  is  now  Sec- 
tion 2339  of  the  Revised  Statutes  of  the  United  States 
and  reads  as  follows : 

Whenever,  by  priority  of  possession,  rights  to  the  use  of 
water  for  mining,  agricultural,  manufacturing,  or  other  pur- 
poses, have  vested  and  accrued,  and  the  same  are  recognized 
and  acknowledged  by  the  local  customs,  laws  and  decisions 
of  courts,  the  possessors  and  owners  of  such  vested  rights  shall 
be  maintained  and  protected  in  the  same;  and  the  right  of  way 
for  the  construction  of  ditches  and  canals  for  the  purposes  herein 
specified  is  acknowledged  and  confirmed;  but  whenever  any 
person,  in  the  construction  of  any  ditch  or  canal,  injures  or 
d;Lmages  the  possession  of  any  settler  on  the  public  domain, 
the  party  committing  such  injury  or  damage  shall  be  liable 
to  the  party  injured  for  such  injury  or  damage. 

In  1870  the  section  which  is  now  Section  2340  of 
the  Revised  Statutes  and  which  is  generally  construed 
with  Section  2339.  was  passed.     It  is  as  follows: 

All  patents  granted,  or  pre-emption  or  homesteads  allowed, 
shall  be  subject  to  any  vested  and  accrued  water-rights,  or  rights 
to  ditches  and  reservoirs  used  in  connection  with  such  water- 
rights  as  may  have  been  acquired  under  or  recognized  by  the 
preceding  section. 

It  is  to  be  noted  that  by  the  two  sections  above 
quoted  not  only  were  the  water  rights  which  had 
vested  and  accrued  recognized,  but  also  the  rights  of 
way  for  ditches  and  reservoirs  in  connection  there- 
with. 
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The  first  noteworthy  judicial  construction  of  the 
Act  of  1866  was  by  the  Supreme  Court  of  Nevada  in 
the  case  of  Vansickle  v.  Haines  (7  Nev.  249)  decided 
in  January,  1872.  Both  parties  were  the  owners  in 
fee  of  their  respective  lands.  Haines'  patent  was  dated 
December  28,  1864,  and  long  prior  thereto  Vansickle 
had  diverted  part  of  the  waters  of  Daggett  Creek, 
which  diversion  was  interfered  with  by  Haines  in 
December,  1867,  under  the  claim  of  riparian  owner- 
ship. The  lower  court  rendered  judgment  in  favor 
of  Vansickle  on  the  grounds  of  prior  appropriation, 
but  the  Supreme  Court  held  that  such  rights  of  ap- 
propriation were  inferior  to  the  riparian  rights  of 
Haines  and  reversed  the  decision.  In  reference  to  the 
Act  of  1866,  the  Supreme  Court  said  : 

The  Act  of  Congress  of  July,  1866,  if  it  shows  anything, 
shows  that  no  diversion  had  previously  l)cen  authorized,  for 
if  it  had  whence  the  necessity  of  passing  the  Act,  which  appears 
simply  to  have  been  adopted  to  protect  those  who  at  that  time 
were  diverting  water  from  its  natural  channel? 

Doubtless,  all  patents  issued,  or  titles  acquired  f  roin  the  United 
States,  since  July,  1S66,  arc  obtained  subject  to  the  rights  exist- 
ing at  that  time,  but  this  is  a  different  case,  for  if  the  appellant 
has  any  right  to  the  water,  he  acquired  it  by  the  patent  issued 
to  him  two  years  before  that  time,  and  with  which,  therefore, 
Congress   could   not    interfere. 

On  May  28,  1872,  the  Federal  Circuit  Court  for 
Nevada  decided  the  case  of  Union  Mill  &  Mining  Co.  v. 
Ferris  (2  Saw.  176).  The  mill  company,  as  a  rij^arian 
owner,  brought  the  action  to  enjoin  Ferris  and  other 
farmers  in  the  Upper  Carson  Valley  from  diverting 
the  waters  of  Carson  River.  Regarding  the  Act  of 
1866  the  court  said : 

For  seventeen  years  prior  to  1866,  the  mineral  land  of  Cali- 
fornia and  Nevada  had  been  occupied  by  the  citizens  of  the 
United  States,  without  objection  on  the  part  of  the  government. 
Canals  and  ditches  were  dug  at  this  time,  often  at  great  ex- 
pense, over  the  public  lands,  and  the  water  of  the  streams 
diverted  by  these  means  for  mining  and  other  purposes.  Local 
customs  grew  up  in  the  mining  districts,  by  common  consent, 
and  by  rules  adopted  at  miners'  meetings  for  governing  the 
location,  recording  and  working  of  mining  claims  in  the  par- 
ticular mining  district.  Possessory  rights  to  public  lands,  mining 
claims  and  water  were  regulated  by  State  statutes,  and  enforced 
by  t',..  State  courts.       *      *      * 

But  the  Act  is  prospective  in  its  operation,  and  cannot  be 
cr/istrued  so  as  to  divert  a  part  of  an  estate  granted  before 
its  passage.  If  it  be  admitted  that  Congress  has  the  power 
to  divest  a  vested  right  by  giving  a  statute  a  retrospective  oper- 
ation, that  interpretation  will  never  be  adopted  without  absolute 
necessity. 

To  appreciate  the  seriousness  of  the  two  Nevada 
decisions  above  mentioned,  it  must  be  remembered 
that  the  construction  therein  given,  one  who  received 
patent  prior  to  July,  1866,  for  riparian  land  could  en- 
join diversions  above  him  to  non-riparian  lands  no 
matter  how  long  such  diversions  had  existed:  and  also 
that  any  one  who  secured  patent  prior  to  July,  1866,  to 
land  crossed  by  a  ditch  became  the  owner  of  such 
ditch,  or  at  least  could  stop  its  operation. 

Fortunately  for  the  early  investors  the  Suprenif 
Court  of  the  Unnited  States  did  not  adopt  the  Nevada 
Court's  view,  as  is  clearly  shown  in  the  case  of  Broder 
V.  Natoma  \\'ater  &  Mining  Company  flOl  U.  S.  274. 
decided  October,  1879.  The  water  company  had  con- 
structed a  ditch  at  an   expense  of  about  $200,000  in 


1853  on  lands  then  public.  Part  of  the  land  crossed 
was  within  the  Central  Pacific  Railroad  grant  under 
the  Act  of  1864  and  Broder  became  the  owner  thereof 
and  brought  the  action  to  have  the  canal  declared  a 
nuisance  and  to  recover  $12,000  damages  on  account 
of  its  maintenance  on  the  land.  In  construing  the 
provisions  of  the  Act  of  1866  in  its  bearing  upon  the 
case,  the  Court  said : 

In  reference  to  his  lands  held  under  conveyance  from  the 
railroad  company,  it  might  be  a  question  of  some  difficulty 
whether  the  right  was  so  far  vested  in  that  company  before 
the  passage  of  this  Act  of  1866,  that  the  latter  would  be  in- 
effectual as  regards  these  lands.  But  we  not  think  that  the 
defendant  is  under  the  necessity  of  relying  on  that  statute. 

It  is  the  established  doctrine  of  this  court  that  rights  of  miners, 
who  liad  taken  possession  of  mines  and  worked  and  developed  them, 
and  the  rights  of  persons  who  had  constructed  canals  and  ditches 
to  be  used  in  making  operations  and  for  purposes  of  agricul- 
tural irrigation,  in  the  region  where  such  artificial  use  of  the 
water  was  an  absolute  necessity,  are  rights  which  the  govern- 
ment had,  by  its  conduct,  recognized  and  encouraged  and  was 
bound  to  protect,  before  the  passage  of  the  Act  of  1866.  We 
are  of  opinion  that  the  section  of  the  .■\ct  which  we  have  quoted 
was  rather  a  voluntary  recognition  of  a  pre-existing  right  of 
pcsscssion,  constituting  a  valid  claim  to  its  continued  use,  than 
the  establishment  of  a  new  one.  This  subject  has  so  recently 
received  our  attention,  and  the  grounds  on  which  this  con- 
struction rests  are  so  well  set  forth  in  the  following  cases, 
that   they   will   be   relied  on   without    further   argument. 

The  Broder  v.  Natoma  Water  Company  decision 
has  continued  to  be  the  accepted  construction  of  the 
Act  of  1866,  and  what  uncertainty  may  have  arisen 
from  the  Nevada  decisions  was  thus  removed. 

As  the  first  appropriations  on  the  public  domain 
were  by  the  miners,  it  became  the  custom  to  initiate 
water  rights  by  posting  notices  similar  to  those  used 
for  the  mineral  claims.  The  fact  that  the  notice  in  the 
case  of  the  water  claim  could  hardly  be  seen  ex- 
cept by  accident  and  was  therefore  not  like  the  mining 
notice  which  could  be  seen  by  all  prospectors  passing 
the  mineral  claim,  did  not  appeal  to  the  early  miners 
and  has  failed  to  impress  our  California  legislators 
early  or  late.  The  water  claims  posted  in  accordance 
with  custom  were  recorded  in  the  county  records 
long  prior  to  any 
such  recordation. 

Reference  has  been  made  to  Irwin  v.  Phillips  and 
the  rule  of  prior  appropriation.  In  the  following  year, 
1856,  the  case  of  Conger  v.  Weaver  (6  Cal.  548)  was 
decided  and  established,  as  between  claimants  on  gov- 
ernment land,  the  doctrine  of  relation  in  regard  to 
appropriations   in  the   following  words : 

But,  from  the  nature  of  these  works,  it  is  evident  that  it 
requires  time  to  complete  them,  and  from  their  extent,  in  some 
instances,  it  would  require  much  time ;  and  the  question  now 
arises,  at  what  point  of  time  does  the  right  commence,  so  as 
to  protect  the  undertaker  from  the  subsequent  settlements  or 
enterprises  of  other  persons.  If  it  does  not  commence  until 
the  canal  is  completed,  then  the  license  is  valueless,  for  after 
nearly  the  whole  work  has  been  done,  any  one.  actuated  by  malice 
or  self-interest,  may  prevent  its  accomplishment,  any  small 
.squatter  settlement  might  effectively  destroy  it. 

But  I  apprehend  that,  in  granting  the  license  which  we  have 
presumed  for  the  purpose  before  us,  the  State  did  not  intend 
that  it  should  be  turned  into  so  vain  a  thing,  but  designed  that 
it    sliould    be    effectual    for    the    object    in   view;    and   it   conse- 
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quently  follows  that  the  same  rule  must  be  applied  here  to  pro- 
tect this  right  as  in  any  other. 

So,  in  the  case  of  constructing  canals,  under  the  license 
from  the  State,  the  survey  of  the  ground,  planting  stakes  along 
the  line,  and  actually  commencing  and  diligently  pursuing  tlic 
work,  is  as  much  possession  as  the  nature  of  the  subject  will 
admit,  and  forms  a  series  of  acts  of  ownership  which  must  be 
conclusive   of  the   right. 

In  an  earlier  case,  Eddy  v.  Simpson  (3  Cal.  252) 
decided  in  1853,  it  was  said: 

It  is  laid  down  by  our  law  writers,  that  the  right  of  prop- 
erty in  water  is  usufructuary,  and  consists  not  so  much  of  the 
fluid  itself  as  the  advantage  of  its  use.  *  ♦  *  The  right  is 
not  in  the  corpus  of  the  water,  and  only  continues  with  its 
possession. 

The  general  principles  of  prior  appropriation  were 
thus  estal)lished  by  the  California  Supreme  Court  in 
the  fifties.  As  new  cases  arose  they  were  enlarged 
upon  and  strengthened,  so  that  when  the  legislature 
did  finally  act  upon  this  subject  in  1872  the  sections 
adopted  were  but  declaratory  of  the  existing  law. 
The  sections  then  enacted  are  1410  to  1422  of  the 
Civil  Code  and  still  remain,  with  slight  amendments, 
the  only  statutory  provisions  on  appropriation  of 
water,  with  the  exception  of  special  legislation  re- 
garding appropriations  for  power  purposes  adopted 
at  the  special  session  of  1911. 

Section  1415,  providing  for  notices  of  appropria- 
tion, and  Section  1416,  providing  for  prosecution  of 
the  work,  are  as   follows : 

Section  1415.  Notice  of  Appropriation.  A  person  desiring 
to  appropriate  water  must  post  a  notice,  in  writing,  in  a  con- 
spicuous place  at  the  point  of  intended  diversion,  stating  therein : 

1.  That  he  claims  the  water  there  flowing  to  the  extent  of 
(giving  the  number)  inches  measured  under  a  four-inch  pressure: 

2.  The  purposes  for  which  he  claims  it,  and  the  place  of 
intended  use ; 

3.  The  means  by  which  he  intends  to  divert  it,  and  the  size 
of  the  flume,  ditch,  pipe,  or  aqueduct  in  which  he  intends  to 
divert  it. 

A  copy  of  the  notice  must,  witliin  ten  days  after  it  is  posted, 
be  recorded  in  the  office  of  the  recorder  of  the  county  in  which 
it  is  posted. 

After  filing  such  copy  for  record,  the  place  of  intended  diver- 
sion or  the  place  of  intended  use  or  the  means  by  which  it  \i 
intended  to  divert  the  water,  may  be  changed  by  the  person 
posting  said  notice  or  his  assigns,  if  others  are  not  injured  by 
such  change.  This  provision  applies  to  notices  already  filed  a-; 
well   as  to  notices  hereafter  filed. 

Section  1416.  Within  sixty  d.ay?  after  tlie  notice  is  posted, 
the  claimant  must  commence  the  excavation  or  construction  of 
the  works  in  which  he  intends  to  divert  the  water,  or  the  survey, 
road  or  trail  building,  necessarily  incident  thereto,  and  must 
prosecute  the  work  diligently  and  uninterruptedly  to  comple- 
tion, unless  temporarily  interrupted  by  snows  or  rain;  pro- 
vided, that  if  the  erection  of  a  dam  has  been  recommended 
by  the  California  Debris  Commission  at  or  near  the  place  where 
it  is  intended  to  divert  the  water,  the  claimant  shall  have  si.xty 
days  after  the  completion  of  such  dam  in  which  to  commence 
the  excavation  or  construction  of  the  works  in  which  he  in- 
tends to  divert  the  water ;  provided,  that  whenever  any  city  and 
county,  *  *  *  (A  proviso  added  in  1911  to  relieve  cities 
and  towns  from  the  necessity  of  prosecuting  the  construction 
work  with  the  diligence  required  of  other  appropriators. ) 

Section  1418  provides  that  the  water  right  will 
relate  back  to  the  time  of  posting  notice  on  compli- 
ance with  above  rules. 


Section  1422  provides  that  when  the  "place  of  in- 
tended diversion  or  any  part  of  the  route"  is  within 
a  national  park,  forest  reserve  or  other  reservation, 
the  claimant  shall  have  sixty  days  from  the  date  of 
approval  of  his  application  to  occupy  such  national 
park,  etc.,  within  which  to  commence  work  as  pro- 
vided in  Section  1416. 

As  stated  above,  under  the  doctrine  of  relation 
laid  down  in  Conger  v.  Weaver,  the  right  to  appropri- 
ate water,  after  the  completion  of  the  diversion  works 
with  reasonable  diligence,  dated  back  to  the  first  steps 
taken  in  regard  thereto.  The  Statute,  in  Sec.  1418, 
fixes  this  first  step  as  the  posting  of  the  notice  (Sec. 
1415).  It  is  now  well  settled  (Wells  v.  Mantes,  99 
Cal.  583)  that  the  Statute  need  not  be  followed  in 
order  to  make  a  valid  appropriation  in  California  (ex- 
cept for  power  purposes  under  the  1911  Statute  which 
is  not  under  consideration  in  the  present  article),  but 
by  failure  to  follow  the  Statute  the  benefit  of  the 
doctrine  of  relation  is  lost  and  the  right  dates  back 
only  to  the  completion  of  the  work.  There  is  there- 
fore nothing  to  be  gained  and  much  to  be  lost  by  not 
followin.g  the  Statute. 

.\s  is  shown  by  .Sections  1415  and  1416  there  is 
no  public  officer  in  California  concerned  in  the  form 
of  contents  of  the  notice  of  appropriation  and  the 
consequent  construction  work.  Our  county  records 
abound  in  notices  under  which  no  construction  or  sur- 
vey work  was  ever  done.  Such  notices  are  not  worthy 
of  the  slightest  consideration  and  are  in  no  way  "clouds 
upon  the  title,"  as  is  often  claimed.  Unless  the  con- 
struction work  is  begun  and  continued  with  reason- 
able diligence  to  completion,  as  provided  in  the  Statute 
no  right  accrues.  The  use  of  the  water  alone  fixes 
the  right. 

In  regard  to  the  statements  required  by  the  three 
subdivisions  of  Sec.  1415,  practically  any  notice,  re- 
gardless of  form,  giving  the  number  of  inches  claimed, 
the  inirposes,  place  of  use,  means  of  diversion  and  size 
of  conduit,  will  suffice.  In  the  records  are  found 
examples  of  empty  generalities  as  well  as  some  of 
refined  details.  .As  an  illustration  of  how  little  need 
be  stated,  to  be  accepted  as  sufficient  by  the  Supreme 
Court,  the  following  notice  from  the  case  of  De  Wolf- 
skill  V.   Smith    (5  Cal.   -Xpp.   175)    is  quoted. 

Xotice  of  Appropriation  of  Water.  Take  notice  that  the 
undersigned  claims  fifteen  hundred  inches  of  water  measured 
ui:der  a  four-inch  pressure  flowing  from  and  at  the  wells  bored 
by  the  San  Jacinto  Oil  Company  on  the  land  which  would  be 
the  northwest  quarter  of  se.ction  four,  township  three  south, 
range  two  west,  San  Bernardino  meridian,  if  said  land  were 
surveyed  by  the  United  States,  and  I  intend  to  divert  said 
water  .at  the  three  several  points  where  this  notice  is  posted, 
to  wit,  at  each  of  said  wells  bored  by  the  San  Jacinto  Oil  Com- 
pany. 

I  intend  to  use  said  water  for  domestic  and  irrigation  pur- 
poses on  the  land  which  was  known  as  the  Rancho  San  Jacinto 
Nuevo  and  the  Morena,  Lakeview  and  Alesandro  Colonies  and 
adjoining  lands  in  the  county  of  Riverside,   State  of  California. 

I  intend  to  divert  said  water  by  means  of  ditches  of  sufficient 
c:  pacity  to  carrj'  same,  leading  from  each  of  said  points. 

Dated  the  thirteenth  day  of  October.   1902. 

Elen.\   p.  te  Wolfskill. 

Witness :    D.'Wid  G.  de  Wolfskill. 
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ARGUMENT  FOR  FAIR  RATE  MAKING.  ards  and  that  do  inspire  their  confidence.    Fortunately, 

BY  A.  F.  HOCKENBEAMER.  ^j^^  p^^j^^  ^^^  ^  gj^^^^j^  Company  has,  during  the 

The  basis  of  all  borrowing  is  credit.  Credit  in  our  past  four  years,  been  able  to  obtain  the  confidence 
industry  depends  upon  earnings  and  earnings  are  ab-  of  investors  in  an  increasing  degree.  One  extensive 
solutely  determined  by  the  rates  we  are  allowed  to  piece  of  financing  was  undertaken  in  the  latter  part 
charge  for  gas  and  electricity.  This  inevitably  leads  of  1907.  That  money,  which  was  expended  for  new 
tc  the  deduction  that  public  service  corporations  must  construction,  additions,  betterments  and  improvements 
_be  allowed  rates  that  will  permit  them  to  earn,  not  is  today  costing  this  company  about  11  per  cent.  It 
merely  a  bare  interest  return  upon  their  investment,  could  not  at  that  time  be  obtained  at  lower  cost  owing 
but  a  sufficient  return  to  establish  the  credit  they  must  to  the  severe  business  depression  and  the  impairment 
have  in  order  to  attract  the  capital  necessary  to  the  con-  of  our  credit  because  of  the  severe  losses  sustained  in 
tnntance  of  their  business.  That  this  is  the  conclusion  the  San  Francisco  fire  of  April,  1906.  This  illustrates 
reached  by  the  Railroad  Securities  Commission  ap-  one  of  the  vicissitudes  of  our  business.  This  high- 
pointed  under  the  authority  of  Section  16  of  the  Act  priced  mcney  is  st'l!  in  our  plants.  To  deny  it  a  return 
to  create  the  United  States  Commerce  Court,  ap])roved  now  would  be  confiscation. 

June  18th,  1910,  is  very  clear  from  the  report  made  by  Within  the  last  few  months  we  have  reorganized 

this  Commission  to  President  Taft  under  date  of  No-  our  financial  system  in  such  a  way  that  we  are  at  this 

vember  1st,  1911.    This  commission  answers  the  ques-  time  able  to  obtain  the  funds  for  meeting  the  growth 

tion  "What  Constitutes  a  Reasonable  Return"  in  the  of  our  business,  not  only  at  a  materially  lower  rate, 

following  words :  but  upon  as  favorable  terms  as  any  other  large  public 

"We  hear  much  about  a  reasonable   return  on  capital.     A  service  corporation  similarly  situated  and  engaged  in 

reasonable   return   is   one   which   under   honest   accounting   and  the   same   lines   of  business  and,  as   a   matter  of   fact 

responsible   management   will   attract   the   amount   of   investors'  we  have  within  recent  months,  effected  the  sale  of  a 

money   needed   for  the   development  of  our   railroad    facilities.  large  block  of  our  bonds   upon   the   terms   which   are 

More  than  this  is  an  unnecessary  public  burden.    Less  than  this  generallv  regarded  as  extremely  favorable  to  the  com- 

means  a  check  to  railroad  construction  and  to  the  development  of  ^g^^,      f  ^^.^^  j^^^^^jg  ^^.^^e  issued  under  our  general  and 
traffic.     Where  the  investment  is  secure,  a  reasonable  return  is  r       ■•  ,  t^,  •  ,  ,         , 

...  ■  .  ..  .  r  •  .  >•  ■  1  •  reiundmg  mortgage,  ihis  mortgage  was  placed  upon 
a  rate  which  approxnnates  the  rate  of  mterest  which  prevails  m  .  ^  ,  ,  ,^/.  t  . 
other  lines  of  industry.  Where  the  future  is  uncertain  the  in-  "">■  '^"t""^  Property  on  December  1st,  1911.  It  IS  SO 
vestor  demands,  and  is  justified  in  demanding,  a  chance  of  added  ^'esigned  that  the  company  may  from  time  to  time,  as 
profit  to  compensate  for  his  risk.  We  cannot  secure  the  immense  '^  needs  money  for  new  construction,  or  for  the  pay- 
amount  of  capital  needed  unless  we  make  profits  and  risks  com-  ment  of  maturing  bonds  of  underlying  issues,  sell 
mensurate.  If  rates  are  going  to  be  reduced  whenever  dividends  bonds  secured  by  this  inortgage  until  the  total  of  the 
exceed  current  rates  if  interest,  investors  will  seek  other  fields  bonds  so  issued  aggregates  $150,000,000.  In  fixing 
where  the  ha.ard  is  less  ar  the  opport.in  tv  greater.    In  no  evci-;  this  limit  the  board  of  directors  anticipated  the  needs 

can   we   expect   railroads   to  be   developed   merely   to   oav   their         c  tu       ^  c         „     -ui     cr<.  'ri.-  <. 

'  ,  ,,,,.,,..  of  the  company  for  possibly  fifteen  years.    This  mort- 

owners  such  a  return  as  they  could  have  obtained  by  the  purchase  i     r  ■/  /-      n  ..,_,. 

of   investment   securities   which   do   not   involve   the   hazards   of  ^^^'^^  ^'^^°.'^  '*  '^^'  ^"^^''^  executed  by  the  company, 

construction  or  the  risks  of  operation."  ^^'^^  submitted  to  the  scrutiny  of  three  of  the  leading 

.    ,      „   .  investment  banking  houses  in  the  United  States,  and 

7he  Chairman  of  the  Railroad  Securities  Commis-  ^^e   provisions   it   contains  are  only  such   as,   in   the 

s.on,  Mr.  Arthur  T.  Hadley,  ,s  the  President  of  Yale  ^^pj^j^,,   „f  ^^^^^   ,3^„^i        houses,   would   enable   the 

University  and  one  of  the  leading  political  economists  company  to  sell  its  bonds.     Using  as  a  basis  our  re- 

of  the  Lmted  States.     The  other  members,  Frederick  ^^^^  ^^j^  of  bonds  issued  under  this  mortgage,  this 

N.  Judson,  Frederick  Strauss,  Walter  L.  Fisher  and  B.  eompanv.  in  order  to  finance  itself  with  these  bonds, 

H.  Meyer  are  all  men  of  natUMial  prominence  and  re-  .^^^t  absolutely  be  allowed  to  earn  up.-n   its   invest-- 

cognized  ability,  and  their  conclusions  are  worthy  of  merits  as  follows: 
the  utmost  confidence. 

(a)      Actual   interest   rate   upon   the   money. 6.10% 

What  does  it  cost  the  Pacific  Gas  &  Electric  Com-  "•>     under    the    terms    of    the    mortgage    no    bonds 

may    be    issued    unless    tiie    Company    earns    at    least    one 

pany    to    raise    new    capital?       As    already    stated      it    is  'ind    one-halt    times    the    interest    on    the    new    bonds    as 

.  .  .         .  '  well    as    upon    all    underlying    bonds,    which    necessitates 

necessary    to    its    very    existence    to    raise    from    five    to  our   earning   from   our   investment    50<%    of   the    5%    face 

ten  million  dollars  everv  vear.     Although  this  monev  ■""'"  "'  "'"  """"'•  '"' '■""''''' 

,    J    .       ^    ,.,        ■.    ■   .  ,  .       ,  '  Total  rate  which  we  must  earn  upon  our  investment 

IS    expended    in    Lalltornia,    it    cannot    be    raised    locallv  >n   order   to  finance  ourselves   through   the   sale   of   the.se 

and  the  company,  when  it  wants  to  enlarge  its  plants.  '°"  ^, ,', ^■^"^'' 

,  ,  ,  =^  '  There    are   collateral    requirements    in    the    mortgage 

is    required    to    knock    at    the    same    doors    as    the    CitV  which    must   be   met    out    of   earnings,    or    which    must    be 

-.!    c„„     ■c-_„    „•  1  -i  i       ,  ,,,,,'  financed  through  the  sale  of  junior  securities  at  an  even 

Ol     ban     l^ranClSCO     when     it     wants     to     sell     bonds     for  greater    cost    than    above,    namely: 

miimVinnl    ii-.-ii-.r/~,->ro»TiQn  +  o        T„    ^„;„~      „     it-  -i.-  'c)      For   every   bond    we    have    outstanding   we    must 

municipal    improvements.       In    doing    so,    the    securities  set    aside    a    fund    of    \'7,.    per    annum    as    a    sinlcing    fund 

offered    for    sale    must    rm-nnflp    in    ttipit-    /-i,ni;t-,r    ^„^  f"""    ^^^    retirement    of    our    funded    debt.      This    imposes 

uucicu    lui     saie    musi    compete    in    tneir    quality    and  a    burden    upon    us    at    this    time    in    excess    of    $700,000 

in  their  appeal  to  the  investor  with  securities  of  thou-  "1'',  V^J;  ^'"''  ■'''' f  practical  matter   may  be  assumed  to 

J  ,  ^    ,  ov,^i.i  iij^..-,   Kji    LiiwLi  add  to  the  percentage  of  earnings  above  shown   an  addi- 

sands  of  other  corporations.     Money  cannot,  as  with  tionai   i.oo% 

governments   and   municipalities,     be    legislated    into  .,  J^^    '^'"'!f''.,  'J"'   "''""'''   "f   the   mortgage   for   every 

.  _        ^  '         ^      iv.j,ioia.i.i_<.i      iiiui'  $1,000    expended    for    new    construction,    we    are    alljwed 

Its  treasurv.      Its  securities  must  conform  to  the  stand-  '"   '^sue   bonds   only   to    the   amount   of   $900.      The   differ- 

,,'.,..  oi.u.i  ence    of    $100    must    be    met    either    out    of    earnings    or 

ards    established    in    the   investment    world    or   thev    wiP  through    the    sale    of   some    junior    security.      Based    upon 

nz-^f-    ^^,-„„,.,„  4     +U„  i:j  .-    •  ,    '  ...  o"-""   estimated   construction    for   the    next   five   years,    this 

IIUI    command    tne    COnndence    ol     investors,     who    will  win    impose    an    additional    burden    upon    us    of    $500,000 

invpct-    thfir    ,->ir>r,o,r    ,"«    tl,„    .„  „    ,.    _ii.  •  ^-         .1  per  year,  or,  as  a  practical  ma  ttcr,  an  addition  to  the  above 

invest   tneir   money   in    the    many   other   securities   that  perce-- ..ge   of   required   earnings  of  approximately 70% 

are  being  oflFered  that  do    conform    to    these    stand-  Total   100% 
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In   view   of  the    foregoing   facts   and   bas<-(l   \i\on  jiracticable    heretofore    to    recognize    in    a    suljstantial 

many   years   experience   in    corporate   financing,   i'    is  way. 

my  opinion  that  unless  this  company  can  earn  at  least  Below  is  given  a  list  of  acts  of  omission  or  corn- 
ten  per  cent  ui)on  its  investment,  over  and  above  oper-  irission   for  summary  discharge  and  for  demerits  and 
ating  expenses  and  a  reasonable  alknvance  for  deprecia-  merits.     This  is  subject  to  modification  as  conditions 
tion,  it  will  be  unable  to  find  the  necessary  capital  to  may  recpiirc   from  time  to  time. 
carry  on  the  enterprise.  uim-imrBeniiie  oitem-ejt. 

Gross   carelessness    or   disobedience   of    orders    resulting    in 
accident. 

THE    MERIT    AND    DEMERIT    SYSTEM.  Dishonesty  or  false  statements. 

Insubordination    or   disloyalty. 

One  large  hydroelectric   corporation   operating  in  Figiiting  on  duty. 

central  California  has  specially  ordered  that  all   sug-  into.xication  or  frequenting  saloons. 

,                                ,  Sleeping  on  duty, 

gestions   coming   up   through   the    separate   departments  incompetency  or  unsatisfactory   service. 

bear  the  signature  of  the  individual  in  whose  brain  the  Failure  to  flag  railroad  crossings. 

.  ,               .    .  '          ,     .              ,         .1     i                ,_„,i;i     „,.,,,    u„  Unsatisfactory  references. 

idea    originated    m    order   that    proper   credit    may    be 

S'^  611.  Clear  service  record  six  months     .' 1.5 

Now    comes    the    Pacific    Electric    Railway    Com-     c'lear  service  record  one  year    3o 

panv  that  o])erates  the  great   interurban  electric   sys-      netecting  bogus  transportation  ■■■■■■■■ •••  lo' 

'        '                    '                      1            T             I                                                   4.  Meritorious  service   in  avoiding  accident,   or  unusual   asslst- 

tem  out   of   l^OS   Angeles.      In  order  to  create  an   esprit  ance  or  good  judgment  in  emergencies,  or  any  commend- 

.,,•,,  able  act  out  of  the  strict  line  of  duty   5   to   30 

d  corps  among  its   workers  and   especially   encourage 

faithfulness   and   ambition    among   all    their   trainmen,  Missing  run  or  late— 

,  ,  -1  1     1  i  i  First    time     Reprimand 

yardmen  and  towermen,  a  merit  and  demerit  system  .second    time    5 

has  just  been  introduced  by  this  corporation.     In  the      ^^,    "r'^";^  '""«  - ;  •  l'' 

•'  '     .  1         -1  Discourtesy     10  to  30 

following  will  be  found  the  important  details:  Aitf-reation  with  passengers   3 

The  practice  of  administering  discipline  by  actual      smoking  on  duty,  passenger  cars  lo 

suspension    is    discontinued    and    substituted    by    a    sys-  f^^^I'j^^ioTto^'d^ay'orunnecessarV'conversaUo^                              5 

tem  of  record  suspension,  under  which  the  employe  is  careless  operation:     (See  foot  note.) 

allowed   to   continue   at   work,  and   demerit   marks,   cor-  Resulting  in  accidents  narrowly  averted   5  to   15 

.         .  •      1  1  u  Resulting    in    minor   accidents    20  to  30 

responding  in  number  as  far  as  practicable  to  the  num-  p^Uure  to  observe  train   order  or  check  register,  or  observe 

ber  of  days  employes  are  kept  off  duty  is  noted  against  t^"^!  reluuTng'Tn  aoeident"". ."".""" '."^.  !^'\''.°.'^.^.  .':':°T.  so 

each    employe's    record    in    the    office    of    the     SUperin-       Passing  fi.\ed  danger  signals  not  resulting  in  accident   30 

tcndent.     The   accumulation   of   seventv-fivc   demerits      Failure  to  report  accidents,  detects,  etc lo 

,,.,.,                 .      "         ,  Tallying  to  outsiders  about  accidents  or  criticizing  manage- 

result    automatically    in    discharge    from    the    service.  ment  or  policy  of  the  company  lo 

When    fifty    demerits    have    accrued,    the    employe    is      Lack  of  neatness   5  to  lo 

,,     ,           ,-         r<-               11                11-             I                1-11  Careless  handling  and  registration  of  fares  and  tickets.. »  to   20 

called  to  the  office  and  shown  the  lines  along  which   he        Signals  imperfectly   given    and    respected     .V.  ...5   to   i5 

must  improve  if  he  expects  to  be  retained.    Xo  suspen-      signals  imperfectly  displayed    lo 

sion  is  recorded  wthout  notice  to  the  person  affected      Vio'atmg  speed  resiriotions   »  to  20 

'.  Running  ahead  of  schedule    a   to   JO 

and  an  opportunity  given  for  explanation.     .Any  em-  Making  poor  reports: 

ploye  may  have  access  to  his  own  record  at  any  time.  r"irst  time  Reprimand 

If  a  discharged   employe   feels   there  are   extenuating  R^^rratuing  of  VreighV  or' equipment' ■.■.■.'.■.■.■.■.■.'.■.■.■.■.■. 5 'io  10 

circumstances,   he   may  appeal   personally   to   the  super-  ,,,„„j  >„te.— ''Careless  operation-   includes  among  other   things: 

intendent,   and    if   his    re-instatement    is   approved   by  careless  flagging, 

proper  authority,  the  debit  against  his  record  will  com-  ';''.'""."^  switch. 

■^      '^                          "              .                                                            ...  Allowing  air   to  leak. 

mence  at  fifty  demerits.     The  second  accumulation  of  Leaving  car  unprotected. 

seventy-five    demerits    will    permanently    retire     the  Moving  trains  on  improper  signals  or  without  signals. 

,      _  Running    derails, 

employe.                                                             ...  Leaving  switch  open. 

Credit  will  be  allowed  for  meritorious  service,  com-  Flattening  wheel  unnecessarily. 

mendable   acts,    deeds    of   heroism    and    loyalty,   good  

judgment   in   emergencies,   etc.,   by   a   like   method   of  A  GAS  PRODUCER  CREMATORY. 

merit  marks,  the  number  of  which  will  cancel  a  cor-  -p,^g    following   letter   is   one   of  the   best    bits   of 

responding  number  of  demerits.      If  at   the  time   the  i„,aginative  humor  that   has  been   written   along  me- 

employe's  record  is  clear,  the  credit  will  apply  against  ^-,,a„ical  li„es,  being  a  copy  of  a  letter  read  at  a  district 

a  future  debit.  agents'    meeting   of    the    Southern    California    Edison 

Record  bulletins  wi'!  be  issued  by  the  superintend-  (^Yi„,pa„,.  of  Lo^s  Angeles,  bv  H.  X    Sessions,  commer- 

ent  monthly,  showing  for  educational  purposes  a  briet  ^.;^j   engineer,  to  \vhom   we' are  indebted: 

account  of  each  case  resulting  in  discipline,  and  stat-  ^^^^   g.^._j   j^e^ewith   disclose   an   inspiration   that  has 

ing  when  necessary  how  it  could  have  been  avoided.  ^^^^  ^^  ^^_  ^^^  I  ^^.jg^  ^^^^  assistance  in  putting  my  plans 

but   giving  no   names   or   information    identifying   the  ^^^^  practice.     I  have  conceived  the  idea  of  building  what 

person  at  fault.  in  ^  tew  words  might  be  termed  a  gas  producer  crematory. 

This   s_\-stem   is   inaugurated    with   a   \-iew   to   fur-  its  purpose  is  to  conserve  not  only  the  ashes  of  the  body,  but 

thering  the  welfare  of  the  employe  in  that  it  will  not  e\ery  other  constituent  as  well,  such  as  gas  gastric  juice,  etc., 

work  financial  hardship  upon  him.  and  to  securing  a  and  all  poisons  that  may  be  present. 

higher  state  of  efficiency  in  that   it  will  act  as  an  in-  My  first  conception  is  contained  in  the  book  of  James. 

centive  to  meritorious  service,   which  it  has  not  been  paragraph  4,  verse  14;   "For  what  is  your  life?    It  is  even  a 
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vapor  that  appeareth  for  a  little  time  and  then  vanishes  away.' 
I  believe  this  vanishing  vapor  mentioned  in  the  scripture  is 
gas. 

Gas  is  a  late  word,  a  contraction  of  Geist,  meaning  ghosr 
or  spirit  in  German.  This  information  has  aroused  the 
strong  instinct  I  have  always  had  of  gas  and  its  relation- 
ship to  the  human  being.    We  all  must  dread  being  interred, 

1  do,  and  the  present  system  of  cremation  is  almost  as  un- 
satisfactory when  we  consider  that  only  the  ashes  whicli 
represent  a  small  part  of  us  is  all  that  is  accounted  for. 

It  requires  900,000  British  thermal  units  to  convert  the 
average  person;  this  heat  varying  somewhat  for  a  hardened 
criminal  or  a  Good  Government  worker,  as  the  case  may  be, 
but  I  can  guarantee  that  with  my  process  their  departure 
from  this  world  will  in  contrast  make  their  future  existence, 
wherever  it  may  be,  seem  cool  and  delightful. 

My  idea  is  to  install  a  bench  gas  generator  where  the 
body  can  be  smelted.  It  only  requires  l,.iOO  cubic  feet  of  gas 
to  bring  the  retort  up  to  heat  and  cremate  one  body  which 
at  a  dollar  per  thousand,  is  only  $1.50,  but  with  my  plan, 
however,  gas  will  cost  nothing,  as  1  will  presently  demon- 
strate. 

The  eminent  Dr.  Sulphume  of  Massachusetts  in  his  "Gas 
Treatise"  fixes  the  volume  of  gas  contained  in  the  average 
body  at  approximately  4000  cu.  ft.,  the  calorific  value  of 
which  is  600  of  John  Bull's  standard  in  each  foot.  His  tests 
were  conducted  on  a  number  of  Boston  beings,  and  he  has 
allowed  a  liberal  margin  for  leakage,  etc.  The  candle  power 
of  the  gas  is  high  or  low,  it  goes  up  or  down,  depending  on 
the  age  and  sex  of  the  fuel. 

Now  then,  if  Dr.  Sulphume  is  correct,  each  body  will  fur- 
nish 4,000  cu.  ft;  1,500  cu.  ft.  of  this  can  be  used  for  the 
regeneration  of  the  next  departing  soul,  and  the  balance  or 

2  500  cu.  ft.  can  be  conserved  and  disposed  of  in  many  useful 
and  novel  ways.  If  the  relatives  or  heirs  of  the  departed  do 
not  wish  his  gas  after  he  has  been  scrubbed  and  purified, 
he  can  be  blown  into  the  storage  tanks  to  float  freely  amcng 
a  peaceful  crowd  of  gasified  strangers,  without  having  his 
pockets  picked.  On  the  other  hand  he  can  be  squeezed  like 
presto-lyte  under  a  high  pressure,  and  delivered  to  his  sor- 
rowful widow,  for  example  in  a  miniature  bronze  statuary 
receptacle,  along  with  his  powder.  His  gas  can  escape  and 
burn  like  half  a  candle  at  a  small  pet  cock,  furnishing  a  wee 
flicker  of  light  hope  to  his  dear  ones — or  his  gas  with  his  ashes 
can  be  tossed  to  the  winds;  his  ashes  to  fall  to  earth,  but 
his  vapor  to  ascend  up,  only  to  hang  in  a  stratum  with  other 
comrades  of  equal  weight  or  specific  gravity. 

The  profit  of  such  an  undertaking  is  dead  sure.  Fuel  will 
cost  nothing,  as  the  gas  derived  from  one  body  (4,000  feet) 
is  more  than  ample  to  cremate  the  next.  The  entire  oper- 
ating expense  will  be  offset  by  the  by-products  alone;  the  gold 
and  silver  dental  work  will  smelt  into  a  button  ranging  from 
$3.00  to  $10.00  bullion  value. 

1  wish  to  organize  the  parent  company  at  Oakland,  to 
be  called  the  Oakland  Gas  Undertaking  Company,  with  caiji- 
tal  stock  of  $200,000,  composed  of  20,000  shares  at  $10.ii(i 
par  value  each. 

The  stock  will  all  be  sold  at  par  value,  and  shall  be  non- 
transferable, non-assessable  and  non-redeemable.  Xo  stock- 
holders shall  be  allowed  to  possess  more  than  one  share, 
which  will  net  him  dividends  of  25  per  cent  on  a  conservative 
basis,  and  entitle  him  to  tree  cremation  at  death,  when  the 
earning  power  of  bis  certificate  shall  cease,  as  it  must  be 
burned  with  him.  These  stock  certificates  will  be  similar 
to  the  Consols  of  England,  and  will  give  consolation  a; 
least— at  last  of  a  decent  finish.  The  full  20,000  share.^ 
must  be  taken  up  by  as  many  people  of  Oakland;  this  will 
raise  $200,000,  which  is  sufficient  to  make  an  erection  of  the 


plant  and  purchase  patent  rights.  I  estimate  that  in  fifty 
years  all,  or  nearly  all,  of  the  stockholders  and  stock  shall 
be  gone,  which  means  that  the  outstanding  stock  will  diminish 
each  year  to  the  extent  of  $20,000  and  the  dividends  on  the 
remaining  stock  will  necessarily  increase  proportionately,  so 
that  the  individuals  who  part  last  with  their  lives  and  stock 
will  reap  the  greatest  benefit;  hence  this  will  be  an  oppor- 
tunity for  the  most  youthful  to  take  advantage  immediately. 
When  the  stock  and  holders  of  stock  shall  have  become 
extinct,  the  institution  might  be  dedicated  to  Oakland. 

Yours  truly,  PEAT  SHALE. 

Cow  Hollow,  Alameda,  Co.,  Cal. 


ELECTRIC     RAILWAY     ACCIDENT     PREVEN- 
TION AT  SEATTLE. 

For  the  purpose  of  cli-;cussin£f  vvay.s  and  means  of 
educating  the  public  and  the  employes  of  the  Seattle 
Electric  Company  in  the  prevention  of  accidents  on 
street  cars,  the  safety  committee  of  the  Seattle  Elec- 
tric Company  gave  a  complimentary  banquet  at  the 
r.utler  hotel  last  week.  Plans  were  discussed  to  or- 
ganize the  local  car  barns  for  the  prevention  of  acci- 
dents. 

George  Carson,  general  claim  agent,  was  the  chair- 
man of  the  evening  and  officiated  as  toastmaster.  The 
following  spoke  on  subjects  relative  to  means  of  avert- 
ing street  car  accidents:  .^.  J.  Falkner,  "The  Legal 
Side  of  the  Accident  Question":  H.  S.  Elliott,  "Rela- 
tions of  Public  Service  Corporations  to  the  Public"; 
A.  L.  Kcmpster,  "How  the  Safety  Committee  Can  Pre- 
vent Accidents";  Dr.  Park  Weed  Willis,  "Relations 
Petween  the  Claim  Department  and  the  Medical  De- 
partment": \N'.  J.  Grambs,  "The  Lighting  Depart- 
n'ent."  and  IT.  T.  Edgar  on  "Co-operation." 


WESTERN    CODE    OF     ENGINEERING     ETHICS. 

The  Pacific  Association  of  Consulting  Engineers  was  re- 
cently organized  with  headquarters  in  San  Francisco.  It 
embraces  in  its  charter  membership  the  following  engineers, 
engaged    in   consulting    practice: 

A.  L.  Adams,  F.  G.  Baum,  Bernard  Bienenfield,  W.  A. 
Cattell,  C.  Derleth,  Jr.,  G.  L.  Dillman,  J.  H.  Dockweiler,  P^dwin 
Duryea  Jr.,  J.  D.  Galloway,  C.  E.  Grunsky,  Wm.  Ham  Hall, 
P.  E.  Harroum,  Col.  W.  E.  Heuer,  L.  J.  Hohl,  Howard  C. 
Holmes,  A.  M.  Hunt,  N".  B.  Kellogg,  C  D.  Marx,  M.  M. 
OShaughnessy,  Luther  Wagoner,  J.  H.  Wallace,  C.  B.  Wing. 

The  association  is  actively  urging  a  decided  change  in 
the  jiresent  system  of  procuring  expert  witnesses  in  the 
courts.  In  regard  to  this  phase  of  its  ethics  the  association 
has  put  itself  on  record  as  pledged  to  the  following  provisions: 

2.  For  the  purpose  of  improving  present  court  pro- 
cedure in  its  relation  to  engineering  practice,  and  for  the 
purpose  of  increasing  the  efficiency  of  the  engineering  pro- 
fession as  an  aid  to  the  settlement  of  questions  in  contro- 
versy, this  association  believes  it  desirable  to  restrict  such 
engagement  as  soon  as  practicable  to  the  following  conditions: 

a.  As  a  witness  when  appointed  by  and  compensated 
through  the  agency  of  the  court. 

b.  As  court  commissioner,  referee  or  other  examiner, 
preferably  sitting  with  an  attorney,  to  take  evidence  involv- 
ing engineering  questions. 

c.  As  arbitrator  appointed  by  either  party  to  the  con- 
troversy, or  by  both  parties  jointly  through  the  agency  of 
the  court  or  otherwise,  and  comijensated  by  both  parties  con- 
jointly. 

d.  As  special  adviser  to  either  contestant. 
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There  is  no  more  potent  inflence  in  the  West  for 
lier  substantial  upbuilding-  than  that  of  carefully  and 
properly    devised    laws    governing 
Western  water   rights  in  the  various  corn- 

Water  Rights  monwealths  of  our  western  empire. 

Long  since  the  real  estate  man  in 
full  realization  of  the  inherent  blessings  of  water,  sang 
his  pretty  song: 

"Little  drops  of  water 
Added  to  the  sand 
Make  a  heap-a-difference 
In  the  price  of  land." 

I'.ul  not  alone  are  those  directly  interested  in  real 
estate  dependent  upon  the  profitable  development  and 
equitable  distribution  of  water.  Our  mines,  our  great 
natural  water  powers — in  fact  our  very  life  depends 
upon  the  security  with  which  water  rights  are  to  be 
(obtained.  To  obtain  security,  a  careful  study  of  ex- 
i.'-ting  laws  and  court  decisions  must  be  made.  One 
should  master  the  doctrine  of  appropriation  as  opposed 
to  the  riparian  doctrine,  existing  in  the  older  Eastern 
States.  The  storage  of  flood  waters  and  even  the  in- 
tricate decisions  of  the  courts  concerning  the  recovery 
of  percolating  waters  must  be  carefully  gone  into. 
California,  W'yoming,  Colorado,  Idaho  and  the  other 
arid  States  of  the  West  have  enacted  laws  covering 
the  abandonment  and  forfeiture  of  water  rights.  Rights 
of  way  over  the  public  domain  and  questions  involving 
the  delicate  considerations  when  interstate  streams 
are  to  made  use  of  become  at  times  most  important. 
A  knowledge  of  the  principles  involved  in  the  organ- 
ization of  canal  companies  and  the  fixing  of  water 
rates  is  of  vital  interest  to  Western  men. 

The  Journal  is  fortunate  in  being  able  to  announce 
to  its  readers  that  a  series  of  papers  written  by  A.  E. 
Chandler,  will  appear  in  our  columns  from  time  to 
time  covering  the  com])lete  discussion  of  water  rights 
and  their  interpretation. 

Mr.  Chandler  has  been  connected  with  the  U.  S. 
Geological  Survej^  and  with  the  Reclamation  Service, 
Moreover  as  first  State  engineer  of  Nevada,  he  put 
into  definite  form  ideas  of  water  control  and  equitable 
distribution.  By  this  he  showed  himself  qualified  for 
the  duties  incumbent  upon  an  engineer  in  full  charge 
of  land  and  legal  matters  in  the  field  for  the  Reclama- 
tion Service,  the  position  that  he  held  from  1905  to 
1910.  These  five  years  spent  in  passing  on  water 
claims  throughout  the  West  have  given  Mr.  Chandler 
a  breadth  of  knowledge  and  experience  in  these  mat- 
ters possessed  by  few  other  engineers.  Mr.  Chandler 
now  occupies  a  position  in  engineering  activity  asso- 
ciated with  the  well  known  expert,  C.  E.  Gunsky  of 
San  Francisco,  and  at  the  same  time  he  is  associated 
with  the  great  work  in  irrigation  institutions  at  the 
L^niversity  of  California.  His  writing  bears  the  cul- 
ture and  stamp  of  the  college  man  and  student.  It  is 
then  with  a  genuine  pleasure  that  we  publish  the 
beginning  of  this  series  elsewhere  in  this  issue  of  the 
Journal. 
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The  modern  long  distance  electric  power  line  sup- 
ported by  miles  of  vertical   uprights   with  their  hori- 
.       ,  zontal  arms,  capped  with  the  beau- 

The  Basis  of-  ^j^^^j  ^^^^^^  ^^fect,  which  at  times 

Western^  appears    in    modern    high    tension 

Rate-rixing  transmission,  appeals  to  the  power 

plant  owner  and  the  consumer  alike — not  as  a  series 
of  golden  crosses  with  their  crowns  of  thorns, but  rather 
as  miles  of  burden-bearers  threading  their  way  from 
the  high  Sierras,  Cascades  and  Rockies  into  the  cen- 
ters of  industry  and  human  activity.  These  miles  of 
upright  supports,  transmitting  for  man's  good  the 
subtle  forces  of  the  captive  water-fall,  may  almost  be 
imagined  to  glory  within  themselves  over  the  joy  and 
the  comfort  they  arc  about  to  bring  to  human  society. 
In  the  beautiful  corona  issuing  from  their  fiery  tips  we 
almost  see  a  god-given  soul  rejoicing  in  this  inner  real 
i/ation. 

The  poetry  of  hydroelectric  develojiment  in  the 
West  is  not.  however,  to  be  written  in  words.  .\ 
higher,  truer  poetry — a  poetry  entuned  with  the  in- 
finite— is  to  be  found  in  the  contemplation  of  the  rise 
of  our  western  empire  and  the  far-reaching  effect  the 
development  of  our  water  powers  has  had  in  this  great 
work. 

Now  comes  the  commission  empowered  by  law 
to  look  into  the  affairs  of  the  great  hydroelectric 
companies.  The  duties  devolving  upon  the  member- 
ship of  a  commission  are  the  highest  and  yet  at  the 
same  time  the  most  delicate  imaginable.  Throughout 
the  West  the  sound  of  the  builder's  hammer  is  heard 
on  all  sides.  Capital  by  the  millions  is  needed  each 
year  and  we  must  seek  the  great  money  markets  of  the 
world  for  necessary  funds,  Of  necessity,  then,  we  must 
operate  and  control  our  public  service  corporations  in 
such  a  fair-minded  manner  as  to  ensure  our  western 
financial  credit  remaining  equal  to  the  best. 

In  California  the  great  corporations  are  laying 
before  the  commission  their  financial  minimums  in 
earning  capacity — minimums  below  which  credjt  will 
be  impaired.  The  argument  of  the  Pacific  Gas  &  Elec- 
tric Comjjany,  found  on  another  page  in  this  issue,  is 
worthy  of  careful  scrutiny.  An  earning  of  ten  per  cent 
upon  its  physical  valuation  investment,  over  and  above 
operating  expenses  and  a  reasonable  allowance  for 
depreciation,  is  asked. 

The  recent  public  service  commission  law  of  Cali- 
fornia expresses  in  no  uncertain  terms  that  economies, 
efficiencies  and  improvements  on  the  part  of  the  great 
public  service  corporations  should  be  encouraged  by 
the  commission  in  every  reasonable  manner.  The 
gigantic  development  ahead  for  the  next  ten  years, 
to  accomplish  which  every  avenue  of  credit  must  be 
kept  intact  and  encourgaed,  demands  that  the  various 
municipal  commissions  and  State  commissions  weigh 
with  utmost  delicacy  any  proposal  to  so  curtail  earn- 
ings as  to  jeopardize  the  development  of  western  enter- 
prise. Indeed,  a  lesson  is  to  be  learned  from  Eastern 
decisions.  The  New  York  Commission  has  put  itself 
on  record  as  not  only  bound  by  sentiment  but  the  dic- 
tates of  justice  lead  it  to  express  itsejf  in  the  following 
emphatic  terms : 


"Various  standards  have  been  suggested  for  determining  the 
fair  rate  of  return.  The  one,  which  in  our  opinion,  is  properly 
applicable  to  this  case  is  that  the  rate  should  be  such  that  in- 
vestors would  be  induced  to  provide  funds  with  which  to  con- 
struct and  extend  a  gas  and  an  electric  plant  within  the  area  in 
question.  If  the  State  were  to  fix  a  rate  below  this  standard, 
capital  could  not  be  secured.  If  investment  were  made  before 
the  State  acted,  the  original  capital  might  be  forced  to  remain, 
but  additiinal  capital  could  not  be  secured  unless  necessary  to 
protect  the  first  outlay." 

Let  us,  then,  oil  up  the  slide-rule  and  find  where 
the  credit-keeping  mininnmi  is  located. 


The  modern  consulting  engineer  in  his  ethical  evo- 
lution, like  the  rotating  magnetic  field,  is  ever  attempt- 
ing to  catch  up  with  the  impelling 
A  Western  influences  of  modern  thought  and 

Code  of  Ethics  jirogress.  Indeed,  the  recent  action 
of  the  Pacific  Association  of  Con- 
sulting Engineers,  not  only  entitles  that  group  of  ex- 
perts to  be  considered  as  catching  up  with  modern 
trend  of  ideas  but  it  may  be  characterized  as  leading 
the  march  of  ethical  affairs  by  a  safe  and  conservative 
angle  of  advance. 

Of  course  the  true  engineer  will  not  allow  his 
opinion  to  be  biased,  no  matter  who  may  be  paying 
the  fee,  yet  to  testify  under  such  conditions  certainly 
|)uts  the  consulting  engineer  in  the  light  of  a  partisan. 
Solely  for  the  purpose  of  aiding  in  establishing  the 
truth,  he  is  placed  on  the  stand.  No  sinister  motive 
should  ever  make  him  swerve  from  his  high  jjosition. 
nor  should  he  be  put  to  the  Inmiiliation  of  having  any 
one  say  his  opinion  was  in  any  measure  influenced  by 
the  size  of  the  fee  to  be  received  or  suffer  the  insin- 
uating glance  of  the  opposing  faction  which  often 
plainly  shows  they  believe  the  professional  opinion  is 
influenced  by  the  quarter  from  which  the  fee  is  to  come. 

How  much  more  in  keeping  with  the  highest  ends 
to  be  accomplished  would  it  be  for  the  court  to  appoint 
the  consulting  engineering  witness  and  have  him  com- 
pensated through  the  agency  of  the  court.  y\s  a  court 
commissioner,  referee  or  other  exar.uner  preferably 
sitting  with  an  attorney  to  take  evidence  involving 
delicate  engineering  questions,  the  professional  con- 
sulting engineer  would  then  be  entitled  to  the  dignity 
such  a  position  should  command  and  to  the  weight 
such  unbiased  technical  i'\idcnce  should  add  to  the 
deliberations  and  riccisions  of  the  court.  It  is  of  course 
within  thorough  ethical  ideals  to  appear  as  a  special 
adviser  to  either  contestant,  but  when  evidence  is  de- 
sired upon  which  to  decide  the  merits  of  the  case,  the 
consulting  engineer,  eininently  qualified  for  the  diffi- 
cult and  delicate  questions  at  issue,  would  meet  his 
highest  field  of  usefulness  by  sitting  as  an  arbitrator 
appointed  by  both  parties  jointly  through  the  agency 
of  the  court  or  otherwise,  and  compensated  jointly  by 
both  parties  to  the  issue.  Such  are  the  high  ethical 
ideals  of  the  Pacific  Association  of  Consulting  Engi- 
neers and  to  these  ideals  may  they  strictly  adhere, 
and  may  they  receive  the  whole-hearted  support  from 
the  legal  fraternity,  which  they  fully  deserve. 
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PERSONALS. 

•Jacob  Furth,  president  of  the  Seattle  Electric  Company, 
was  at  San  Fi-ancisco  this  week. 

John  A.  Crombach.  an  electrical  supply  dealer  of  Sacra- 
mento, was  a  recent  San  Fi-ancisco  visitor. 

W.  J.  Wallace,  right-of-way  agent  for  the  Southern  Cali- 
fornia Edison  Company  is  a  recent  San  Francisco  visitor. 

H.  B.  Kinney  has  been  appointed  superintendent  of  the 
northern  division  of  the  Great  Western  Power  Company,  with 
headquarters  at  Santa  Rosa,  Cal. 

.1.  W.  Whistler,  hydraulic  engineer,  has  been  engaged  by 
the  City  Council  of  Pendleton,  Ore.,  to  investigate  the  pro- 
posed municipal  electric  power  plant. 

E.  V.  D.  Johnson,  manager  of  the  Northern  California 
I'ower  Company,  is  making  an  inspection  of  the  various  hy- 
droelectric plants  and  transmission  lines  of  the  system. 

George  L.  Hoxie,  consulting  electrical  engineer  at  New 
York  City,  has  arranged  to  open  a  branch  office  at  Los  Angeles 
and  has  associated  with  him  Meade  Goodloe. 

G.  R.  Murphy,  manager  of  the  electric  storage  battery  de- 
partment of  Pierson,  Roeding  &  Company,  has  returned  to 
the  San  Francisco  office  after  a  business  trip  to  Seattle. 

D.  G.  Young,  recently  joined  the  electrical  sales  depart- 
ment of  the  Allis-Chalmers  Company's  San  Francisco  office, 
after  spending  some  time  in  the  Seattle  and  Portland  offices. 

H.  C.  Goldrick,  manager  of  the  Pacific  Coast  department 
or  the  Kellogg  Switchboard  &  Supply  Company,  of  Chica.go, 
has  returned  to  his  San  Francisco  office  after  visiting  Fresno 
on  business. 

F.  P.  Rawson  has  returned  to  Seattle  after  locating  a 
transmission  line  tor  the  Northwestern  Electric  Company,  to 
supply  power  to  the  Crown  Columbia  Paper  Mills,  Camas, 
Washington. 

H.  F.  Gronen,  engineer  in  charge  of  construction  work 
at  Tacoma's  hydroelectric  plant,  at  Nisqually,  has  been  elected 
commissioner  of  light  and  power  to  fill  out  the  term  of  Ben 
J.  Weeks,  resigned. 

E.  G.  Lorbeer,  of  the  Lorbeer  Electric  Supply  Company  of 
Los  .\ngeles,  spent  the  past  week  at  San  Francisco  visiting 
his  branch  wholesale  supply  house  at  633  Howard  street, 
which  is  being  managed  by  E.  G.  Alexander. 

L.  E.  Alspaugh,  an  engineer  who  has  been  with  the  San 
Francisco  office  of  J.  G.  White  &  Co.  for  the  past  four  months, 
will  report  to  the  firm's  New  York  office  April  1st.  to  take  a 
l)ermanent  position  in  the  hydraulic  department. 

R.  P.  Perkins,  who  has  been  with  the  Y.  M.  C.  .\.  as  first 
assistant  engineer  for  the  past  year  has  been  appointed  trav- 
eling engineer  in  the  eighteenth  lighthouse  district  with  head- 
quarters at  the  new  Customs  House,  San  Francisco. 

Charles  Blizard,  third  vice-president  of  the  Electric  Stor- 
age Battery  Company  of  Philadelphia,  and  J.  L.  Woodbridge, 
the  chief  engineer  of  the  same  corporation,  arrived  at  San 
Francisco  on  a  tour  of  the  Pacific  Coast  during  the  past  week. 
Gamett  Young,  manager  of  the  Telephone-Electric  Equip- 
ment Company,  left  last  Wednesday  for  a  month's  Eastern 
trip  in  the  cause  of  which  he  will  visit  a  number  of  factories. 
He  will  attend  the  annual  sales  meeting  of  the  National  Metal 
Molding  Company  at  Pittsburg,  April  2d.  3d  and  4th. 

F.  B.  Gleason,  manager  of  the  Western  Electric  Com- 
pany's Pacific  Coast  department,  has  returned  to  his  San 
Francisco  office  after  visiting  the  Portland  and  Seattle 
branches. 

A.  W.  Bullard,  vice-president  and  general  manager  of  the 
Great  Western  Power  Company,  made  an  inspection  of  the 
dam-site  at  Big  Meadows,  with  H.  H.  Sinclair  and  F.  W,  Rol- 
lins of  Boston,  during  the  past  week.  Work  on  the  great 
dam  will  bo  prosecuted  vigorously  during  the  coming  sea- 
son. 


A.  C.  Sprout  and  Sidney  Sprout,  engineers  for  the  Cali- 
fornia-Oregon Power  Company,  recently  returned  to  San  Fran- 
cisco from  Siskiyou  county,  where  work  is  s^on  to  be  rushed 
on  the  new  Klamath  River  development  in  order  to  take  care 
of  the  growing  business.  Each  generating  unit  will  be  driven 
by  an  18,600-h.p.  water  wheel.  Bids  have  been  received  for 
one  of  these  units  for  early  delivery  and  it  is  understood  that 
two  more  are  to  be  ordered  for  installation  within  a  year. 

Glenn  C.  Webster,  manager  of  the  engineering  depart- 
ment of  the  National  Electric  Lamp  Association,  Cleveland, 
Ohio,  is  making  a  trip  through  the  South  Atlantic  and  Gulf 
States,  where  he  will  visit  the  principal  cities  of  Tennessee, 
North  and  South  Carolina,  Georgia,  Florida,  Alabama,  Mis- 
sissippi and  Louisiana  in  the  interests  of  the  incandescent 
lamp  industry.  A  study  of  the  incandescent  lamp  consump- 
tion in  the  United  States,  from  data  recently  compiled  by 
Mr.  M'ebster,  indicates  that  the  South  Atlantic  and  Gulf  States 
are  not  keeping  pace  with  other  sections  of  the  country.  Sta- 
tistics show  that  incandescent  lamp  sales  in  this  section 
amount  to  about  28  lamps  per  100  inhabitants,  or  an  average 
of  little  better  than  one  lamp  for  every  four  persons.  This  is 
in  marked  contrast  with  the  one  hundred  and  fifty  lamps  used 
per  one  hundred  inhabitants  on  the  Pacific  Coast,  or  with 
the  one  lamp  per  capita  used  in  those  States  bordering  on  the 
Great  Lakes.  Mr.  Webster  is  deeply  interested  in  the  co- 
operative movement  on  foot  among  the  men  connected  with 
all  branches  of  the  electrical  industry  and  is  recognized  as 
a  leading  spirit  in  the  progressive  Electrical  League  of  Cleve- 
land. During  a  recent  visit  to  the  Pacific  Coast,  he  partici- 
pated in  the  launching  of  the  Electrical  Development  League 
of  San  Francisco  and  in  a  similar  organization  among  the 
members  of  the  electrical  fraternity  of  Los  Angeles,  Cal. 


TRADE  NOTES. 
Henry   H.   Thedinga,  district  sales  agent  of  the  Century 
Electric    Company,    of    St.    Louis,    recently    moved    his    office 
to  343  Central  building,  Seattle,  Wash.  v. 

The  General  Electric  Company  has  sold  to  the  Los 
Angeles  Gas  &  Electric  Corporation:  One  C.  C.  4,  125  kw., 
2400  r.p.m.,  120  (slant)  125  v.,  horizontal,  condensing  Curtis 
turbine  generator  exciter  set  for  use  in  connection  with  a 
new   5000-kw.   turbine   generator 

The  W'estern  Electric  Company's  Oakland  branch,  man- 
aged by  E.  A.  Crowson,  is  to  be  removed  from  507  Sixteenth 
street  to  a  much  better  store,  which  has  been  handsomely 
fitted  up,  on  the  corner  of  Nineteenth  street  and  Telegraph 
avenue.  A  full  line  of  the  company's  goods  will  be  carried. 
The  Westinghouse  Electric  &  Manufacturing  Company 
has  sold  to  the  Mt.  Whitney  Power  Company  two  1750-kw., 
2300-volt,  60-cycle,  3-phase  generators,  which  will  be  direct 
connected  to  two  Pelton  water  wheels  operating  at  300  r.p.m. 
Also,  one  55  kw.  water  wheel-driven  exciter  set  and  one  55- 
kw.   motor   generator   set. 

The  second  annual  banquet  of  the  employees  of  the 
Westinghouse  interests  was  held  Saturday  evening,  March 
16,  at  the  Fort  Pitt  Hotel,  Pittsburg,  Pa.  About  five  hun- 
dred of  the  employees  of  the  various  companies  located  in 
the  Pittsburg  district  were  present,  and  all  agreed  that  it 
was  the  most  successful  affair  of  this  kind  that  had  ever  been 
held. 

A  notable  order  has  been  secured  by  the  Fort  Wayne 
Electric  Works  for  a  number  of  electric  rock  drills  for  use  in 
the  Pacific  Light  &  Power  Company's  new  tunnel  in  the  San 
Gabriel  Canyon.  The  tunnel,  7x4  feet,  is  being  driven  througu 
black  Gunnison  granite,  which  is  extremely  hard.  It  is  under- 
stood that  the  low  maintenance  was  the  determining  factor 
in  choosing  these  electric  drills,  after  a  series  of  severe  tests 
in  competition  with  air  drills  of  various  types. 
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PORTLAND    INSTITUTE    MEETING. 

The  two  hundred  and  seventy-first  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers  will  be  a  Pacific  Coast 
meeting  held  at  Portland,  Oregon,  April  16  to  20,  1912.  This 
meeting  will  be  similar  in  its  scope  to  those  held  on  the 
Pacific  Coast  in  San  Francisco  in  1910  and  Los  Angeles  in 
1911.  President  Gano  Dunn  will  attend  this  convention  and 
preside  over  its  meetings. 

The  convention  committee  consists  of  F.  D.  Weber,  chair- 
man, Portland,  Oregon;  H.  R.  Wakeman,  P.  Lebenbaum,  L.  B. 
Cramer,  C.  L.  Wernicke,  W.  D.  Scott,  S.  G.  McMeen,  W.  S. 
Turner,  O.  B.  Coldwell,  Portland,  Oregon;  S.  B.  Charters,  San 
Francisco,  Cal.;  A.  A.  Miller,  Seattle.  Wash.;  F.  D.  Xims, 
Vancouver,  British  Columbia;  O.  H.  Ensign,  Los  Angeles,  Cali- 
fornia;  .1.   H.  Fisken,  Spokane,  Wash. 

Arrangements  have  been  made  for  reduced  fares  from  all 
points  on  the  Pacific  Coast.  These  rates  will  be  given  under 
the  "certificate  plan."  The  fare  will  be  one  and  one-third 
of  the  regular  one-way  fare.  Members  must  ask  for  receipt 
certificates  when  purchasing  tickets,  if  the  fare  exceeds  50 
cents  "on  the  going  trip."  These  receipt  certificates  must  be 
presented  for  the  signature  of  the  secretary  of  the  meeting 
before  same  become  valid.  Complete  information  may  be  ob- 
tained at  any  railway  ticket  office. 

Programme. 
Tuesday,  April  Kl.  1912. 

10:00  a.  m. — Registration. 

11:00  a.  m. — Address  of  welcome.  S.  G.  McMeen,  presi 
dent  Mount  Hood  Railway  &  Power  Company. 

1;:{0  to  5::{0  p.  m. — Papers  and  discussions. 
Entertainment  -During    the    afternoon    a    trip    to    Council 
Crest  for  the  ladies  has  been  arranged.    Tuesday  evening  there 
will  be  held  an  informal  banquet  for  members  and  ladies. 
Wednesday,  April  17,  1912. 

9:30  a.  m.  to  12:00  noon — Papers  and  discussions. 

1:30  to  2:30  p.  m. — Papers  and  discussions. 

Entertainment — 3:00  p.  m. — River  trip  to  Oregon  City,  vis- 
iting i)lants  and  points  of  interest.   Evening  has  been  left  open. 
Thursday,  April  18,  1912. 

9:30  a.  m.  to  12:00  noon — Papers  and  discussions. 

1:30  to  5:30  p.  m. — Papers  and  discussions. 

Entertainment — Auto  trip  around  the  city  has  been  ar- 
ranged for  the  ladies  In  the  afternoon. 

8:00  p.  m. — ^Mr.  A.  H.  Babcock,  electrical  engineer,  Har- 
riman  lines,  will  give  a  talk  on  the  "Operation  of  1200- Volt 
System  of  the  Southern  Pacific  Company."  This  talk  will 
be  illustrated   by  lantern  slides. 

Friday,  April  19,  1912. 

8:00  a.  m. — All-day  excursion  to  River  Mill  and  Estacada 
plants  of  the  Portland  Railway  Light  &  Power  Company  and 
the  Bull  Run  development  of  the  Mount  Hood  Railway  iSi 
Power   Company. 

Lunch  will  be  served  at  the  Estacada  Hotel.  The  ladies 
may  attend  this  excursion  if  they  so  desire. 

Friday  evening  left  open. 

Saturday,  April  20,   1912. 

Entertainment. — Trips  to  substations,   steam   plants,   etc. 
Papers. 
"Operation  of  Two  Alternating  Current  Stations  Through 

Parallel  Circuits  and  the  Distribution  of  the  Load  and 

Wattless  Current  Between   Them" By  J.  W.  Welsh 

"Air  Gap  Flux  Distribution  in  Direct  Current  Machines". . . 

■ By   Charles  R.  Moore. 

"Principles  to  Re  Considered  in  Selecting  a  Water  'RTieel 

VniV  By.  O.  B.  Coldwell 

"Irrigation  in  the  Spokane  Valley" By  L.  J.  Corbett 


"An  Underground  System  and  a  Few  Developments" 

By  S.  B.  Clark 

•Alternating  Current  Systems  of  Underground  Distri- 
bution"   By  S.  J.  Lisberger  and  C.  J.  Wilson 

"Automatic  Private  Branch  Exchange  Development  in  San 

Francisco" By  Gerald  Deakin 

"Long  Distance  Telephone   Transmission   on   the   Pacific 

Coast"  By  C.  A.  Turner 

"The  Design  of  Telephone  Pole  Lines  for  Conditions  West 

of  the  Rocky  Mountains"   By  A.  H.  Griswold 

"The  Application  of  Automatic  Selecting  Devices  to  Tele- 
phone Multiple  Switchboards"   By  A.  H.  Dyson 

'Plant  Efficiency"   By  J.  D.  Ross 

"Practical  Joint  Pole  Construction" By  J.  E.  Macdonald 


ELECTRICAL  CONTRACTORS'   NOTES. 

L.  R.  Boyuton  of  the  Central  Electric  Company  spent 
Tuesday  in  Sacramento  on  business. 

C.  V.  Schneider,  of  the  Electric  Supply  Company  of  Sac- 
ramento, was  in  San  Francisco  Saturday. 

A.  P.  Flannigan,  an  electrical  contractor  from  Stockton, 
was  in  San  Francisco  Monday. 

Wiring  bids  for  the  Standard  Oil  Company's  new  building 
are  to  be  in  by  March  29th. 

Following  is  the  programme  of  the  National  Electrical 
Contractors'  Association  in  Denver: 

July  16 — Meeting  of  board  of  directors  and  executive  com- 
mittee. 

July  17 — First  session  of  convention  open  to  all  that  at- 
tend at  10  a.  m.  Governor  Shaforth  of  Colorado  will  deliver 
an  address  on  "The  Resources  of  Colorado,"  and  he  will  be 
followed  by  two  speakers  on  electrical  subjects.  Business 
session,  2  p.  m.,  for  members.  Ladies  and  non-members  will 
be  given  a  sightseeing  trip.  8  p.  m. — Reception  and  dance. 
10  p.  m. — A  rejuvenation  of  the  Sons  of  Jove. 

July  18 — Business  meetings  at  10  a.  m.  and  2  p.  m.  At 
12:30  the  Denver  Electric  Club  will  give  a  dinner  to  all  at- 
tending convention.  8  p.  ni. — Annual  dinner  for  everybody, 
followed  by  vaudeville  show. 

July  19— An  all-day  trip  to  Corina.  Luncheon  will  be 
served  on  the  train. 

It  is  up  to  you  to  be  in  Denver  the  week  of  July  17th, 
and  the  Denver  people  will  see  that  you  don't  regret  going. 


CORRECTION  ON  WIRING  COSTS. 
To  the  Editor:  I  have  read  with  mucii  interest  the  article 
in  the  Journal,  dated  March  23d,  under  the  heading  "Electrical 
Contractors'  Notes,"  from  the  pen  of  J.  N.  Pierce  of  Chicago. 
and  while  the  figures  presented  by  him  are  very  interesting, 
they  are  most  certainly  misleading,  and  it  is  my  belief  that 
this  method  of  figuring  jobs  has  to  a  great  extent  been  the 
basis  of  insufficient  ijrofits  on  the  part  of  the  electrical  con- 
tractor. 

I  think  we  will  all  agree  that  the  basis  for  determining 
overhead  should  be  sales  and  not  costs,  hence,  the  figures  of 
Mr.  Pierce  would  not  give  the  contractor  the  10  per  cent  profit 
which  he  shows  him  to  have  earned.  The  correct  figures  of 
the  problem  submitted  should  be: 

Cost  of  job $5000 

Overhead  20  per  cent  on  sales  =  25  per  cent 

on   cost    1250 


Cost   of   job 

Profit  10  per  cent. 


.$6250 
.     625 


Proper   bid 


$6875 

WM.  L.  GOODWIN. 
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A    NEW    OIL    SWITCH    FOR    INDUSTRIAL    APPLICATIONS. 

Those  who  are  interested  in  the  applications  of  elec- 
tricity in  industrial  plants  such  as  powder  works,  coal  mines, 
cement  mills,  gas  works,  textile  mills  and  the  like,  especially 
where  explosive  gases  or  flying  inflammable  materials  are 
present,  will  welcome  the  introduction  of  a  new  oil  switch 
which  can  be  satisfactorily  used  in  such  locations  and  under 
these  conditions. 

Before  designing  this  switch  the  conditions  of  operation 
in  the  places  enumerated  above  and  the  difficulties  to  be 
overcome  were  carefully  canvassed  with  the  result  that  the 
following  qualities  were  incorporated  in  the  design  of  the 
switch: 


Automatic    Oil    Break    Switch    with    Overload,     Time 
Limit   and   Low  Voltage   Release. 

First:  Safety  by  having  all  live  parts  entirely  en- 
closed. 

Second:  Reliability  by  constructing  the  switch  so  that 
it  can  be  operated  by  unskilled  operators. 

Third:  Durability  by  having  the  best  of  mechanical  con- 
struction. 

Fourth:  Flexibility  by  a  combination  of  features  adapt- 
ing it  to  a  wide  range  of  requirements. 

This  switch  is  manufactured  double  and  triple  pole  in 
capacities  up  to  300  amperes  and  2500  volts,  both  non-auto- 
matic and  automatic.  The  automatic  switches  are  tripped  by 
overload  coils  connected  in  series  with  the  line  and  can  be 
furnished  in  the  following  combinations: 

First:  With  overload  trip  coils,  instantaneous  or  time 
limit  with  low  voltage  re'ease  attachment. 

Second:  With  overload  trip  coils,  instantaneous  or  time 
limit   without   low   voltage   release   attachment. 

Third:      I^ow   voltage   release   only. 

The  switch  leads  are  usually  brought  out  through  the 
sides  and  bottom  of  the  switch  frame  but  if  it  is  necessary 
to  bring  them  out  at  the  top,  special  covers  can  be  provided. 
These  are  made  in  two  pieces,  one  removable  to  secure  access 
t.,  the  interior  of  the  switch  without  disturbing  the  wiring, 
and  the  other  supplied  with  holes  for  the  leads.  Covers  can 
be  furnished  with  porcelain  bushings  for  open  wiring;  with 
holes  for  conduit  wiring,  or,  with  holes  for  bell  mouths  to 
take  triple  conductor  cable. 

These  switches  can  also  be  supplied  with  special  covers 
for  mounting  a  series  ammeter  on  top  of  the  switch  to  make, 
in  effect,  a  complete  induction  motor  control  outfit,  thus  dis- 
pensing  with   the   usual   panel    and    supports.     These   covers 


are  also  made  in  two  parts.  The  front  half  carries  a  bracket 
for  mounting  the  ammeter  with  porcelain  bushings  for  the 
instrument  studs,  while  the  rear  half  is  removable  to  facili- 
tate making  connections  to  the  switch  and  from  the  switch 
to  the  ammeter.  The  ammeter  is  a  useful  adjunct  to  the 
oil  switch  as  it  indicates  at  all  times  the  current  taken  by 
the  motor  and  can  be  used  to  detect  faults  in  the  motor 
circuit,  thus  permitting  immediate  corrections  of  minor  trou- 
bles which  might  otherwise  cause  a  shut  down. 

Although  these  switches  are  practically  dust-proof  for 
ordinary  conditions,  when  used  in  cement  mills,  etc.,  extra 
precautions  must  be  taken  to  exclude  dust,  and  special  gas- 


Ni)n-.\utomatio  Oil   Break  Switch. 

kets  can  be  furnished  which  will  accomplish  this  purpose. 

An  interlock  can  also  be  supplied  so  that  when  the 
switch  is  used  with  induction  motors  employing  resistance 
for  starting  or  varying  the  speed  the  switch  cannot  be 
closed  unless  the  resistance  is  in  the  "off"  position. 

In  installations  where  a  large  number  of  induction  motors 
are  used  it  is  some  times  desirable  to  install  a  locking  device 
iu  connection  with  the  oil  switch  so  that  an  operator  can 
shut  down  the  motor  to  work  on  a  machine  and  lock  the 
switch.  No  other  person  can  then  start  the  motor  accidently 
01  otherwise,  until  the  first  operator,  who  holds  the  locking 
key,  is  ready  and  returns  the  key.  An  arrangement  to  ac- 
complish this  can  be  furnished,  which  consists  of  a  mag- 
netic lock  in  connection  with  the  low  voltage  release  and 
a  special  snap  switch  with  removable  key.  Special  indicat- 
ing lamps  are  also  used  which  are  lighted  when  the  oil 
switch  is  locked  open  and  the  key  removed  from  the  snap 
switch.  If  desired  the  magnetic  lock  can  be  operated  from 
several  stations,  the  removal  of  the  key  from  any  one  pre- 
venting the  starting  of  the  motor  until  all  keys  are  in  place. 

These  switches  are  known  as  the  type  "F,"  Form  "K-20" 
and  are  made  by  the  General  Electric  Company,  Schenectady, 
New  York. 
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INCORPORATIONS. 
SEATTLE,  WASH.— Globe  Telephone  Company,  11,000,000, 
by  J.  R.  Wheat,  G.  W.  Temple,  et  al. 

SAN  JOSE,  CAL.— The  Senorac  Power  Company,  $500,000, 
by  C.  P.  Anderson,  .1.  P.  Tathara,  D.  M.  Burnett  and  A.  Iv. 
Brassy. 

SAN  FRANCISCO,  CAL.— The  Standard  Carbon  Products 
Company  has  been  incorporated  by  C.  L.  HoUis,  T.  A.  John- 
son and  L.  T.  Mayhew. 

SACRAMENTO,  CAL.— The  Truckee  River  General  Elec- 
tric Company  is  a  Maine  corporation,  capitalized  at  $3,000,000, 
papers  for  which  have  been  filed.  The  directors  are  residents 
of  Maine. 

ASTORIA,  ORE.— Articles  of  incorporation  of  the  Mutual 
Telephone  Company  have  been  filed.  The  incorporators  are 
W.  D.  Torrey,  A.  J.  Gragg  and  I.  N.  Fleicschner,  and  capitiil 
stock  is  $2500.  They  will  construct  a  telephone  line  from 
Seaside  to  Elk  Creek. 

SACRAMENTO,  CAL.— Articles  of  incorporation  have 
been  filed  by  the  Sacramento  Interurban  Railway,  which  pro- 
poses to  construct  an  electric  line  connecting  Sacramento, 
Fair  Oaks,  Orangevale  and  Roseville.  The  capital  stock  is 
$500,000,  with  $50,000  subscribed.  D.  W.  Johnston  of  the 
North  Sacramento  Company  is  the  heaviest  stockholder. 
Other  directors  are  M.  N.  Williamson,  Marshal  Diggs,  Ray  C. 
Waring,  A.  D.  Kidahl,  Charles  E.  Hollister  and  James  F. 
Elliott,  all  owners  of  North  Sacramento  lands.'  The  proposed 
line  will  be  30  miles  in  length. 

SACRAMENTO,  CAL. — Incorporation  papers  for  the  Mt. 
Shasta  Aqueduct  Corporation,  capitalized  at  $10,000,000  with 
offices  at  San  Francisco  have  been  filed.  The  purpose  is  to 
supply  water  to  cities,  develop  power  sites,  etc.  The  directors 
named  are:  Clarence  E.  Sheets,  Oakland;  Thomas  H.  Laine, 
Berkeley;  William  L.  Hawkins,  Joseph  P.  Kennedy  and  H. 
McDonough,  San  Francisco.  Papers  also  were  filed  for  the  Na- 
tional Power  Company,  capitalized  at  $10,000,000,  with  chief 
offices  at  Oakland.  The  directors  named  are:  Leon  M.  Cave, 
H.  L.  Breed,  Charles  Cross,  J.  E.  Bowers  and  E.  A.  Harriman, 
all  of  Oakland. 

OAKLAND,  CAL. — At  the  organization  meeting  of  the  San 
Francisco-Oakland  Terminal  Railways,  the  following  officers 
were  elected:  E.  A.  Heron,  president;  first  vice-president, 
W.  R.  Alberger;  second  vice-president,  Dennis  Searles;  direc- 
tors— E.  A.  Heron,  W.  R.  Alberger,  Dennis  Searles,  Edward 
D.  Keifler,  W.  W.  Briggs,  B.  M.  Atken  and  F.  W.  Frost;  chief 
counsel,  Harmon  Bell.  After  the  meeting.  President  Heron 
said:  "The  filling  in  of  the  Key  Route  pier  for  its  entire 
length  and  the  enlarging  of  the  pier  at  the  western  end  will 
be  the  first  work  undertaken.  This  will  proceed  at  once. 
The  trainshed  will  be  enlarged,  room  being  made  for  additional 
tracks  and  ferry  slips."  An  intimation  of  what  the  men  be- 
hind this  consolidation  expect  to  do  in  the  next  few  years 
was  given  by  the  filing  of  a  deed  of  trust  for  the  terminal 
properties  with  the  Mechanics'  Trust  Company  of  New  Jer- 
sey preparatory  to  a  bcfnd  issue  of  $30,000,000.  What  is  to 
be  done  with  this  money  is  not  explained,  but  it  is  under- 
stood that  it  will  be  one  of  the  first  large  issues  on  whicli 
the  Railroad  Commission,  with  its  enlarged  powers,  will  havo 
to  pass  The  San  Francisco-Oakland  Terminal  Railways  will 
carry  on  the  improvements  planned  by  the  various  corponi- 
tions  before  the  merger.  This  includes  the  extension  of  the 
Key  Route  lines  to  San  Jose  to  Richmond  and  up  into  Cen- 


tral California.  The  suburban  service  of  the  Oakland  Trac- 
tion Company  is  to  be  much  improved,  w-hile  a  number  of 
new  lines  are  planned  for  the  near  future. 

SAX  FRANCISCO,  CAL.— The  filing  of  incorporation 
papers  by  two  light  and  power  companies  having  similar 
names  and  designed  to  do  business  in  adjacent  territory  has 
given  rise  to  rumors  of  a  merger  of  interests.  The  Coast 
Counties  Company  is  incorporated  with  a  capital  of  $4,000,- 
000,  divided  into  40,000  shares  of  a  par  value  of  $100,  half 
being  preferred  and  half  common  stock.  The  incorporators 
are:  Henry  Mallock,  Oakland;  William  R.  Bosley,  Geo.  H. 
Susman,  S.  W.  Pryer,  S.  oVlmer  and  K.  L.  Dazey,  San  Fran- 
cisco and  J.  E.  Daub  of  Oakland.  The  Coast  Valleys  Com- 
pany Is  incorporated  for  $5,000,000.  The  shares  have  a  par 
value  of  $100  and  are  divided  as  follows:  20,000  preferred 
and  30,000  common.  The  incorporators  are:  H.  A.  Thorn- 
ton, Berkeley;  John  F.  Forbes,  Alameda;  A.  R.  Franklin, 
Sausalito;  F.  W.  Geiger  and  G.  V.  Matthews  of  San  Fran 
Cisco.  The  principa,l  place  of  business  of  both  companies  is 
given  as  San  Francisco.  Rumors  has  it  that  the  two  com- 
panies have  been  organized  by  interests  allied  with  the  Sierra 
and  San  PYancisco  Power  Company,  the  former  to  take  over 
plants  in  Santa  Cruz  and  San  Benito  Counties  controlled  by 
John  Martin  and  associates  the  latter  to  operate  properites 
owned  by  W.  P.  Hammon  and  others  embracing  the  Mon- 
terey County  Gas  &  Electric  Company,  the  Pacific  Grove  Rail- 
way Company  and  the  Salinas  Valley  Water  Company. 


ILLUMINATION. 
SANTA  ROSA,  CAL.— There  was  but  one  bid  for  the  fran- 
chise applied  for  by  the  Great  Western  Power  Company,  and 
that  company  was  granted  the  franchise. 

ANTIOCH,  CAL.— Van  E.  Britton  has  been  granted  a  fran- 
chise to  lay,  operate  and  maintain  a  system  for  the  distribu- 
tion of  gas,  gas  pipes,  conduits,  etc.,  for  furnishing  the  town 
with  light,  heat  and   power. 

FLORENCE,  ORE.— A  franchise  will  be  granted  to  G.  G. 
Bushman  of  Sheridan,  to  install  an  electric  lighting  plant 
and  operate  the  same.  Contractors  will  start  the  construction 
soon  and  have  the  plant  in  operation  by  September. 

ALAMEDA,  CAL.— The  bond  election  involving  $200,000 
will  be  held  April  30.  The  money  is  to  be  used  in  buying  a 
new  site  and  erecting  buildings  and  increasing  the  capacity 
of  the  municipal  light  plant  at  a  cost  of  $150,000,  and  in  im- 
proving the  police  and  fire  department  service. 

SEATTLE,  WASH. — An  ordinance  reducing  the  cost  to 
the  consumers  from  7  to  6  cents  per  kilowatt  hour,  up  to 
60  kw.,  and  4  cents  an  hour  for  all  over  60  kw.,  has  been  re- 
commended for  passage  by  the  city  utilities  committee.  The 
amendment  also  reduces  the  minimum  charges  for  residences 
frcm  $1  to  50  cents  after  the  first  year.  It  passed  by  the 
council  the  ordinance  becomes  effective  July  1. 

SALT  LAKE  CITY,  UTAH. — The  controlling  interest  to 
the  Utah  Gas  &  Coke  Company  has  passed  into  the  hands 
or  Kelsey,  Brewer  &  Company,  of  Grand  Rapids,  Mich.  The 
price  paid  by  the  Michigan  company  is  not  announced,  but 
it  is  reasonable  to  assume  that  it  will  run  close  to  $750,000. 
The  interest  acquired  by  Kelsey,  Brewer  &  Company  is  the 
stock  owned,  up  to  Monday,  by  the  Farwell  Trust  Company 
of  Chicago,  and  its  associates.  Kelsey,  Brewer  &  Coniiiany 
specialize  in  the  operation  of  gas  and  electric  properties,  and 
now  control  plants  in  Indiana,  Michigan  and  Illinois,  and  re- 
cently  acquired  the  Boise,  Idaho,  gas  company. 
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SAX  FRANCISCO,  CAL.— The  Universal  Electric  &  Gas 
Company,  of  which  Claus  A.  and  Rudolph  Spreckels  are  the 
leading  factors,  has  closed  a  deal  for  a  100-vara  lot  fronting 
275  feet  on  Brannan  street  by  275  on  First.  It  is  announced 
that  on  this  newly  acquired  property  the  Universal  Electric 
&  Gas  Company  will  erect  a  plant  large  enough  to  furnish 
illumination  to  this  and  other  cities  about  the  bay.  The  con- 
cern was  incorporated  on  the  27th  of  last  month,  the  capital 
stock  being  fixed  at  $5,000,000.  J.  H.  Sanford  and  Frank 
Harrold  of  this  city  and  P.  S.  Scales  of  San  Mateo  are  iden- 
tified with  the  Spreckels  as  stockholders  in  the  Universal. 

SAN  FRANCISCO,  CAL.— John  A.  Britton,  vice-president 
and  general  manager  of  the  Pacific  Gas  &  Electric  Company, 
has  sent  to  the  Board  of  Supervisors  a  statement  of  the  items 
included  in  the  total  of  $16,324,785.65,  which  was  given  as  the 
amount  of  the  company's  assets  in  a  former  statement.  The 
figures  as  to  assets  now  furnished  are  as  follows:  Electric 
plant,  $14,206,779.99;  steam  sales  plant,  $170,849.46;  deposited 
in  Bank  of  California  on  special  rate  case  accounts,  $123,- 
512.68;  material  and  supplies,  $244,427.54;  advance  taxes, 
$22,091.23;  investments  other  than  bonds,  $5647.54;  bond 
investments,  $133,118.65;  bills  and  accounts  receivable,  $1,417,- 
418.08;  suspense  salaries,  $940.48;  total  $16,324,785.65.  A 
statement  of  the  business  of  the  Metropolitan  Light  &  Power 
Company  last  year,  signed  by  Leopold  Michels  as  president, 
was  also  submitted  by  Mr.  Britton.  It  shows  that  the  Metro- 
politan's revenue  from  gas  during  the  year  amounted  to  $364,- 
092.83  and  the  costs  to  $238,282.97,  leaving  a  gi'oss  profit  of 
$125,809.86.  The  revenue  from  other '  sources  amounted  to 
$43,014.34,  including  $39,664.15  on  account  of  the  excess  gas 
rates  which  were  held  by  court  order  and  $1456.49  for  meter 
rentals.  Deducting  $76,881.72  for  bond  interest,  the  net  profit 
lor  the  year  was  $91,942.48.  The  book  value  of  the  plant  is 
p'.aced  at  $6,853,807.79;  capital  stock,  $5,000,000;  bonds  out- 
standing,  $1,625,000;    floating   debt,   $21,777.80. 


TRANSPORTATION. 

WENATCHEE,  WASH.— The  City  Council  has  granted  an 
electric  railway  franchise  to  Wenatchee  Valley  Railway  & 
Power  Company,  of  which  E.  J.  Felt  is  the  head.  It  is  said 
eastern  people  are  backing  him  to  the  extent  of  $1,000,000. 

OAKLAND,  CAL. — Application  was  made  of  the  Board 
of  Supervisors  for  a  50-year  franchise  for  a  street  car  road 
on  Eunice  street,  north  of  the  Berkeley  line,  by  the  Oakland 
Traction  Company.  The  application  was  referred  to  the 
roads  committee  for  30  days. 

SUTTER  CITY,  CAL.— Construction  work  has  begun  this 
week  by  the  Northern  Electric  Company  at  both  ends  of  its 
Marysville-Colusa  branch.  George  Summy,  a  Sutter  rancher, 
put  100  head  of  stock  at  work  at  Terra  Buena  near  Tuba 
City.  Others  were  put  to  work  at  Meridian.  The  road  will 
go  one-half  mile  south  of  Sutter,  as  the  $24,000  bonus  asked 
by  the  company  to  change  the  route  could  not  be  raised. 

LEWISTON,  IDAHO.— Contracts  for  the  construction  of 
the  electric  line  out  of  Nez  Perce  will  be  let  within  30  days 
by  the  Pacific  Light  &  Power  Company,  according  to  reliable 
information  received  in  Lewiston.  That  the  A.  A.  Welch 
interests  are  now  securing  bonds  for  their  properties  in 
Oregon  to  finance  the  North  Idaho  deal  is  definitely  known. 
The  contracts  when  all  let,  will  involve  close  to  $10,000,000. 

SAN  RAFAEL,  CAL.— The  stockholders  of  the  San  Fran- 
cisco Northern  Electric  Railroad  have  decided  to  take  no 
action  for  the  present  on  their  proposed  road  via  Santa  Rosa, 
Petaluma,  San  Rafael  and  San  Quentin,  outside  of  making  a 
few  preliminary  sun'eys.  The  company  was  started  by  eight 
well-known  business  men  who  subscribed  $5000  each.  Of 
this  amount  they  paid  $25,000  for  the  San  Quentin  terminal. 
Later  the  Sau  Francisco  Northern  was  incorporated  and  the 
transfer  made. 


SALT  LAKE  CITY,  UTAH.— Application  for  a  franchise 
for  operation  of  cars  of  an  electric  interurban  railroad  on 
certain  streets  of  the  city  has  been  filed  by  Judge  William 
H.  King,  representing  a  number  of  local  and  Eastern  capi- 
talists. This  road  is  projected  from  Salt  Lake  City  south 
through  Salt  Lake  County,  LUah  County,  and  eventually  into 
the  coal  regions  of  Emery  County.  Application  for  a  similar 
franchise  was  made  some  time  ago  by  a  company  headed  by 
former  Senator  A.  J.  Evans  and  is  slated  to  come  up  for  con- 
sideration at  an  early  date.  One  of  the  principal  purposes 
of  the  road  will  be  to  carry  the  coal  from  Carbon  and  Emery 
Counties,  where  it  is  produced  so  abundantly,  to  Utah  and 
Salt  Lake  Counties,  where  it  can  be  distributed  for  consump- 
tion, as  well  as  for  shipment  beyond  the  State.  Preliminary 
surveys  have  been  made  and  the  company  represented  by 
Judge  King  says  it  has  the  necessary  capital  to  push  the 
road  to  an  early  completion.  Formal  application  for  the 
franchise  will  be  filed  within  the  next  ten  days. 

PORTLAND,  ORE.— The  sale  of  the  Mount  Hood  Railway 
properties  to  the  Portland  Railway,  Light  &  Power  Company, 
negotiations  for  which  have  been  in  progress  for  more  than 
a  year,  was  completed  March  23.  The  purchasing  company 
will  assume  the  contract  of  the  Mount  Hood  people  to  com- 
plete the  reservoir  site  at  the  head  of  the  Sandy  River,  and 
the  rail  lines  of  the  two  companies  will  be  connected  and 
operated  as  one  system.  The  Mount  Hood  property  consists 
of  a  small  distribution  system  in  North  Portland  and  in  the 
Peninsula  district  and  a  railway  20.3  miles  long  running  up 
the  Sandy  River  to  a  reservoir  site.  The  railroad  is  not  yet 
electrified,  but  is  operated  by  the  aid  of  steam.  There  also 
is  a  power  house  capable,  it  is  said,  of  producing  15,000  kilo- 
watts, upon  the  banks  of  the  Bull  Run,  where  the  water  can 
be  obtained  from  a  reservoir  partially  constructed.  There  is 
a  tunnel  4000  feet  long  and  a  flume  two  or  more  miles  long. 
It  is  this  property  which  tlie  Portland  Railway,  Light  &  Power 
Company  has  taken  over. 


TELEPHONE  AND  TELEGRAPH. 

OTHELLO,  WASH. — The  business  men  here  have  organ- 
ized a  telephone  company.  A.  B.  Crawford  heads  the  board 
of   trustees. 

WINCHESTER,  IDAHO.— Both  the  Nez  Perce  Co-operative 
Telephone  Company  and  the  Pacific  Telephone  &  Telegraph 
Company  have  secured  franchises  to  operate  in  this  city. 

EUREKA,  CAL. — With  the  coming  summer  the  North- 
western Pacific  Railway  Company  will  commence  the  build- 
ing of  a  copiter  wire  telephone  system  for  train  dispatching 
on  the  northern  division  of  the  line  to  extend  from  Eureka 
to  Shively. 

MEDFORD,  ORE.--The  Federal  Telegraph  Company  has 
purchased  an  11  acre  tract  of  land  one-half  mile  east  of  the 
water  tank  in  Central  Point  and  will  establish  a  large  wireless 
telegraph  station  there.  It  is  the  intention  of  the  company 
to  erect  two  300-foot  towers  and  put  in  all  necessary  appli- 
ances to  make  this  one  of  the  largest  and  most  complete  sta- 
tions  on   the  Pacific   Coast. 

ONTARIO,  CAL. — ^The  two  telephone  companies  have 
transferred  their  holdings  to  the  Ontario-Upland  Telephone 
&  Telegraph  Company,  which  has  been  organized  here.  The 
directors  elected  are  H.  M.  Robinson,  W.  A.  Freemire,  R.  B. 
Campbell,  J.  R.  Pollock  and  R.  Grant  White.  Campbell  was 
chosen  president;  P^-eemire,  vice-pfesldent;  Robinson,  sec- 
retary and  treasurer  and  Wliite,  manager.  The  object  of  the 
company  is  to  consolidate  the  two  present  systems  and  raise 
the  service  to  the  highest  possible  efficiency.  The  present 
rates  are  not  to  be  raised,  and  connections  between  the  two 
systems  will  he  made  in  the  immediate  future.  The  two  offices 
will  be  combined  as  soon  as  the  switchboard  can  be  properly 
arranged.     Both  systems  will  be  used  for  long-distance  calls. 
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TURBINE  AND  BOILER  EFFICIENCY  TESTS  IN  OAKLAND 


BY   ROBERT  SIBLEY  XSU   R.   F.  CHEVALIEK. 


Some  years  ago  tlie  Pacific  Gas  &  Electric  Com- 
]jany  installed  at  their  Station  "C"  in  Oakland,  Califor- 
nia, a  9000  kvv.  vertical  Curtis  turbine.  During  the  past 
months  the  generating  output  of  this  station  has  been 
largely  augmented  by  the  installation  of  a  12,000  k\v. 
similar  unit.  In  order  to  house  the  new  equipment, 
the  building  formerly  occupied,  has  been  extended  con- 
siderably to  the  south  and  now  has  a  substantial  con- 
crete front. 

The  steam  consumption  of  this  new  turbine  in  lb. 
per  kw.  hour,  with  a  steam  pressure  of  175  lb.  (gauge) 
at  the  throttle,  was  guaranteed  not  to  be  more  than 
15.2  at  7500  kw.  output,  14.5  at  10,000  and  14.6  at  12,000. 
with     not     more     than 

iy>    lb.    absolute    back 

pressure  in  exhaust 
chamber  of  turbine,  dry 
steam.  100  deg.  F.  su- 
perheat. 

The  following  cor- 
rection factors  were 
agreed  upon  to  apply 
if  exact  contract  con- 
ditions could  not  be 
maintained  while  steam 
consumi^tion  tests  were 
made. 

1  in.  absolute  back 
pressure  in  condenser 
is  equivalent  to  1  lb.  in 
water  rate  per  kw.  hour 
between  2  in.  and  1  in. 
absolute  back  pressure 
at  loads  ranging  from 
10.000  to  12,000  kw. 
At  loads  less  than 
10,000  kw.,  1  in  abso- 
lute back  pressure  is 
equivalent  to  1.2  lb.  in 
water  rate  per  kw. 
hour,  between  2  in.  and 
1  in.  absolute  back 
pressure    in    condenser. 

10  lb.  steam  pres- 
sure equals  1  per  cent 
in   water  rate  per  kw 

'A  paper  read  before  the 
San  Francisco  Section  of  A. 
I.  E.  E.,  March   29,   1912. 


15,000  kw.  Curtis  Turbine  at  Station  A. 


hour.  It  was  agreed  that  the  steam  pressure  under 
test  conditions  would  not  vary  more  than  5  per  cent 
from  175  lb. 

12^  degrees  F.  was  agreed  to  equal  1  per  cent 
in  water  rate  per  kw.  hour.  It  was  agreed  that 
under  test  conditions  the  superheat  would  not  vary 
more  than  25  per  cent  from  100  degrees  F.  It  was 
subsequently  agreed  under  excessive  superheat  of  test 
to  allow  14  degrees  F.  equal  1  per  cent  in  water  rate 
per  kw.  hour. 

From  the  results  of  the  test,  the  data  of  which  is 
herewith  appended,  it  was  found  that  for  a  10,000  kvv. 
load  the  water  consumption  was  14.7  lb.  per  kw.  hour 

and  for  the  12,000  kw. 
load  it  ])roved  to  be  but 
13.87  lb.  per  kw.  hour. 
The  new  turbine- 
unit  has  the  condenser 
installed  in  its  base 
and  hence  in  this  re- 
spect differs  from  the 
former  9000  kw.  in- 
stallation at  this  sta- 
tion. In  the  condenser, 
are  to  be  found  5600 
tubes  each  17  ft.  2  in. 
long,  comprising  a 
journey  of  over  IS 
miles  for  the  water  in 
passing  through  the 
condenser.  25.000  gal- 
lons per  minute  or  36,- 
000.000  per  day  consti- 
tute the  necessary  cir- 
culating water  supply. 
Oakland,  Alameda  and 
Rerkelev  use  onlv  19,- 
000,000'  gallon's  of 
water  per  day,  hence 
it  is  seen  that  this  tur- 
bine alone  uses  a  great- 
er supply  than  all  three 
cities  combined  for. 
their    municipal    use. 

The  turbine  oper- 
ates at  720  revolutions 
per  minute  and  gener- 
ates at  4150  volts,  60 
cycle,   supplying  three- 
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Turbine     Test     Data. 


CCRR£CTI0I1   FOR  STE/iM   PRESSURE 


Preaaur©  during  te9t_ 


Correction  ror  ^auge  error, 

Correoted  prosaure 

Guarantee  baeed  on . 


lbs 

TFT" 


T«Bt  praae-oro  (low) Its 

FrooD  contract,  10#  preaaure  equala 

1^  In  water  rat©. 
Correction  pr'oaaure  factor  for  steam  preBBure_ 


CCRRCCTIOII  FOR  STEAM  TEMPERATURE- 
Tenperatura  during  test 


Cori*©ctlon  for  atem  eipoaare_ 


deg 


deft 


deg 


Ita 


Correoted  tdmporature  during  teat. 

Abaolut©  preesuro  during  teat 

Temperature  at  toat  preaaure, 

Superheat  during  teal ^ d9fi_ 


<^e£ 


Guarantee  baaed  on  euperhe&t  or 


Superheat  during  teat  (hlghT 


defi 


_de£_ 


14  deg.  Pah-  Superhe&t  equala  1^  in  watt-r  rate. 
Correction  factor  foi  temperature ^ 


CORRECTION  FOR  VACUUM 


10000  h.V. 
Load 

171,5 


1.0 


175.0 


5.65 


167.50 


150.65 
100.00 


ATerage  vacuum  during  teat  corrected., 
ffuarante^  based  on_ 


Vaoauffl  during  teat  "Tlo«J         . 
From  contract  1*  aiaolute  back  preeauro 

©quala  1#-  In  aaier  rate. 
Correotlon  factor  for  vacuum 


SUUUARY 


Total  Iba-  of  water  weighed 

Seal©  -^1  -  8/4  lb-  high  86  Ibe. 
scale  #2  -  1/2  rb.  high  S©  lha_ 

Total  watec 

Tolttl  K.W.  output 

Uncorrected  water  rate  [Groae), 


Iba 


Iba 


UnCUI^I  VBbVU  mn.D*  i  a\.v      v%.*w«»/ 

Correction  for  steam  preaaure.  sub.  0.25^9  lbs 

»  0.76^ 

Correction  for  ateam  temparature  ♦  5.06;»  lya 

•  3.62^ 

Correction  for  vacuum,  subtract 0*49  lbs 

Total  corrections,  add_ 


Corrected  water  rate 


TFi 


Ibe 


3.625^ 


26.500 


12000  K.W. 
Load 

166. 


l.OI 

157.4" 


175 -C 


0.76<^ 


S44.VU  • 


S73.90 


170. B9 


100.00 


70.69 


6.06^ 


28.60 
0.4B 


144. 
555475. 


0.C71 

— TTTT 


g7576d. 


C.490 


phase  alternating  current.  Its  base  dimensions  are  17 
ft.  f)  in.  long  and  17  ft.  wide  and  has  a  height  of  33  ft. 
4  in.  The  outer  edge  of  the  disk  travels  at  the  rate  of 
400  ft.  per  second  or  6543  miles  a  day. 

In  cooling  the  generating  windings,  50,000  cu.  ft. 
of  fresh  air  per  minute  are  required  and  this  is  sup- 


15.000  k.v.a.  Curtis  Turbine  at  Station  C. 


Boiler    Test    Data. 


Date  of  teat 

Duration  of  teet^ 
Type   of  burner 


[Qure     I  ~1 


'eTTTe ,~ 


Internal  l^lxer 


4.   Make  of  burner^ 


Etaple-Pfelffer 


Sumber  of  burncre  uBed_ 

Water-heating  eurface 

Superheating   eurface 


AVRRAGE    PRESSURE 

Baroaeter , -^- 

Steam  preaeure  by  gauge  jBaturatedJ_ 
Oil  preasure  at  burner 


inchCB 


Iba. so. in. 


Force  of  draff  in  breeching_ 


Force  of  draft  before  damper ^ — lufi 

Force  of  draft  In  furnace  (near  aupt) l 

Force  of  draft  In  aeh  rlt * 


AVERAGE  TtJJPERATURLS 

15.  External  air 

16. Fire  room 

17.  Air  entering  aah  pit 

18.  Eeceping  gaeee  from  boll6r_ 

19.  Oil  at  turner_ 


Iba.  !.o .  in. 


Ir.e.  water 


watt-r 


Ina.  water 


degreee  F. 


degrees  F. 


decree B  F. 


degreee  F. 


derroee  F. 


20.  Feed  water  entering  boiler 

£1.  Superheated  ateac; 

22.  Saturated  ateam  before  euper- 
heater  due  to  preaaure 

23.  Degreoe  of  euperheat 

FUEL  ^  ,   „  , 

24.  KrnHTal.Crude-Aaad  Oil  Co.  fuel  olH_ 

25.  Gravity  of  oil  at  C0« 

£6.  Gravity  of  oil  at  eO*  

27.  Percentage  of  water  in  the  oll_ 


depreee  F. 


degrees  F. 


degrees  P. 


degreea  F. 


30.31 


~S4^ 


apecific 


£^ 


dey.Beaume 


iiv.  rerceni-Bge  •ji  wtti.01  ^.w  !.».«  w*-^ — ^ — 
2fi.  Calorific  value  of  dry  oil  per  lb_^ 
29,  v;elght  of  oil  ae  flred_ 


per  cor.t 


30.   Weight    of  oil    consuoed  corrected  for 
EjOieturo_ ^ ^ 


Iba 


Iba 


PULL:    AVLRAGL   PLR   HOUR 
51.    Oil    conauoed   per  hour  at   fired. 


2.  Cll  ccneu3.ed  per  hour  corrected 
for  ttolsture_ 


I  or    niOiBvui  w ^ — 

S3.   Oil   per  hour    corrected   for  moisture 

per    cu.    ft.    of   fiiTTiace  voluma 

34.   Oil   per  h^ur   corrected   for  nolature 


VA4.   FW*    <»v».«    „w..-- 

per  sq.ft.  of  heating  eurface 


14. ?2 


64'> 
770 


366.6" 
161.3*' 


fuel  Oil 

070S 


.6  of  1< 


16762. 


WATER 

35.  Total  weight  of  water  fed  to  boiler 

36.  Factor  of  ©vapcrQtlon_ 
37^  --..._-,„_.  ..-„ 


lbs 


,  Equivalent  evaporation  from  &  at  ElEf Ibe 


SAIL!):  AVERAGK  PLB  HOUR 

36.  Water  evaporated  per  hour. „ 

SO.  Equivalent  evaporation  from  A   at  212** 
40.  Equivalent  evaporation  from  &  at  212® 
per  BO.  ft.  of  water  heating  eurface 


HORSE  POWER 

41.  Horao  power  developed  A.S.U.E.  ratlqa  H.P 

42.  Bulldere'  rated  horae  power H.P 

43.  Percentage  of  builders'  rating  developed  % 


ECOKCMIC  RESULTS 
Water  apparently  evaporated  under  actual 

cowlli-lone  per  pound  of  oil  ae  fired 

Equivalent  evaporation  from  &  at  212* 

per  pound  of  oil  as  firod_ lbB_ 


lbs 


Equivalent  evaporation  from  &  at. 212" 
per  pound  of  oil  corrected  for  molature 


Ibe 


EFFICIENCY 
Efficiency  of  the  boller_ 


113 i 3? 


ASALTEIS  CF  IKE  LRY  CASES  BTf  VQHIKE 
Sacple  taken  wnure  gaeee  leave  let  4  enter  2nd  E*; 
Carbon  dioxide  (CDe) ^    I 


189077. 


m6i, 


77}.  . 
175.7% 


plied  through  the  steel  duct  shown  above  the  turbine 
to  the  left.  The  rotating  part  of  the  turbine  weighs 
75  tons,  its  total   weight  being  .^20  tons. 

Boilers. 

The  turbine  is  supplied  with  steam  from  four 
773,  h.p.  water  tube  boilers  of  the  Parker  type.  Each 
boiler  contains  366  four-inch  tubes  20  ft.  long.  The 
total  heating  surface  per  boiler  is  7734  sq.  ft.  with  a 
grate  surface  of  48  sq.  ft. 

The  boilers  were  guaranteed,  under  conditions  of 
sale,  to  evaporate  15>4  lb.  of  water  per  lb.  of  oil.  The 
oil  was  to  be  on  a  calorific  basis  of  18,500  B.t.u.  per  lb., 
and  the  evaporation  of  the  boiler  water  from  and  at 
212°  F.  The  boilers  are  also  guaranteed  to  stand  an 
overload  of  60  per  cent  on  their  builder's  rating  with- 
out sending  forth  chimney  gases  at  a  temperature  of 
above  600°  F.  All  of  these  limits  were  well  met.  Un- 
der test  the  boilers  evaporated  13.61  lb.  of  water  per 
lb.  of  oil.  The  oil  analyzed  18.752  B.t.u.  per  lb.  Hence 
16.14  lb.  of  water  was  evaporated  per  lb.  of  oil  on  the 
basis  of  18.500  B.t.u.  per  lb.  The  efficiency,  hence, 
exceeded  83>4  per  cent.  .\s  to  overload  conditions, 
75   per   cent   overload   was   maintained   for  five   hours 
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with  an  efficiency  above  80  per  cent  and  with  chimney 
gases  below  15  per  cent  C0=. 

The  desio;n  of  the  air  draft  admission  gates  to  the 
boiler  furnace  is  unique  and  of  high  efficiency.  As 
shown  in  the  illustration,  wheels  attached  to  worm 
gears  operate  the  draft  openings  and  thus  the  draft 
can  be  regulated  to  the  minutest  detail.  In  tlie  per- 
formance  of   the    efficiency   test    the    careful    manipu- 


Orsat  .Xijparatus  and  Draft  Gainii-s. 

lation  of  these  gates  aided  greatly  in  securing  the  best 
conditions  of  operation.  The  closing  of  the  damper 
doors  tends  to  bring  the  air  towards  the  tip  of  the 
burner. 

The  ccmdenscr  is  of  the  W'ortliingtoii  two-stage 
type  and  contains  2.^,000  sq.  ft.  of  cooling  surface.  It 
is  situated  in  the  base  of  the  turbine  and  the  circu- 
lating water  enters  toward  the  center  and  divides  out- 
wardly returning  1))'  two  separate  mains.  The  feed 
water  heater  is  of  the  Wheeler  vertical  closed  type  and 
has  2000  sq.  ft.  of  heating  surface. 

The  accumulator,  manufactured  l)y  R.  D.  Wood 
&  Company  has  a  11  J/  in.  by  14  ft.  horizontal  stroke. 
It  is  of  the  accumulator  tank  ballast  type  and  is 
capable  of  develojiing  1150  lb.  per  sq.  in.  working 
pressure   and   actually  delivers   950  lb.   per   sq.  in.   to 


OU   Burners  and  Draft   System. 

the  step  bearings.  This  accumulator  is  held  in  reserve 
for  the  two  turbines  above  referred  to.  The  oil  tank 
filter  is  of  the  Turner  type  and  is  12  ft.  3  in.  by  4  ft. 
with  a  height  of  5  ft.  The  condenser  discharges  into 
a  steel  hot  well  tank  10.\-6x5  ft.  The  dry  vacuum 
pump  is  of  the  rotative  type  and  manufactured  by 
Laidlaw-Dunn-Gordon  Company.  The  size  of  the 
cylinders  are  14x39x30  in. 


A  Byron-Jackson  circulating  pump  with  a  capacity 
of  40,000  gallons  per  minute  performs  the  function 
of  supplying  the  condenser  with  water.  The  circu- 
lating pump  engine  has  a  cylinder  of  16x27x35  in. 
and  is  manufactured  by  the  American  Engine  Com- 
pany. The  exciter  used  for  the  new  turbine  is  of  125 
kw.  capacity  and  of  the  Curtis  vertical  turbo-exciter 
type.      The    Alberger    Pump    Company    supplied    the 


Water  Weighing^  .\ppaiatiis  and   Parker   Boilers. 

four-stage  turi^ine  pump  for  the  feed  water.  The  hot 
well  pumps  used  to  lift  the  water  from  the  condenser 
into  the  hot  well  is  of  the  W'orthington  turbine  driven 
two-stage  ty])e  and  is  motor  driven.  Two  Dean 
]nimps  12x2j^xl2  in.  arc  used  to  supply  the  high 
[)ressure  for  the  step  bearings,  while  two  Dean  puiups 
5j/^>  x  3^  X  5  in.  supply  the  pressure  for  the  guide 
bearings.  Two  Snow  j)umps,  5)4'^  4^x5  in.,  are 
used  to  secure  the  oil  return.  The  new  steel  stacks 
are  125  ft.  high  with  a  diameter  of  10  ft. 

The  complete  new  equipment  is  now  in  full  and 
successful  operation  and  stands  as  a  sentinel  ready 
to  safe-guard  continuity  of  service  at  all  times  in  case 
of  a  temporary  shut  down  in  the  mountains  of  any 
of  the  hydroelectric  plants  of  the  Pacific  Gas  &  Electric 
Company  or  in  event  of  excessive  peak  load  conditions 
developing  at  anv  time  on  the  distriiiuting  system  of 
the  company. 


TELEPHONE  TROUBLES  IN  TACOMA. 

The  entire  I'acilic  Coast  seems  rent  with  agita- 
tions at  present  over  the  absorption  of  the  independent 
lines  by  the  older  and  stronger  corporation,  owned  by 
the  Bell  telephone  interests.  San  Francisco  had  its 
innings  last  week  when  its  citizens  expressed  them- 
sehes  as  overwhelmingly  in  favor  of  the  taking  over 
under  municipal  ownership  of  the  independent  tele- 
phone lines. 

Xow  comes  Tacoma  with  its  troubles.  Here  we 
find  last  week  the  franchise  of  the  Home  Telephone 
Companv  giving  it  the  right  to  maintain  and  operate 
a  telephone  system  in  the  City  of  Tacoma  was  revoked 
by  the  City  Council  in  legislative  session. 

This  franchise  is  now  held  by  the  Sunset  Tele- 
phone &  Telegraph  Company,  which  purchased  the 
Home  Telephone  system  at  a  Federal  receiver's  sale 
several  months  ago  for  $550,000. 

The  franchise  of  the  Sunset  Comi)any  will  expire 
in  1915,  while  the  franchise  of  the  Home  Company 
would  have  run  until  1930, 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 


RIPARIAN  RIGHTS  IN  THE  WESTERN  STATES 

RY   A.   E.   CHANDLER. 


According  to  llie  common  law  doctrine  of  riparian 
rights  in  the  law  of  waters,  each  owner  along  a  stream 
w^as  entitled  to  have  the  waters  thereof  flow  in  the 
natural  channel,  unpolluted  in  quality  and  undimin- 
ished in  quantity.  A  strict  interpretation  of  the  doc- 
trine would  tiserefore  forbid  any  use  of  the  waters  of 
the  stream  \vhatsoever.  It  was  early  modified  in 
England    so   thau   two   uses   are   recognized— ordinary 

or  natural,  including  the  use   for  domestic  and   stock      prior  right  thereto  to  the  extent  of  such  appropriation.' 
purposes,  and    extraordinary    or    artificial,    including  j^^  ^^^  j^^^  seventies  the  case  of  Jones  v.  Adams. 

ict  over  the  waters  of 

Daggett  Creek  of  the  Van 

Sickle  case,  is  a  small  Sierra  creek  in  the  west  side  of 


'•We  conclude,  Uuii,  that  the  common-law  doctrine  giving  the 
riparian  owner  a  right  to  the  flow  of  water  in  its  natural  channel 
upon  and  over  his  lands,  even  though  he  makes  no  beneficial  use 
thereof,  is  inapplicable  to  Colorado.  Imperative  necessity,  un- 
known to  the  countries  which  gave  it  birth,  compels  the  recogni- 
tion of  another  doctrine  in  conflict  therewith.  And  we  hold  that, 
in  the  absence  of  express  statutes  to  the  contrary,  the  first  ap- 
propriator  of  water  from  a  natural  stream  for  a  beneficial  pur- 
pose has,  with  the  qualifications  contained  in  the  constitution,  a 


purposes,  au(i    exiiauiuuKii  v    .M    a.u.w^.c..,    ...v.........^  In  the  late  seventies  the  case 

the   use   for  irrigation   along  the   banks   and   also   for      ^^^  ^^^    ^g^^  ^^^^^  ^^^^^  ^f  ^^i^fl-^ 
mechanical  purposes.     For  "ordmary"  uses  the  upper      ^.^^^^  ^^^^^^  ^^,,^j^,,^    ,j^.^  j^^^^^. 


riparian  owner  is  allgwed'to  take  the  entire  stream 
if  necessary;  but  for  "extraordinary"  uses  he  is  entitled 
to  water  only  when  such  use  will  not  interfere  with 
a  like  use  by  other  rijiarian  owners— that  is,  he  must 
share  the  stream  with  others  along  its  banks. 

As  shown  in  the  previous  paper,  a  different  doctrine 
— that  of  appropriation — grew  up  during  the  early  oc- 
cupancv  bv  the  miners  of  the  public  domain  in  the 
Western  States.  It  was  also  'shown  that  the  early 
California  cases  establishing  the.  new  doctrine  were 
between  parties  not  holding  title  to  any  land  along 
the  streams;  and  that  the  Supreme  Court  of  Nevada  in 
Van  Sickle  v.  ITaines  (7  Nev.  249)  and  the  l'\>deral 
Circuit  Court  for  Nevada  in  Union  Mill  &  Mining  Co. 
v.  b'erris  (2  Saw.  176)  in  1872  held  that  in  cases  where 
title  to  riparian  land  had  passed  from  the  Government, 
the  new  doctrine  must  give  way  to  the  older  and  long 
recognized  (in  England  and  the  Eastern  States)  doc- 
trine of  riparian  rights. 

The  basis  of  the  argument  for  the  rule  laid  down 
in  the  two  Nevada  cases  was  a  statutory  provision 
making  the  common  law  of  England  the  rule  of  deci- 
sion in  all  the  Nevada  courts.  It  is  important  to  note 
the  following  words  of  Chief  Justice  Lewis  (in  Van 
Sickle  V.  Haines)  regarding  the  two  doctrines,  as  they 
show  an  erroneous  view  of  the  doctrine  of  appropria- 
tion which,  unfortunately,  has  been  shared  by  the 
courts  in  many  Western  States : 

"It  ( ihc  common  law)  is  a  rule  which  gives  the  greatest 
right  to  the  greatest  number,  authorizing  each  to  make  a  reason- 
able use  of  it,  providing  he  does  no  injury  to  the  others  equally 
entitled  to  it  with  himself;  whilst  the  rule  of  prior  appropriation 
here  advocated  would  authorize  the  first  person  who  might  choose' 
t;i  make  use  of  or  divert  a  stream,  to  use  or  even  waste  the  whole 
to  the  utter  ruin  of  others  who  might  wish  it." 

In  marked  contrast  to  the  attitude  of  the  Nevada 
courts  in  the  early  cases  is  that  of  the  Colorado  courts. 
In  Coffin  v.  Left  Hand  Ditch  Co..  6  Colo.  443.  decided 
in  1882,  the  issue  between  riparian  owners  and  appro- 
priators  was  before  the  court  for  the  first  time.  Coffin 
and  others  were  riparian  owners  alon.g  the  St.  Vrain 
River,  who,  in  the  dry  season  of  1879.  interfered  with 
the  ditch  of  the  Ditch  Company,  which  diverted  the 
St.  \'rain  waters  to  another  watershed.  The  compaii}^ 
being  a  prior  appropriator.  Coffin  relied  upon  his  ripa- 
rian right.  The  opinion  is  full  of  strong  expressions 
showing  the  need  of  appropriation  in  an  arid  section, 
but  a  few  concluding-  sentences  onlv  are  given  here: 


Carson  Valley  in  Nevada.  It  was  decided  by  the  Su- 
preme Court  of  Nevada  in  188.S  and  the  Van  Sickle  case 
was  overruled  on  the  ground  that  the  doctrines  of  the 
common  law  were  inapplicable  "to  the  wants  and 
necessities  of  the  people,  whether  engaged  in  mining, 
agricultural  or  other  pursuits."  The  doctrine  of  ripa- 
rian rights  was  thus  excluded  from  the  law  of  waters 
in  Nevada  and  has  so  remained. 

The  year  following  the  decision  in  Jones  v.  .Vdanis, 
the  Supreme  Court  of  California  decided  the  celebrated 
case  of  Lux  v.  Haggin  (69  Cal.  2r>S).  The  extreme 
length  of  the  opinion  (two  hundred  pages— probably 
the  longest  in  the  California  reports)  is  sufficient  evi- 
dence of  its  importance  and  the  interest  in  the  issue 
involved.  Lux  and  others  sought  to  stop  Haggin  from 
diverting  the  waters  of  Kern  River  which  would  natur- 
ally flow  down  Buena  \'ista  Slough,  to  ■s^diich  their 
lands  were  riparian.  As  in  the  Van  Sickle  case,  the 
court  had  a  wrong  impression  of  appropriation  and 
stated  "...  It  does  not  require  a  prophetic  vis- 
ion to  anticipate  that  the  adoption  of  the  rule,  so 
called,  of  'appropriation'  would  result  in  a  monopoly 
of  all  the  waters  of  the  state  by  comparatively  few  in- 
dividuals. 

The  riparian  doctrine  as  modified  in  Lux  v.  Hag- 
gin is  commonly  called  the  California  rule.  Its  princi- 
ples, so  often  quoted,  are  best  given  in  the  words  of  the 
court : 

"By  the  common  law  the  right  of  the  riparian  proprietor  to 
the  flow  of  the  stream  is  inseparably  annexed  to  the  soil,  anl 
passes  with  it,  not  as  an  easement  or  appurtenance,  but  as  part 
and  parcel  of  it.  Use  does  not  create  the  right,  and  disuse  can- 
not destroy  or  suspend  it.  The  right  in  each  extends  to  the 
natural  and  usual  flow  of  all  the  water,  unless  where  the  quan- 
tity has  been  diminished  as  a  consequence  of  the  reasonable  ap- 
plication of  it  by  other  riparian  owners  for  purposes  hereafter 
to  be   mentioned. 

"By  our  law  the  riparian  proprietors  are  entitled  to  a  rea- 
sonable use  of  the  waters  of  the  stream  for  the  purpose  of  irri- 
gation. What  is  such  reasonable  use  is  a  question  of  fact,  and 
depends  upon  the  circumstances  appearing  in  each  particular 
case.     ..." 

Lux  V.  Haggin  was  decided  by  a  divided  court  of 
four  to  three.  It  has  not  only  fastened  the  rule  of  ripa- 
rian rights  upon  California,  seemingly  for  all  time,  but 
have  been  the  main  reliance  of  the  other  western 
states   following   the   California    rule.     The   following 
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extract  from  the  dissenting'  opinion  of  Justice  Ross 
shows  how  decided  was  the  difference  of  opinion 
among  the  Justices : 

"The  common-law  doctrine  of  riparian  rights  being  wholly 
inconsistent  with  and  antagonistic  to  that  of  appropriation,  it 
necessarily  follows  that  when  the  federal  and  state  governments 
assented  to,  recognized,  and  confirmed,  with  respect  to  the  waters 
upon  the  public  lands,  the  doctrine  of  appropriation,  they  in  effect 
declared  that  that  of  riparian  rights  did  not  apply.  The  doctrine 
of  appropriation  thus  established  was  not  a  temporary  thing,  to 
exist  only  until  some  one  should  obtain  a  certificate  or  patent  for 
forty  acres  or  some  other  subdivision  of  the  public  land  bor- 
dering on  the  river  or  other  stream  of  water.  It  was,  as  has 
been  said,  born  of  the  necessities  of  the  country  and  its  people, 
was  the  growth  of  years,  permanent  in  its  character,  and  fixed 
the  status  of  water  rights  with  respect  to  public  lands." 

The  California  rule  has  been  adopted  in  California, 
Kansas,  Montana,  Nebraska,  North  Dakota,  Oklahoma. 
Oregon,  South  Dakota,  Texas  and  Washington.  Parts 
of  each  of  the  states  named  are  so  humid  that  irriga- 
tion is  not  only  not  necessary,  but  there  is  a  demand 
for  drainage.  In  the  remainder  of  the  irrigation 
slates — Arizona,  Colorado,  Idaho,  Nevada,  New  Mex- 
ico, Utah  and  Wyoming — the  doctrine  of  riparian 
rights  has  been  abrogated  and  the  so-called  Colorado 
rule  followed ;  that  is,  the  doctrine  of  appropriation  ex- 
clusively. It  may  assist  one  to  remember  the  above 
classification  by  noting  that  the  semi-arid  or  "border" 
states  (that  is,  bordering  the  irrigation  zone)  follow 
the  Caliornia  rule,  and  that  the  strictly  arid  or  "inte- 
rior" states  (that  is,  well  within  the  irrigation  zone) 
follow  the  Colorado  rule. 

One  often  hear.s  the  remark  that  there  is  no  real 
conflict  between  the  doctrines  in  California  to-day,  and 
it  many  times  comes  from  a  supposedly  reliable  source. 
Even  the  Supreme  Court  of  Nevada  in  a  recent  case. 
Twaddle  v.  Winters  (29  Nev.  88)  decided  in  1906,  in 
speaking  of  the  passing  of  the  doctrine  of  riparian 
rights,  quoted  with  approval  the  testimony  of  a  Cali- 
fornia Congressman  in  the  case  of  Kansas  v.  Colorado, 
in  which  he  said  "that  there  had  been  a  departure  from 
the  princi])les  laid  down  in  Lux  v.  Ilaggin,  because  at 
that  time  the  \alue  of  water  was  not  realized ;  that  the 
decision  had  been  practically  reversed  by  the  same 
court  on  subsequent  occasions,  and  that  the  doctrine 
of  prior  appropriation  and  the  application  of  water  to 
a  beneficial  use  is  in  effect  in  force  now  in  that  state." 

The  above  statement  is  entirely  misleading,  as  the 
California  Supreme  Court  has  not  only  not  departed 
from  its  position  in  Lux  v.  Haggin,  but  has  within  the 
past  few  years  handed  down  opinions  which  almost 
nullify  the  doctrine  of  appropriation  under  certain 
physical  conditions. 

\\  hile  the  Nevada  Supreme  Court  was  writing  its 
opinion  in  Twaddle  v.  Winters,  the  case  of  Miller  & 
Lux  V.  Madera  Canal  Co.,  (155  Cal.  59)  was  before  the 
California  Supreme  Court.  It  was  finally  decided  in 
January,  1909.  !\Iiller  &  Lux  as  riparian  owner  along 
the  lower  Fresno  River  sought  to  enjoin  the  Madera 
Canal  Company  from  diverting  the  flood  waters  thereof 
for  storage  in  reservoirs.  The  Fresno  River  drains 
only  the  lower  mountain  area  and  is  therefore  dry 
early  in  the  summer.  The  canal  company  is  the  owner 
of  a  system  of  ditches  for  the  lands  in  the  vicinity  of 
Madera  and  intended  to  make  use  of  certain  natural 


depressions  as  reservoirs  so  that  the  flood  waters  of 
May  and  early  June  might  be  stored  for  use  later  in 
the  season.  The  river  banks  through  the  Miller  & 
Lux  property  are  so  low  that  the  floods  annually  over- 
flow them  and  deposit  "on  such  lands  large^quantities 
of  fertilizing  and  enriching  materials,  increasing  their 
productiveness  and  enhancing  their  value." 

The  canal  company  argued  that  it  intended  to 
divert  and  store  only  the  flood  waters  which  could 
not  be  considered  part  of  the  natural  flow  to  which 
riparian  owners  were  entitled,  and  that  the  use,  if  such 
it  could  be  called,  of  the  flood  waters  by  Miller  &  Lux 
was  too  wasteful  and  unreasonable  to  be  tolerated. 
The  Court  refused  to  accept  this  argument  in  the  fol- 
lowing language : 

"What  the  riparian  proprietor  is  entitled  to  as  against  non- 
riparian  takers  is  the  ordinary  and  usual  flow  of  the  stream. 
There  is  no  good  reason  for  saying  that  the  greatly  increased  flow 
following  the  annually  recurring  fall  of  rain  and  melting  of  snow 
in  the  region  about  the  head  of  the  stream  is  any  less  usual  or 
ordinary  than  the  much  diminished  flow  which  comes  after  the 
rains  and  the  melted  snows  have   run  off." 

"The  doctrine  that  a  riparian  owner  is  limited  to  a  reason- 
able use  of  the  water  applies  only  as  between  different  riparian 
proprietors.  As  against  an  appropriator  who  seeks  to  divert 
water  to  non-riparian  lands,  the  riparian  owner  is  entitled  to  re- 
strain any  diversion  which  will  deprive  him  of  the  customary 
flow  of  water  which  is  or  may  be  beneficial  to  his  land.  He  is  not 
liimted  by  any  measure  of  reasonableness." 

A  case  even  more  bewildering  to  appropriators,  if 
possible,  was  that  of  Miller  v.  Ray  Cities  Water  Com- 
pany, decided  one  year  later — I'ebruary,  1910.  Miller 
was  the  owner  of  a  small  orchard  in  the  Santa  Clara 
\^alley  and  had  for  years  irrigated  it  by  pumping  from 
a  well.  The  water  company  intended  to  construct  a 
dam  to  bed  rock  across  the  "lower  gorge"  of  the  Coy- 
ote River  and  thus  impound  the  flood  waters  of  the 
stream  for  diversion  to  San  Francisco  or  other  bay 
cities.  Below  the  lower  gorge  the  river  flows  through 
Santa  Clara  Valley  to  San  Francisco  Ray,  so  that  no 
lower  storage  is  possible.  Miller  claimed  that  the 
dam  would  prevent  the  underground  waters  from 
reaching  the  water  bearing  stratum  tapped  by  his  well 
and  sought  an  injunction. 

The  Supreme  Court  sustained  the  finding  of  the 
lower  court  that  the  water  bearing  stratum  below 
Miller's  land  has  its  "intake"  in  the  vast  bed  of  gravel 
in  the  lower  gorge  and  is  supplied  by  the  surface  and 
subsurface  waters  of  the  Coyote  River  flowing  through 
said  gorge.  It  accordingly  affirmed  the  decree  perpet- 
ually enjoining  the  water  company  "from  arresting 
or  obstructing  at  or  above  the  lower  gorge  (except 
for  the  reasonable  use  thereof  on  the  lands  of  said  cor- 
poration in  the  exercise  of  its  riparian  rights)  any  of 
the  water  of  the  Coyote  River  which,  excepting  for 
said  arresting  or  diverting,  would  flow  on  the  surface 
of  the  bed  of  said  river  through  said  gorge,  or  would 
flow  or  percolate  through  said  gorge  underneath  the 
surface   thereof." 

In  a  later  article  it  will  be  shown  that  the  owners 
of  land  overlying  a  water  bearing  stratum  are  treated 
in  California  as  riparian  owners,  so  the  Supreme  Court 
held  that  the  water  company  was  properly  restrained 
from  diverting  to  non-riparian  lands  the  water  which 
would   flow  through   the  stratum  tapped  by  Miller's 


310 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.   11 


well,  'riie  water  company  insisted  "thai  if  the  plain- 
tirt"  has  a  right  to  enjoin  the  diversion  of  the  waters 
of  the  stream  which  would  otherwise  percolate  to  and 
supply  the  artesian  stratum  underlying  his  land,  the 
court  was-  not  warranted  in  enjoining  the  appellants 
from  diverting  the  flood  waters  of  the  Coyote  River, 
which  it  was  claimed  were  wasted  and  lost  in  the  bay 
of  San  Francisco." 

Regarding  this  argument  the  Supreme  Court  said  : 
'•All  these  water.s  are  necessary,  of  themselves  or  by  their 
force,  to  supply  underground  waters,  which  they,  even  now,  fail 
to  do  to  the  full  capacity  of  the  underlying  strata,  to  which  full 
capacity  the  plaintiff  .md  others  interested  in  them  arc  entitled 
We  are  not  prepared  to  say  that,  even  in  their  flow  after 
passing  the  gravels  in  which  the  intake  to  these  artesian  strata 
lie,  they  serve  no  other  useful  purpose,  but  certainly  these  storm 
waters  do  not  become  waste  until  they  have  flowed  over  these 
gravel  be(I>  and  are  on  their  way  to  the  bay.  It  is  only  there 
that  it  nny  be  said  that  they  can  perform  no  further  useful 
service,  the  only  place  where  they  first  become  waste  waters,  and 
where,  without  .apparently  invading  the  rights  of  anyone  they 
may  be  diverted.  \o  reasonable  objection  could  be  made  to  the 
diversion  of  the  waters  there  because  they  arc  then,  for  all  prac- 
tical purposes,  waste  waters." 

The  above  ruling  seems  to  establish  so  wasteful 
a  policy  that  Justice  Shaw  wrote  a  concurring  ojjinion 
and  clearly  presented  the  dire  need  of  storage  of  our 
(food  waters,  showing  the  accomi>lishment  of  the  trijile 
purpose  of  lessening  damage  by  overflow,  afifording 
irrigation  water  during  the  dry  season  and, 
through  return  waters  from  increased  irrigation, 
iH'ttcring  naxigation  during  the  low  water  ])e- 
riod.  lie  held,  however,  that  the  conditions  in  the 
Santa  Clara  N'alley  are  not  paralleled  elsewhere  in  the 
State,  except  it  may  be  in  the  San  Fernando  valley,  and 
call  for  the  rule  laid  down  :  that  the  floods  wdien  waste 
occurs  are  infrequent  and  such  w-aste  small  and  jjrac- 
lically  indeterminable;  that  the  storage  at  chance  in- 
tervals of  such  small  quantities,  subject  to  heavy  evaj)- 
oration  losses,  would  be  of  little  value ;  and  that  grant- 
iiig  permission  to  store  such  w^aste  while  conferring 
no  substantial  benefit  upon  the  water  company  would 
lessen  the  value  of  the  valley  property  overlying  the 
water  bearing  stratum. 

The  two  cases  above  discussed  are  of  particular 
interest  as  the  era  of  reservoir  building  in  the  states 
recognizing  the  riparian  doctrine  is  just  beginning.  The 
])0!nt  to  be  remend)ered  is  that  each  case  deals  with 
such  conditions  that  the  court  believes  actual  damage 
would  be  done  if  storage  was  allowed.  This  is  em- 
])hasized  in  the  recent  case  of  Miller  &  Lux  w  Fresno 
Flume  Co.  (1.^8  Cal.  626),  decided  Xovember  11,  1010. 
wherein  the  plaintitt  sought  to  have  enjoined  the  main- 
tenance of  defendant's  dam  and  its  alleged  interference 
\\ith  the  natural  flow  of  Stevens(^n  Creek,  a  tributary 
of  the  San  Joafpiin  Rix'er. 

Plaintiffs  quote  many  California  cases  "as  estab- 
lishing the  proposition  that  the  riparian  owner  is 
entitled  to  the  unobstructed  flow  of  a  stream  at  all 
times,  including  flood  waters and  that,  with- 
out re.gard  to  damage,  it  is  the  right  of  every  riparian 
proprietor  tn  have  the  water  come  to  his  land  through 
its  natii)-al  channel,  imdiminished  in  quantity  and  un- 
impaired in  quality,  save  to  the  extent  that  results 
from  reasonable  use  of  the  water  by  other  riparian 
owners  tijion  the  stream." 


In  answer  to  this  argument  the  court  says: 
"But  the  cases  do  not  support  .the  position  wlVich  appellants 
lake.     Even  if  at   common   law  or  under  the  civil  law  it  was  a 
part  of  the  usufructuary  right  of  the  riparian  owner  to  have  the 
water  flow  by  for  no  purpose  other  than  to  afford  him  pleasure 
in  its  pros|)ect.  such  is  not  the  rule  of  decision  in  this  state.    .    .    . 
It    will   be   found,   therefore,   that  the   decisions  of  this   state 
not  only   do   not   deny   the   right  to   the  use  of  storm  and   flood 
waters,  but  encourage  llic  impounding  and  distribution  of  those 
waters  wherever  it  may  be  done  without  substantial  damage  to  the 
existing    rights   of   owners." 
The  court  continues : 

■In  Miller  v.  Bay  Cities  Water  Co..  157  Cal.  256  (107  Pac. 
115),  the  principle  is  clearly  recognized  and  declared  that  an  ap- 
propriator  of  water  may  divert  for  use  to  any  point  beyond  the 
watershed  any  portion  of  the  waters  of  the  stream  which  serves 
no  useful  purpose  either  to  the  riparian  owners,  or  in  supplying 
the  underground  stratum,  or  such  waters  as  are  in  excess  of  the 
quantity  necessary  for  such  purposes"; 

And  later  in  (piotingfrom  Miller  &  Lux  v.  .Mader.n 
Canal  Company,  slates, 

"That  our  cases  'decide  that  an  injunction  restraining  the 
diversion  of  storm  or  flood  waters  will  not  be  granted  at  the 
instance  of  a  riparian  owner,  when  it  appears  that  he  will  not  be 
injured  in  any  way  by  such  diversion.'  " 

Tt  is  finally  concluded  that  if  the  doctrine  laid  down 
in  tlie  earlier  cases  confers  such  rights  u])on  riparian 
owners  as  claimed  bv  plaintiffs,  then  such  earlier  cases 
may  be  considered  modifled  by  the  later  decisions.  It 
is  shown  in  the  closing  part  of  this  opinion  that  boili 
jnirties  are  really  riparian  owners  so  that  the  relative 
rights  of  ai)i)ropriators  and  riparian  owners  did  not 
actually  arise  in  the  case.  The  language  used  has 
therefore  the  force  of  a  dictum  only,  but  as  it  was 
accepted  bv  an  undivided  court  it  will  undoubtedly 
hold  in  such  cases;  '*^ 

The  conclusion  that  must  be  drawn  from  the 
above  is  that  lower  ri])arian  owners  may  not  only 
enjoin  the  (ii\ersioii  of  the  natural  flow  but  may  also 
enjoin  the  stora.ge  of  even  the  flood  waters  if  such  stor- 
age will  result  in  damage,  either  present  or  prospective. 
It  is  therefore  of  \ital  interest  to  know  the  limits  of 
riparian  lands  and  the  general  limitations  which  other 
states  have  placed  upon  the  riparian  doctrine.  These 
subjects  will  be  considered  in  the  next  article. 


PROGRESS  OF  WATER  RIGHT  ADJUSTMENT 
IN  OREGON. 

In  view  of  llie  interesting  articles  b_\-  A.  E.  Chan- 
dler now  ai^pearing  in  these  columns  on.  the  subject 
of  water  rights,  the  following  conclusions  on  water 
right  law^s  of  the  State  of  Oregon,  by  John  TI.  Lewi.s, 
State  Engineer  of  Oregon,  are  given  as  they  appeared 
in  the  Pacific  I'.uilder  and  Engineer.  As  Air.  Chan- 
dler was  one  of  those  who  were  instrumental  in  bring- 
ing about  the  new  water  right  conditions  in  Oregon, 
added  interest  attaches. 

The  doctrine  of  beneficial  use  was  taken  as  the 
basis  for  the  (  )re,gon  system  of  titles.  The  recent  law 
of  lOrjO  rests  primarily  upon  the  declaration  that  "all 
waters  within  the  State  from  all  sources  of  water 
>uppl\-  Ix-long  to  the  public,"  .  and  that  the  State 
throu.gh  its  police  power  is  charged  with  the  admin- 
istration of  this  jiroperty  in  such  a  way  as  to  promote 
the  peace  and  safety  of  its  citizens. 
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To  administer  this  property  a  board  was  created 
composed  of  the  State  Engineer  and  the  superintend- 
ent of  each  of  the  two  divisions  into  which  the  State 
was  divided.  While  certain  specific  duties  are  assigned 
to  the  different  members  of  this  board,  the  responsi- 
bility of  determining  old  rights,  the  granting  of  new- 
rights,  and  the  protection  of  all  rights  when  deter- 
mined requires  action  of  these  officers  sitting  as  a 
board. 

The  systematic  determination  and  recording  of  ex- 
isting water  rights  is  one  of  the  important  duties 
of  this  boa/d.  The  task  is  comparable  to  the  prepa- 
ration of  the  Domesday  Book  by  William  the  Con- 
queror, which  was  the  first  attempt  in  England  to  sys- 
tematize land  titles.  This  water  record  is  the  founda- 
tion for  police  regulations  necessary  for  the  protection 
of  the  individual  user.  It  is  the  basis  for  computing 
the  surplus  water  in  a  stream  as  a  guide  for  new  in- 
vestments. It  will  also  serve  as  a  basis  for  the  distri- 
bution of  water,  by  the  water  masters,  for  the  protec- 
tion of  new  as  well  as  of  old  rights. 

The  water  code  has  now  been  in  successful  opera- 
tion for  three  years,  during  which  time  no  serious 
defects  have  developed.  It  appears  to  be  giving  gen- 
eral satisfaction  to  all  concerned. 

This  law  would  never  have  been  enacted  but  for 
the  support  of  the  commercial  and  other  interests  who 
are  concerned  onlj-  in  the  development  of  the  Stale 
as  a  whole.  It  will  take  from  five  to  ten  years  yet. 
and  more  liberal  appropriations  to  complete  the  deter- 
mination of  all  old  rights,  and  to  collect  full  informa- 
tion as  to  the  State's  water  supply. 

These  same  interests  should  continue  their  sup- 
port and  vigilance  to  see  that  this  law  is  maintained 
upon  the  statute  books  for  a  sufficient  length  of  time 
to  give  it  a  fair  trial.  To  change  the  system  at  this 
or  an}'  other  time  is  to  undo  all  that  has  gone  before. 
If  at  each  session  of  the  legislature  some  new  sys- 
tem for  recording  deeds  and  mortgages  was  provided, 
it  would  lead  to  such  confusion  of  titles  to  to  destroy 
land  values.  Water  right  values  in  fully  three-fourths 
of  the  State  are  of  more  importance  than  land  values. 
It  is,  therefore,  all  the  more  important  that  the  pres- 
ent system  of  water  titles,  which  is  based  upon  twenty 
years  experience  in  Wyoming,  should  be  given  a  thor- 
ough trial  before  any  radical  change  is  made. 

So  important  is  this  matter  that  some  State  or- 
ganization interested  in  the  highest  development  of 
our  water  resources  should  undertake  the  preparation 
of  a  constitutional  amendment  which  will  more  firmlv 
establish  the  present  system,  and  submit  the  same 
to  a  vote  of  the  people.  The  adoption  of  such  amend- 
ment would  go  far  in  restoring  confidence.  Until  this 
is  done  the  time  of  each  legislature  will  be>so  fullv 
consumed  in  defeating  legislation  proposed  by  enemies 
of  the  present  system  that  much  needed  new  legis- 
lation cannot  be  secured. 

To  the  average  settler  the  question  of  water  titles 
and  water  measurements  appear  most  complicated.  It 
is  no  wonder  that  a  few  wildcat  enterprises  have 
caused  such  a  lack  of  confidence  among  prospective 
purchasers  of  irrigated  lands,  as  to  make  difficult  the 
colonization  of  lands  under  legitimate  enterprises. 
This  lack  of  confidence  has  spread  to  the  eastern  bond 


markets,  thus  making  it  difficult  to  finance  new  enter- 
prises. 

With  its  model  water  law  and  a  fair  beginning  in 
the  collection  of  water  data,  Oregon  is  in  the  front 
rank  of  Western  States  for  a  speedy  recovery  from 
present  unsatisfactory  conditions.  Now  that  the  ex- 
perimental stage  is  over,  the  people  should  not  hesi- 
tate to  make  adequate  appropriations  for  stream  sur- 
veys, and  for  the  determination  of  existing  rights,  so 
that  our  surplus  water  supply  may  be  known.  The 
public  should  fully  appreciate  the  fact  that  future  de- 
velopment will  depend  upon  the  collection  of  these 
data,  and  will  be  in  proportion  to  the  confidence  of 
capital  and  the  water  users  in  the  State's  administra- 
tive syst-em.  Under  the  present  law  wildcat  enter- 
prises can  in  the  future  be  prevented  from  imposing 
on  the  public  if  water  supply  data  is  available  and 
sufficient  funds  provided  for  investigations  by  the 
State's  administrative  officers  prior  to  the  issuance 
of  permits.  When  water  maps  and  records  are  avail- 
able and  can  be  interpreted  as  definitely  as  land  maps, 
confidence  in  all  classes  will  be  restored  as  to  water 
projects,  and  not  before. 


WESTERN  UNION  PENSION  PLAN. 

The  Pacific  Coast  executives  of  the  Western  Union 
Telegraph  Company  have  received  advices  of  the  in- 
auguration of  a  pension  plan  for  the  benefit  of  the 
30,000  employees  connected  with  that  corporation 
throughfiut  the  United  States.  Announcement  was 
made  by  President  Theodore  N.  Vail  as  follows: 

The  plan  in  detail  is  as  follows:  Upon  retirement, 
after  20  years  of  service  and  up  to  and  including  the 
twenty-fifth  year  of  such  service,  the  emi)loyee  re- 
ceives 1  per  cent  of  the  average  salary  for  the  ten  j'ears 
immediately  preceding  retirement  multiplied  by  the 
total  years  of  service.  After  25  years  of  service  and 
up  to  and  including  the  thirty-fifth  year  of  such  ser- 
vice, IJ/  per  cent  additional  for  each  additional  year. 
After  35  years  of  service  and  up  to  and  including  the 
fortieth  year  of  such  service,  2  per  cent  additional  for 
each  additional  year.     After  40  years,  50  per  cent. 

The  minimum  pension  allowance  to  be  $25  a 
month,  except  when  otherwise  direc^^ed.  No  pension 
under  this  plan  will  exceed  $100  per  month. 


N.  E.  L.  A.  TOURS  TO  SEATTLE. 

In  connection  with  the  35th  annual  convention  of 
the  National  Electric  Light  Association  at  Seattle, 
Wash.,  June  10-14,  1912.  the  transportation  committee 
has  arranged  several  special  tours  de  luxe  for  Eastern 
delegates.  Special  trains  will  leave  New  York  Citv 
and  Boston  on  May  26,  visiting  en  route  Grand  Can- 
yon of  Arizona,  Southern  California,  San  Francisco 
and  Seattle,  arriving  June  9  and  returning  on  June  14 
by  way  of  Portland,  Yellowstone  Park,  Salt  Lake  City 
and  Denver.  Other  special  trains  will  leave  New  York 
and  Chicago  on  June  4,  by  way  of  the  Canadian  Rock- 
ies, while  s])ecials  will  also  be  run  from  Chicago  on 
June  6  and  St.  Louis  on  June  5.  Beautiful  booklets 
and  other  literature  are  being  sent  to  all  members  so 
a'^  to  arrange  for  accommodations  in  advance.  Special 
reduced  fares  have  been  given  by  the  railroads. 
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TRADE    RELATIONS    IN    THE    ELECTRICAL 
INDUSTRY. 

BV    PHILIP   S.   DODD. 

The  question  of  trade  relations  between  the  cen- 
tral station,  the  jobber,  the  contractor  and  the  manu- 
facturer has  been  for  many  years  much  debated.  While 
some  relation  along  co-operative  lines  has  been  recog- 
nized as  a  vital  necessity  to  the  growth  of  the  electrical 
industry,  the  point  for  debate  has  always  been  as  to 
just  what  this  co-operation  could  be  and  just  what 
lines  it  should  follow. 

It  is  recognized  that  the  central  stations  must,  to  a 
certain  extent,  take  the  initiative  because  of  the  fact 
that  it  is  their  current  which  will  be  used  for  the  opera- 
tion of  all  current  consuming  devices  sold. 

There  are  so  many  points  to  be  considered  and 
local  conditions  vary  so  greatly,  that  the  question 
of  co-operation  along  any  line,  must  naturally  be  a 
question  to  be  discussed  locally,  rather  than  as  a  na- 
tional proposition.  Either  locally  or  nationally  the 
question  can  logically,  only  be  arrived  at  satisfactorily 
from  one  viewpoint,— "The  greatest  good  to  the 
greatest  number"— and  by  the  "greatest  number" 
means  not  only  the  manufacturers,  the  central  station 
and  other  distributors  of  energj'  and  devices,  but  the 
public  as  a  whole— the  ultimate  consumer  of  electrical 
energy  and  electrical  products. 

Admitting  that  the  use  of  electrical  energy  through 
some  form  of  current  consuming  devices,  confers  a 
benefit  on  the'  vast  majority  of  the  individuals  who 
go  to  make  up  our  population — the  question  is,  how 
best  to  increase  the  uses  of  electricity  and  educate  the 
masses  to  a  fuller  knowledge  of  the  benefit  that  lies 
at  their  hands. 

Considering  the  question  from  the  viewpoint  of 
ii.-dustrial  economies,  it  would  seem  that  this  education 
could  be  best  handled  through  co-operative  effort  on 
the  part  of  the  various  interests  who  are  endeavoring 
tc  increase  the  sale  of  current  consuming  devices  or 
electrical  energy  and  as  it  clear  that  co-operation  is 
only  possible  where  each  have  equal  opportunity  for 
profit  in  proportion  to  investment  or  elTort  expended, 
it  would  appear  necessary  that  the  first  step  toward 
any  practical  move  for  development  would  be  harmon- 
ization of  the  various  allied,  but  sometimes  warring 
interests. 

Agreements  must  be  reached  and  adhered  to,  as  to 
the  definite  field  of  operation  of  each  and  arrange- 
ments made  which  will  give  to  each  a  fair  return,  and 
an  equal  opportunity.  Once  this  is  accomplished  the 
means  for  development  of  the  market  are  many. 

To  the  initiated,  electricit}'  is  a  simple  servant, 
easy  to  handle  and  control,  and  always  ready  for  work 
al  a  pull  of  the  switch  or  a  pressure  of  the  button, 
but  it  must  be  remembered  that  to  tlie  greater  ma- 
jority of  the  public,  it  has  been  a  thing  of  fear — a  stu- 
pendous mystery  and  that  increase  in  its  use  must 
come  through  education — education  along  the  lines 
of  safety,  economy,  healthfulness.  readiness  and  sure- 
ness  of  service  and  the  like. 

Education  is  more  vital  to  the  increased  use  of 
electricity  than  to  the  marketing  of  any  other  com- 
modity which  is  in  general  use  by  the  public  today. 
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Eft'orts  toward  that  education  are  being  made  in  many 
directions  and  in  many  different  ways.  Through  pub- 
licity work  on  the  part  of  the  various  local  organ- 
izations, such  as  the  Jovial  Luncheon  Clubs,  Lunch- 
Club  branches  of  the  National  Electric  Light  Asso- 
ciation company  sections.  Development  Leagues,  etc., 
and  the  efTort  that  is  being  made  by  them  in  every 
progressive  city,  where  it  has  not  already  been  started, 
to  publish  co-operatively  an  electrical  page  in  the 
newspapers.  By  their  co-operation  with  boards  of 
trade,  chambers  of  commerce,  to  advertise  and  assist 
in  the  development  of  the  city  itself  by  the  use  of  elec- 
tric signs,  improved  street  lighting,  etc.,  etc..  and  in 
several  cases  where  it  has  been  successfully  demon- 
strated that  it  is  possible  to  arrange  with  school  boards 
for  the  introducing  of  electrical  courses  in  the  schools 
and  colleges. 

The  commercial  section  of  the  National  Electric  ' 
Light  Association  is  doing  a  number  of  practical  things 
for  the  development  of  the  industry  through  the  prepa- 
ration and  distribution  by  some  of  its  committees 
of  publications  of  educational  value  covering  the 
wiring  and  lighting  of  homes,  the  lighting  of  factories, 
v,-ork  sliops,  etc.,  the  lighting  of  streets,  sign  lighting, 
etc.,  and  by  the  dissemination  among  its  members  for 
use  in  their  work  with  the  public,  of  information  per- 
taining to  commercial  practical  selling  methods,  data 
relative  to  current  consuming  devices,  power  data,  etc., 
etc.  Its  future  plans  include  a  cumulative  index 
of  the  above  together  with  a  complete  catalogue  of  cur- 
rent consuming  devices  and  properly  indexed  digests 
or  abstracts  of  articles  of  commercial  interest  appear- 
ing in  the  current  technical  papers. 

All  this  work  being  co-operative  not  only  on  the 
part  of  the  operating  companies  but  by  them  with 
the  manufacturers,  the  jobbers  and  contractors,  is 
effecting  the  entire  industry  and  is  gradually  but 
surely  bringing  about  more  harmonious  relations 
among  the  different  interests  and  settling  day  by  day 
the  question  of  trade  relations  which  until  only  re- 
cently has  stunted  the  growth  of  the  business. 

We  are  all  learning, — the  central  station  that  real 
development  comes  only  by  the  use  of  intelligent 
effort  in  educating  the  public  and  by  active  co-opera- 
tion with  the  jobbers,  contractors  and  manufacturers, 
and  the  jobber,  contractor,  and  manufacturer  that  it 
is  not  only  desirable  but  necessary  that  they  co-operate 
with  and  secure  the  full  co-operation  of  the  central 
station. 

The  Commercial  Section,  the  Jobbers'  and  Con- 
tractors' Association,  the  Jovian  Order  as  a  whole  and 
through  its  local  organizations  and  the  various  other 
local  organizations  are  all  working  co-operatively 
among  themselves  and  in  many  instances  with  each 
other  towards  practical  concatenated  effort  for  the 
development  and  betterment  of  the  business  as  a  whole, 
and  while  individual  publicity  is  logical  and  valuable 
and  will  without  doubt  always  be  continued,  the  ten- 
dency is  toward  mutual  eft'ort  for  mutual  good,  not 
only  along  publicity  lines,  but  in  many  other  channels. 
The  time  is  not  far  distant  when  this  working  together 
of  the  various  interests  will  be  settling  quietly  and 
naturally  the  differences  which  may  appear  difficult 
in  the  extreme  to  us  all  today. 
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SOLUTIONS    OF    THERMOTWISTERS. 


The    Indicator   Card — Sixteenth    Lecture. 

RY    .1.    F.    POLLARD. 

1.  By  reading  up  cross  references  on  the  indicator  out- 
line a  series  of  rules  of  procedure  in  taking  cards  froru  tlie 
indicator. 

Rule  1. — Procure  an  indicating  device  suitable  to  the 
type  of  engine  which  is  to  be  tested.  The  Thompson  indicat,  r 
is  one  of  the  oldest  and  probably  the  best  known.  The  Crosby 
indicator  is  well  adapted  to  engines  running  at  high  speed 
(up  to  400  r.p.m.)  Other  types  of  this  class,  such  as  the 
Taber  and  Star  Brass  "Navy  Pattern"  differ  from  the  Crosby 
only  in  the  method  of  producing  straight  line  parallel  moti  ;n 
of  the  pencil.  For  engines  running  more  than  400  r.p.ra.  some 
form  of  optical  indicator  .should  be  used.  The  subsequent 
rules  will  deal  only  with  the  Crosby  indicator  which  Is  a 
(tcmnion  and  a  good  type. 

Rule  2. — Before  using  an  indicator  carefully  clean  all  oi 
the  working  parts,  especially  the  piston.  Next  select  a  spring 
of  such  a  scale  that  with  the  highest  pressure  to  be  recorded 
the  height  of  card  will  not  exceed  about  1%  in.  Attach  the 
spring  in  its  proper  position  and  after  smearing  a  little  cylin- 
der oil  in  a  thin  coat  on  the  working  surface  cf  the  piston, 
replace  the  parts.  Occasionally  oil  the  moving  parts  of  the 
pencil  mechanism  with  watchmaker's  or  porpoise  oil. 

Rule  3. — Adjust  the  screw  on  the  handle  provided  for  mov- 
ing the  pencil  so  that  when  the  latter  is  well  sharpened  a  very 
fine  line  will  be  drawn. 

Rule  4 — Adjust  the  length  of  the  indicator  cord  so  that 
the  drum  will  be  neither  too  loose  nor  too  tight;  that  is  to 
say  will  not  strike  either  of  the  stops  when  the  engine  is 
operating.  The  cord  used  should  be  selected  with  care  since 
it  must  be  of  such  quality  as  not  to  be  stretched  appreciably 
by  the  forces  to  which  it  is  subjected. 

Rule  5. — The  atmospheric  line  should  always  be  taken 
preferably  after  the  diagram  has  been  made.  It  is  drawn  after 
the  indicator  cock  is  closed.  Always  keep  cock  closed  and 
cord  detached  from  cress-head  except  when  a  card  is  to  be 
taken.  Do  not  allow  the  drum  to  snap  back  against  the 
stop  when  the  cord  is  unhooked. 

Rule  6.— As  soon  as  a  card  has  been  made  it  should  be 
removed  and  examined.  If  any  inexplicable  irregularities 
in  the  lines  or  unaccountable  differences  in  lengths  or  areas 
of  different  cards  are  noted  a  strenuous  effcrt  should  be 
made  to  remedy  the  faults.  (Enumeration  of  most  general 
sources  of  error  and  suggestions  for  their  remedy  as  given 
in  problem  2  below.) 

Rule  7. — After  a  test,  the  indicator  should  be  removed  im- 
mediately from  the  engine,  protecting  the  hands  with  waste 
or  thick  gloves  to  prevent  burns.  All  the  parts,  especially 
those  in  the  cylinder,  should  be  thoroughly  cleaned  and  then 
put  together  again  without  the  spring,  which  should  be  put 
away  with  the  other  springs  in  a  box  provided  for  the  indi- 
cator. An  indicator  should  never  be  handled  by  taking  hold 
of  the  drum,  as  usually  it  is  fastened  to  the  indicator  by 
cnly  a  loose  slip  joint  and  this  comes  off  easily. 

2.  Make  a  list  of  all  errors  which  frequently  arise  in 
the  taking  of  indicator  cards  and  devise  cures  or  methods 
to  avoid  the  same. 

(1)  Moyer  states  "About  one-half  the  troubles  with  in- 
dicators in  operation  arise  from  loose  springs,  although  prob- 
ably not  so  frequently  with  the  Thompson  indicators  as  with 
some  other  types."  The  remedy  for  this  is  to  take  care  to 
screw  up  the  spring  firmly  against  both  the  cap  and  the 
Iiiston. 

(2)  Stretching  cf  the  indicator  cord  will  cause  the  pro- 
duction of  inaccurate  cards.     This  can  only  be  remedied  by 


putting  on  a  new  cord  of  material  that  will  not  stretch  under 
the  tension  to  which  it  is  to  be  subjected. 

(3)  Another  frequent  source  of  error  is  grit  on  the 
piston.  This  must  be  removed  by  taking  out  the  piston 
cleaning  it  and  lubricating  it  again  with  cylinder  oil. 

(4)  Before  replacing  the  piston  and  connecting  parts 
in  the  cylinder  it  should  be  seen  to  that  all  the  parts  are 
ccnnected  firmly  and  without  lost  motion  as  this  is  another 
source  of  error  in  cards. 

(5)  Sometimes  and  particularly  is  this  true  in  the  case 
of  gas  engines,  overheating  of  the  piston  w-ill  cause  excessive 
fricticn  which  might  be  remedied  by  any  of  the  common  cyl- 
inder cooling  devices,  such  as  a  coil  carrying  circulating 
water,  a  water  jacket  or  in  this  case  by  simply  arranging  a 
small  stream  of  water  to  flow  over  the  outside  of  the  cylinder. 

(6)  One  of  the  causes  of  errors  in  results  obtained  with 
indicators  not  so  readily  detected  is  due  to  the  pencil  motion 
not  being  parallel  to  the  direction  of  motion  of  the  piston 
in  the  indicator.  A  simple  test  for  this  is  to  draw  an  atmos- 
I)heric  line  on  a  card  placed  on  the  drum.  The  card  should 
be  at  least  as  wide  as  the  height  of  the  drum.  Then  after 
taking  out  the  spring  raise  the  pencil  to  the  full  height  of 
the  card  by  pressing  lightly  on  the  piston.  This  operation 
may  be  repeated  several  times  at  different  points  along  the 
length  of  the  card.  If  the  lines  drawn  are  exactly  perpendic- 
ular to  the  atmospheric  lines  there  is  no  error  in  the  pencil 
mechanism. 

(7)  Inexperienced  testers  often  make  the  mistake  of 
putting  the  spring  and  piston  into  place  by  merely  slipping 
on  the  sleeve  without  screwing  down  the  cap.  Then,  as  a 
result,  when  the  steam  pressure  is  put  on  the  indicator  the 
piston,  spring  and  pencil  mechanism  are  thrown  off  with  a 
great  deal  of  force,  and  some  of  these  expensive  parts  are 
sometimes  completely  demolished 

References:  "Applied  Thermod.vn.imlcs  for  Kngineers,"  by 
W.  D.  Ennis,  and  "Power  Plant  Testing."  by  .1.  .-x.  Moyer. 

COMPUTATION     OF     IRREGULAR     AREAS— EIGHTEENTH 

LECTURE. 

UV   ]•:.   II.   ZKIFFUCHS. 

1.  Given  the  indicator  cards  of  crank  and  head  ends  as 
shown  below  taken  from  a  steam  engine,  compute  the  area 
by  all  six  methods,  thus  satisfying  yourself  as  to  accuracy 
of  each. 


1st   Method, 
diagrams. 


By  adding  up  the  squares   included  in  the 


Head  End  —  1735  sq.  mm. 

Crank  End  —  16.50  sq.  mm. 

1  sq.  mm.  =  0.00155  sq.  in. 

Head   End  =  1735  v  0.00155  =  2.69  sq.  in. 

Crank    End  =  1700  x  0.00155  =  2.62    sq.    in. 

2d    Method:      Trapezoidal   Method: 

A  K 

Area  =  h( |-B+C-|-D-f  E+F+G+H-HI  +  .T+  — ) 

2  2 
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Head    End 


Method   of  Subdividing  Card. 


24 


20 


=  8.3  ( f-27.2  +  33+30.2+25+22+18.2+16+14+- 

2 

:8.3  X  207.6  =  1687  sq.  mm. 

1687  X  0.00155  =  2.67  sq.  in. 
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Area.s  by  Weights. 


Crank   End 

0 


20 


=  S,3(—  +9.5  +  14+16.5+17.5+23+25+30+33  +  26.5  +  — ) 
2  2 

8.3X2050X0.00155  =  2.64    sq.    in. 
Third  Method:     Length  of  Lines  Proportional  to  Areas: 
-Area  =  h  (a+b+c+d+e+f+g+h+1+j) 


Head   End 

=  8.3  (23.75  +  30.5+33+27.4+23+20+17.2+15+12+6) 
=  8.3  X  207.85  X  0.00155  =  2.67   sq.   in. 

Crank  End 

=  8.3  (5  +  12.5  +  15.6  +  16.8  +  19.3+25+26+33+31.5+18) 
=  8.3  X  207.2  X  0.00155  =  2.67  sq.  In. 

4th   Method:      i5y  Weighing: 

0.7622 

Head   End,  Area  =  — • =  2.66  sq.  in. 

0.2866 

0.7505 

Crank  End,  .\roa  ^ —  =  2.62  sq.  in. 

0.2866 

Fifth   Method:      H.v   Simpson's  Rule: 

h 
Area  =  — (A+K)+4(B  +  D+F+G+H  +  J)+2(C+E+G+I) 
:i 

Head  End:  Area  under  upper  curve 

8  3 
=  —(55+2.5) +4  (47.5  +  35.5+22+16.5  +  11) 
3 

+2(45.2+26.5+18.2+14) 
=  2.765  X  794.5  X  0.00155  =  3.41   sq.   in. 
Area  under  lower  curve 

8  3 

—  (33+2.5)  +4(20+5  +  0.5+0.5+.75)+2  (12+1.75+0+0.5) 
3 

=  171.0  X  2.765  X  0.00155  =  0.734  sq.  in. 

3.41 
.73 

2.68  sq.   in.  H.E. 
Crank  End:    Area  under  upper  curve: 

8  3 

=  —  (2  +  55)  +  4  (10+16.2+25.5+34.5+46.8) 
3 

+  2  (14  +  17.5+26  +  45.5)  '^^ 

=  2.765  X  783  X  0.00155  =  3.36   sq.   in. 
Area  under  lower  curve 

8  3 

=  —  (2+551+4  (0+0+0+4.5  +  20)+2  (0+0  +  0.5+12.2) 


3 


2.765  X  180.4  XO.00155  =  0.7725 
3.36 
.77 


2.59  sq.  in.  C.E. 
6th    Method:      By   Planimeter; 
Head    End:      Reading  of  wheel  at  start. 
1st  trial  "  "         "       "    finish 

2d      "  

Mean  Reading,  2.70 

Area  =  2.70  sq.  in.    H.E 
Crank  End:     Reading  of  wheel  at  start. 

1st  trial  '    finish.  ..   2.65 

2d      "  '       "        "...   5.30 

Mean  Reading,  2.65. 

Area  =  2.65  sq.  in.    C.E. 
Summary.  Areas. 


0.000 

2.73 

5.41 


0.000 


H.E. 

Method  Adding  Squares 2.69  sq.  in. 

Trapezoidal    2.67  "  " 

Lines  Prop.  Areas 2.67  "  " 

By  Weighing   2.66  "  " 

"          Simpson's    2.68  "  " 

Planimeter    2.70  "  " 


C.E 
2.62  sq,  in. 
2.64 
2.67 
2.62 
2.59 
2.65 


16.07 

Head  End. 
Average  Area  of  Six  Methods...   2.68  sq.  in. 


15.79 

Crank  End. 
2.64  sq.  in. 
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THE  STEEL  TOWER  TRANSMISSION  LINE  OF 

THE  PORTLAND  RAIWAY,  LIGHT  & 

POWER  COMPANY/ 

BY  E.  D.  SEARING. 

Early  in  1911,  the  Portland  Railway,  Light  & 
Power  Company  decided  to  construct  a  steel  tower 
transmission  line  to  deliver  the  power  from  the  River 
Mill  plant  to  Lincoln  substation,  in  the  city  of  Port- 
land. 

The  River  Mill  plant  was  well  under  construction 
at  that  time  and  has,  since,  been  placed  in  operation. 
It  is  a  water  power  generating  station  on  the  Clacka- 
mas River,  about  three-quarters  of  a  mile  from  the 
town  of  Estacada  and  near  the  way-station  of  River 
Mill,  both  on  the  Oregon  Water  Power  &  Railway 
line,  an  interurban  electric  railway  owned  by  the  com- 
pany. The  capacity  of  the  plant  is  designed  for  an 
ultimate  of  20,000  k.v.a.  maximum.  At  present  there 
are  installed  three  3667  k.v.a.  alternators,  generating 
at  11,000  volts,  60-cycles  and  stepping  up  through  in- 
dividual three-phase  transformers,  star  connected,  to 
57,000  volts.  The  current  at  this  latter  voltage  is  de- 
livered to  the  line  through  the  usual  busses,  switches, 
etc. 

I-incoln  substation  is  the  Portland  terminal  of  the 
line  and  is  situated  near  the  foot  of  East  Lincoln 
street.  This  point  is  in  the  Oregon  Water  Power  & 
Railway  freight  yards  and  only  a  short  distance  from 
the  main  tracks.  The  substation  contains  apparatus, 
similar  to  that  at  the  generating  plant,  for  recci\'ing 
the  current  at  the  line  voltage  and  stepping  it  down  to 
11,000  volts,  at  which  voltage  it  is  distributed  to  the 
various  parts  of  the  city,  through  overhead,  under- 
ground and  submarine  cables. 

At  the  entrance  of  the  line  at  both  River  Mill  and 
Lincoln  substation,  aluminum  electrolytic  arresters  are 
installed  for  protection  to  the  apparatus  against  line 
disturbances.  The  lines  are  carried  into  the  buildings 
through  wall  entrance  bushings  at  the  generating  sta- 
tion and  through  roof  entrance  bushings  at  the  substa- 
tion. 

The  foregoing  defines,  in  a  general  manner,  the 
occasion  for  constructing  the  line,  the  voltage  and  the 
power  to  be  transmitted,  and  the  locations  of  the  sta- 
tions between  which  it  extends. 

From  the  River  Mill  plant,  the  course  of  the  line 
runs  for  about  half  a  mile,  mostly  across  company 
property,  to  the  right  of  way  of  the  Oregon  Water 
Power  &  Railway.  From  this  point,  it  follows  the 
right  of  way  to  Pjarton  Station.  Here,  the  survey 
leaves  the  right  of  way  and  crosses  what  is  termed 
Barton,  or  Boring  Hill,  in  a  direct  line  to  Sycamore 
station,  again  on  the  right  of  way.  The  line  continues 
from  this  point,  on  the  right  of  way,  or  companv  prop- 
erty, to  Lincoln  substation.  As  thus  outlined  the  total 
length  is  27.6  miles.  With  the  exception  of  the  por- 
tion proposed  from  Barton  to  Sycamore,  the  line  is 
now  constructed  as  originally  contemplated.  The  sur- 
vey over  the  hill  extends  through  private  property 
the  entire  distance  and,  on  account  of  difficulties  en- 
countered in  securing  right  of  way,  this  portion  is  car- 
ried, temporarily,  below  another  circuit  on  one  of  the 
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wooden  pole  lines  already  constructed  on  the  public 
highway.  By  deviating  from  the  railway  right  of  way, 
the  line  is  thus  made  shorter  by  about 'five  miles  and 
avoids  a  number  of  long  spans,  s'tream  crossings,  sharp 
curves,  and  two  villages. 

The  line  is  carried  on  steel  supports  for  its  entire 
length,  except  as  noted  previously.  The  standard  sup- 
port is  a  tower  constructed  entirelv  of  galvanized  ma- 
terials, consisting  of  angles,  channels,  etc..  bolted  to- 
gether. This  structure  is  of  a  self-supporting,  or  in- 
flexible, type  and  is  designed  to  carry  two  power  cir- 
cuits of  three  conductors  each,  one  telephone  circuit 
of  two  wires  and  one  ground  wire.  The  circuits  are  in 
vertical  planes  on  each  side  of  the  tower  and  11  ft. 
apart.  The  conductors  of  each  circuit  are  6  ft.  apart, 
suspended  from  three  horizontal  crossarms.  The  tele- 
phone wires  will  be  in  a  horizontal  plane  8  ft.  below 
the  lowest  conductor,  passing  through  the  middle  of 
the  tower.  The  ground  wire  is  4  ft.  above  the  upper 
crossarm  and  on  the  center  line  of  the  structure. 

The  tower  is  built  up  of  four  leg-anglcs,  forming 
a  base  12  ft.  square  at  the  ground  and  tapering  to  3  ft 
square  at  the  lowest  crossarm.  From  the  lowest  to 
the  upper  crossarm,  the  tower  is  of  uniform  cross  sec- 
tion. Above  this  point,  the  angles  converge  to  ap- 
proximately 5  in.  square  to  receive  the  cap  casting  for 
clamping  the  ground  wire.  The  sizes  of  the  leg  angles 
vary  from  3K'  in.  x  3>4  in  x  Y^  in.  at  the  ground  to 
2'/  in.  X  ly.  in.  x  >4  in.  at  the  top.  The  main  structure 
thus  formed  is  braced  and  trussed  in  all  directions  by 
angles  ranging  from  X]/.  in.  x  Ij/^  in.x  i^  in.  to  2]/.  in  x 
2>X  in.  x  y^  in.  The  crossarms  each  consist  of  two  4  in. 
channels  with  webs  vertical,  bent  in  such  a  manner 
that  their  ends  meet  and  bolted  to  the  sides  of  the 
tower  at  right  angles  to  the  line.  The  insulator  sup- 
port consists  of  a  flat  plate  with  a  1>^  in.  hole  for  at- 
taching the  insulator,  bolted  between  the  ends  of  the 
crossarm  channels.  The  lowest  crossarm  is  48  ft.  from 
the  ground,  making  the  standard  tower  64  ft.  in  height 
to  ground  wire  clamp. 

\\'here  higher  towers  than  the  standard  were  nec- 
essary and  for  steep  slopes,  10  ft.,  20  ft.  and  hillside 
extensions  were  used.  The  10  and  20  ft.  extensions 
are  constructed  similar  to  the  standard  towers;  they 
attach  to  the  leg-angles  at  the  bottom,  have  the  same 
taper  and  make  the  total  height  of  the  tower  74  ft.  or 
84  ft.  depending  upon  which  is  used.  The  hillside  e.x- 
tension  differs  only  in  that  it  has  two  longer  legs  to  be 
placed  on  the  downhill  side. 

To  facilitate  climbing  the  towers,  steps  are  pro- 
vided on  one  corner,  extending  from  a  point  8  ft.  above 
the  ground  to  the  lowest  crossarm  ;  they  consist  of  4  in. 
lengths  of  ^4  in.  gas  pipe  bolted  to  the  angles  by  a  bolt 
running  lengthwise  through  the  pipe.  These  steps  al- 
ternate up  the  two  sides  of  one  of  the  corner  angles, 
18  in.  apart.  The  towers  are  anchored  by  ground 
stubs  consisting  of  an  angle  set  into  the  ground  and 
bolted  to  each  leg:  this  angle  having  a  shoe  2  ft. 
square  made  up  of  channels  bolted  together. 

The  standard  towers  each  average  4100  lb.  in 
ueight  and  were  fabricated  in  New  York  City.  Before 
proceeding  with  the  whole  order,  the  manufacturer  con- 
structed a  sample  tower  and  subjected  it  to  stated  tests 
which  were  witnessed  by  a  representative  of  the  com- 
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pany.  'IMie  test  loads  specified  were:  a  pull  of  12,500 
lb.  applied  at  the  intersection  of  the  middle  crossarm 
and  the  center  line  of  the  tower;  a  pull  of  4000  lb.  ap- 
plied at  the  ends  of  any  two  crossarins  (asjjreafate 
pull.  8,000  lb.)  :  a  pull  of  6,000  lb.  applied  at  the 
end  of  any  crossarm  ;  all  these  in  the  horizontal  and  in 
the  direction  of  the  line  ;  and  a  vertical  load  of  1500  lb. 
applied  at  the  end  of  any  cross  arm.  The  tower  was 
accepted  on  the  basis  of  its  withstanding  these  tests 
without  distortion.  The  values  for  the  loadin,sj  were 
derived  from  an  assumed  maximum  condition  of  25 
degrees  F.  below  0,  one-half  inch  of  ice  all  around  the 
conductors,  an  indicated  wind  velocity  of  70  miles  per 
hour  and  with  any  two  conductors  broken. 

The  towers  were  received  entirely  ''knocked 
down,"  the  smaller  members  being  wired  together  and 
the  bolts  boxed.  Bundles  and  boxes  contained  parts 
for  individual  towers  only.  The  lar.ger  members,  bun- 
dles and  boxes  were  marked  so  as  to  identify  thcni  in 
making  up  complete  towers.  The  parts  were  distrib- 
uted for  assembling  piece  by  piece,  at  the  site  of  each 
tower.  In  all  cases  where  space  and  conditions  per- 
mitted, the  towers  were  assembled  on  the  ground  nnd 
erected  by  a  separate  gang.  They  were  arranged  in 
assembling  in  a  position  so  that  when  raised  into  the 
vertical,  the  legs  would  strike  the  holes  for  the  gronnvl 
stubs,  the  holes  being  left  open  until  after  the  towers 
were  erected. 

The  erecting  was  carried  out  by  attaching  a  foot- 
lioard,  or  "kicking  plank."  to  the  legs  of  the  side  rest- 
ing on  the  ground,  the  plank  lieing  staked  to  keep 
it  from  kicking  or  sliding.  A  single  gin  pole  was  used 
for  erecting,  set  in  a  hole  about  a  foot  in  depth  and  suf- 
ficient distance  in  front  of  the  tower  to  clear  it  when 
vertical.  The  pole  was  attached  to  the  tower  bv  a 
short  hitch  with  it  inclined  back  on  the  tower.  The 
tackle  rigged  on  the  pole  was  anchored  well  ahead 
and  back  and  side  lines  were  attached  to  the  tower 
while  it  was  being  raised:  a  two-horse  team  was  u^^ed 
for  pulling:  when  the  tower  reached  nearly  a  vertical, 
the  ground  stubs  standing  free  in  the  holes  were  at- 
tached to  the  two  legs  forward.  The  tower  was  then 
swuntj  further  until  these  legs  took  the  weight  off 
Ihc  "kicking  plank."  This  was  then  detached,  the  other 
two  stubs  were  bolted  on,  and  the  lines  slacked  off, 
allowing  the  tower  to  stand  on  all  four  legs.  A  sep- 
arate crew  finished  the  work  of  aligning  the  towers  and 
backfilling  the  holes.  Along  the  .greater  portion  of  the 
line  completed,  the  towers  were  erected  between  exist- 
ing high  tension  wooden  pole  lines.  This,  in  connec- 
tion w''th  the  cuts  and  fills  for  the  road  bed  made  it 
necessary  to  erect  a  number  of  towers,  piece  bv  piece. 
from  the  ground  up.  This  operation  i)roved  too  expen- 
sive to  permit  of  erection  in  this  manner  where  space 
was  available  for  assembling  with  the  towers  lying  on 
the  ground. 

The  standard  spacing  of  the  towers  on  tangent  is 
500  ft.  This  spacing  \vas  varied  from  150  ft.  on  curves 
to  as  high  as  .560  ft.  in  one  instance  where  it  was  im- 
possible to  secure  a  location  on  the  right  of  wav  other- 
wise. Care  was  used  to  locate  towers  near  each  public 
highway  crossing  in  order  to  secure  the  maximum 
clearance  below  the  lowest  conductors. 

The  tracks  of  the  Oregon  ^^'ater  Power  &  Rail  wav 
follow  regularly  dedicated  streets  through  the  ori.ginal 


townsite  of  Sellwood.  The  streets  being  public  prop- 
erty and  values  placed  on  private  property,  made  it 
necessary'  to  employ  special  construction  through  this 
length;  steel  poles  set  just  inside  the  curb  line  were 
used  to  meet  this  condition,  they  were  manufactured 
in  Portland  and  are  ungalvanized ;  the  main  members 
consist  of  four  main  angles,  latticed  together  with 
smaller  ones ;  the  tops  are  about  1  ft.  square ;  the 
bases  are  2)4  ft.  s(]uare  at  the  ground  and  extend  8  ft. 
into  the  ground  in  a  pedestal  of  concrete.  The  height 
and  design  of  crossarms  and  ground  wire  clamps  and 
vertical  spacing  of  conductors  and  ground  wire  are 
identical  with  the  towers.  The  horizontal  spacing  of 
conductors  is  7  ft.  instead  of  11  ft.  in  the  case  of  the 
towers.  This  lesser  spacing  between  circuits  was 
adopted  on  account  of  the  normal  spacing  of  ])oles 
being  but  200  ft. 

Carried  at  the  extreme  top  of  all  the  structures  and 
held  firmly  in  the  clamp  provided  for  that  purpose,  is 
a  ^  in.  seven-strand,  extra  galvanized,  Siemens-Martin 
cable.  Besides  acting  as  a  target  for  lightning  and  a 
patch,  through  its  connection  with  the  ground  for  the 
dissipation  of  o\erhead  electrical  disturbances,  this 
wire  serves  to  transmit  to  those  adjacent  and  equalize 
any  unusual  strain  occurring  on  any  individual  sup- 
port. This  wire,  in  addition  to  its  connection  to  the 
ground  through  its  contact  with  the  metal  of  the  struc- 
ture, is  also  grounded  at  intervals  of  a  mile  through  a 
copper  wire  soldered  to  it  and  carried  down  and  sol- 
dered to  a  galvanized  pipe  into  the  ground. 

The  insulators  u.sed  throughout  are  the  single- 
piece  unit  suspension  type.  Each  unit  has  a  galvan- 
ized iron  cap  with  a  s[)herical  socket,  open  on  one  side, 
and  a  short  steel  i)in  with  a  ball  end.  The  cap  and  pin 
are  both  cemented  to  the  single  i)ieces  of  -porcelain 
and  the  socket  receives  the  ball-end  of  the  pin  of  the 
next  unit  in  the  series.  Three  units  are  employed 
to  make  up  a  complete  insulator  in  the  suspended  or 
vertical  arrangement.  Where  insulators  are  used  in 
a  strain  or  horizontal  position,  four  units  are  employed. 
\'o  special  strain  towers  or  special  strain  insulators 
were  used  ;  however,  to  prevent  creeping  of  the  line, 
due  to  unusual  stresses  set  up  by  temperature,  winds 
and  dift'erence  in  elevation  of  supports,  the  conduc- 
tcrs  were  dead  ended  at  towers  on  an  average  of  every 
two  miles.  The  chain  of  units  is  suspended  from  the 
crossarm  connection  by  a  hook  which  also  fits  the 
socket  in  the  insulator  cap.  The  conductor  is  attached 
to  the  insulator  bv  a  clamp  which  .grips  the  same  se- 
curely. 

Two  styles  of  clamps  were  used,  suspension  and 
strain.  The  suspension  clamp  is  designed  to  hold  the 
wire  in  the  hanging  position  and  the  strain  clamp  in 
the  dead  end  or  horizontal  position.  The  clamps  have 
clevises  attached  to  sockets  identical  with  those  of  the 
ii'Sulator  caps.  The  insulator  is  easily  assembled  by 
^lipping  the  ball  and  socket  parts  together.  Cotter 
keys  prevent  the  parts  from  disconnectin.g  after  they 
rue  installed. 

The  insulator,  built  up  of  units  connected  in  this 
ii:anner.  makes  a  flexible  combination,  free  to  adjust 
iiself  III  all  conditions  without  internal  torsional  or 
Ijcndin.g  stresses.  The  insulator  units  were  shipped 
nated  in  sets  of  nine  each,  this  being  sufficient  for 
three  insulators  as  ordinarily  used  throughout  the  con- 


April   r,,   1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


317 


struction.  Each  unit  was  tested  before  shipping  at 
from  95,000  to  100,000  volts  for  dry  flash-over,  and  at 
4,000  lb.  pull  for  mechanical  strength.  After  the  me- 
chanical test,  the  insulators  were  again  put  through  the 
potential  test  to  check  against  any  defects  which  may 
not  have  appeared  in  the  first  test  or  were  developed 
by  the  mechanical  stresses.  These  tests  were  made 
by  a  representative  of  the  company,  employed  espe- 
cially for  this  work. 

As  stated  previously,  the  towers  are  constructed 
to  support  two  circuits  of  three  conductors  each.  The 
line,  as  at  present  installed,  consists  of  one  circuit,  with 
the  exception  of  the  portion  from  the  River  Mill  plant 
to  the  first  intersection  with  the  Oregon  Water  Power 
&  Railway  right  of  way.  This  length  carries  two  cir- 
cuits, one  continuing  to  Lincoln  substation,  the  other 
tieing-in  with  the  pole  line  to  Portland  from  the  Caza- 
dero  plant,  located  further  up  the  Clackamas  River. 

The  conductors  are  250.000  cm.  hard  drawn, 
stranded  copper  and  are  calculated  to  transmit  the 
entire  output  of  the  River  Mill  plant  with  less  than 
a  10  per  cent  loss.  These  cables  were  received  on  reels 
carrying  about  5500  ft.  each.  The  stringing  was  per- 
formed by  setting  up  the  reels  on  "horses"  and  reeling 
off  the  cable,  using  a  team  to  pull  the  cable  off  the 
reel  and  along  the  line.  Hinged-side  running  blocks 
were  attached  to  each  crossarm  on  all  the  towers  cov- 
cied  by  the  length  being  strung.  The  insulators  were 
l)laced  in  position  at  the  same  time.  The  cables  were 
then  pulled  up  to  the  crossarms,  one  at  a  time,  and 
(ilaced  in  the  running  blocks  by  opening  up  the  hinged 
side.  The  end  being  fast  at  the  last  tower  strung,  the 
cable  was  then  pulled  until  the  required  sag  was 
reached  as  shown  by  a  table  of  spans,  sags  and  tem- 
peratures furnished  the  stringing  crew.  By  using 
the  blocks,  the  cable  adjusted  itself  to  a  uniform  ten- 
sion throughout  the  pull  and  assumed  the  natural  sag 
for  each  span,  automatically.  The  cable  was  then 
transferred  from  the  blocks  to  the  clamps  attached  to 
the  insulators.  The  scheme  of  using  the  blocks  and 
stringing,  at  about  a  mile  to  the  pull,  worked  to  such 
perfection  that  no  trouble  was  experienced  by  insu- 
lators swinging  out  of  plumb  in  the  direction  of  the 
line,  due  to  the  accumulation  of  unequal  tensions.  The 
telephone  circuit  will  not  be  installed  for  some  time 
to  follow. 

The  aggregate  of  materials  required  for  the  line  is 
310  standard  towers,  32  10  foot  extensions,  22  20  font 
extensions,  17  Hillside  extensions  and  11  steel  poles, 
total  weight,  1,370,000  lb.;  number  of  insulator  units. 
3750;  weight  of  copper  conductors,  350,000  lb.;  weight 
of  steel  ground  wire,  45,000  lb. 

Serving  a  large  power  customer  at  Beayerton,  is  a 
branch  line  connecting  with  the  main  tower  line  near 
The  Oaks  Amusement  Park.  A  3-pole  disconnecting 
switch  supported  on  a  separate  standard  tower  is  in- 
stalled at  his  connecion.  The  branch  line  spans  from 
the  switch  tower  to  a  specially  constructed  steel  tower 
100  ft.  high  on  the  east  bank  of  the  Willamette  River; 
thence  to  another  similar  tower  85  ft.  high  on  the  west 
hank  and  thence  to  wooden  pole  construction  for  the 
balance  of  its  length.  The  span  across  the  river  is 
1790  ft.  and  clears  the  mean'  low  water  level  of  the 
river  under  maximum  loaded  conditions  about  80  ft. 
When  thus  loaded,  the  pull  per  conductor  figures  14,- 


000  lb.  or  an  aggregate  of  42,000  lb.  at  the  top  of  each 
tower. 

The  design  of  transmission  tower  structures  de- 
pends first,  upon  fundamental  principles  and  thereafter, 
to  a  large  degree  upon  data  observed  in  connection 
with  the  tests  on  full  size  sa  nples.  The  fact  that  a 
transmission  tower  is  not  expected  to  be  absolutely 
rigid  necessitates  that  other  points  be  taken  into  con- 
sideration in  the  design  besides  theory.  The  amount 
of  deflection  permissable  withojit  its  being  permanent 
is  high,  many  of  the  members  are  small,  and,  as  a  re- 
sult, there  is  certain  to  be  a  reversal  of  stresses.  The 
only  method  of  determining  the  proper  distribution  of 
materials  to  resist  these  stresses  is  to  observe  the 
structure  under  actual  stressed  conditions. 

The  unit  costs  of  this  installation  are  not  of  value 
for  comparison,  on  account  of  some  of  the  more  un- 
usual conditions  under  which  it  was  carried  out.  One 
of  the  most  pronounced  of  these  is  the  proximity  to  and 
resulting  care  necessary  on  account  of  existing  high 
tension  lines  supply  exceedingly  important  service, 
also,  an  exceptional  number  of  crossings  over  lines 
of  this  character  was  necessary ;  difficulty  was  met  in 
the  character  of  the  soil,  a  large  percentage  of  the  holes 
encountered  sand  and  gravel,  combined  with  water; 
others  were  in  cemented  gravel-and-boulder  hard-pan 
and  required  blasting;  as  already  noted,  it  was  neces- 
sary to  build  up  a  number  of  towers  complete  from 
the  ground;  after  practically  all  of  the  holes  were  dug 
and  about  one-third  of  the  towers  were  still  to  be 
erected,  unusual  rains  set  in  and  it  was  necessary  to 
redig  a  large  number  of  the  holes  for  these  towers; 
special  construction  was  necessar}'  to  avoid  the  pur- 
chase of  property  held  at  excessive  prices;  and  the 
type  of  construction,  on  account  of  the  size  of  con- 
ductors and  the  curves  in  the  alignment,  is  unusually 
heavy.  As  a  matter  of  interest,  it  may  be  noted  that 
the  total  angle  in  the  line  amounts  to  approximately 
900  degrees  or  2^  complete  circles,  if  angles  are  all 
of  the  same  rotation.  All  of  the  foregoing  conditions 
are  not  ordinarily  encountered  in  a  single  parallel. 

The  line  has  been  in  operation  for  nearly  five 
months.  During  this  time,  it  has  withstood  one  of  the 
severest  tests,  which  undoubtedly  will  ever  be  applied 
and  this  without  permanent  distress.  The  "silver 
thaw"  of  this  year  loaded  the  conductors  to  at  least 
ten  times  the  ice  loads  assumed  in  the  calculated  maxi- 
mum conditions.  Fortunately  the  maximum  assumed 
temperature  and  wind  stresses  did  not  accompany  this. 
Such  a  test  would  naturally  be  expected  to  develop 
all  the  defects  in  a  line  previously  unstressed  and  this 
was  the  case.  The  trouble  experienced  was  due  to 
the  slipping  of  one  of  the  dead  end  clamps  owing  to 
only  a  portion  of  the  bolts  having  been  tightened,  a 
result  of  poor  execution  in  the  field.  This  was  suffi- 
cient to  place  the  line  out  of  service ;  however,  the  line 
was  made  inoperative  either  before  or  after  the  above 
occurred  b}^  a  complete  failure  of  the  temporary  con- 
nection over  Barton  Hill.  Under  normal  conditions. 
the  line  has  not  experienced  interruption  to  its  opera- 
tion, other  than  from  the  lireaking  of  three  units  of 
one  insulator  and  the  trouble  thus  caused  by  the  con- 
ductor dropping  to  the  ground.  The  cause  for  the  in- 
sulators breaking  has  not  been  determined,  though  it 
is  thought  to  have  been  a  bullet. 
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I'hrce  weeks  ago,  althougli  aware  of  a  forthcoming 
special  election  looking  toward  the  purchase  of  the 
independent  telephone  company  by 
The  Telephone  the  municipality  of  San  Francisco, 
Situation  although    aware    that    the    Public 

Service  Commission  would  come 
into  lawful  supervision  one  week  later,  the  Pacific  Tele- 
phone &  Telegraph  Company  absorbed  the  independ- 
ent company  at  a  reported  price  of  nearly  $10,000,000. 

Many  looked  with  favor  upon  the  taking  over  of 
the  independent  company  by  the  Pacific,  provided  a 
reasonable  i)ricc  was  paid  for  such  of  the  equipment 
held  by  the  independent  company  as  might  prove  useful 
under  a  combined  system.  The  heedless  manner  in 
^vhic]l  the  deal  was  consummated  has  had  the  ten- 
dency, however,  to  dull  every  human  sympathy  for 
either  corporation.  The  citizens  of  San  Francisco  have 
just  expressed  their  sentiment  in  no  uncertain  terms 
by  overwhelmingly  voting  to  issue  bonds  to  purchase 
the  independent  company  in  spite  of  the  strenuous 
efforts  on  the  i)art  of  the  San  Francisco  Chamber  of 
Commerce  to  the  contrary. 

In  the  case  of  the  taking  over  of  the  independent 
company  by  the  older  and  stronger  corporation  the 
i^suc  is  clear.  The  independent  corporation  was  well- 
known  to  be  a  doubtful  investment  from  its  incipiency. 
^foney  was  nevertheless  played  upon  this  "wheel  of 
fortune"  and  now  that  the  venture  has  proved  an  un- 
questionable failure,  let  the  speculators  in  this  deal 
lose  their  money  and  not  saddle  upon  the  public  an 
eternally  interest  bearing  burden  for  this  ])lunder. 

It  is  rank  injustice  to  expect  the  people  to  pay  ren- 
tals for  the  service  supplied  over  and  beyond  a  rea- 
sonable return  on  the  useful  equipment  purchased. 
F>ecause  a  corporation  has  seen  fit  to  effect  ajvarrogant 
combination  a  week  before  the  people  could  legally 
review  the  matter  by  an  impartial  commission,  makes 
the  issue  devoid  of  sentiment  or  sympathy,  and  now, 
if  this  combination  should  prove  legal,  it  behooves  the 
commission  to  sanction  the  paying  by  the  Pacific  Tele- 
phone &  Tele.graph  Coinpany  of  the  purchase  price 
and  at  the  same  time  to  allow  the  corporation  the  de- 
lightful sensation  of  recei\'ing  a  rate  sufficient  to  pav 
a  reasonable  interest  on  a  reasonable  valuation  of  only 
the  useful  equipment,  which  the  former  independent 
company  possessed.  This  is  unquestionably  far  below 
the  reported  price  involved  in  the  purchase. 

For  the  best  interests  of  all,  it  is  earnestly  desired 
to  bring  about,  in  a  businesslike  manner,  an  adjustment 
of  the  present  telephone  situation.  The  ugly  agitation 
now  on  in  Tacoma,  a  brief  of  which  is  to  be  found  on 
another  page  of  this  Journal,  is  indicative  of  the  kind 
of  public  sentiment  such  overt  acts  on  the  part  of  an 
arrogant  corporation  invariably  arouses. 


\\'e  live  at  the  bottom  of  a  great  ocean  of  air.    In 

this  \ast  expanse  of  aerial   sea,    the    same    powerful 

_  _  .  forces  of  nature  are  at  work  in  the 

Frost  Protection      r  .•  r      jj-  i  •  i         i 

.  tonnation    of    eddies,    whirl-pools, 

by  Electrical  ^^^     ^^j.^^^.    turbulent     phenomena 

Metnods  j^^g   observed    in    the   large   oceans 

cf  water  with  which  w'e  are  so  familiar. 

The  fertile  orchard  lands  of  the  West,  being  sit- 
uated for  the  most  part  in  mountain  valleys,  are  vis- 
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iled  bv  cold  bodies  of  air,  which  slip  down  from  the 
mountains  above  into  the  low  valley  bottoms.  So 
subtle  is  nature  in  bringing  about  this  slippage  of  cold 
air  along  the  earth  surface,  that  seldom  do  we  find 
a  freezing  temperature  at  a  point  15  to  20  feet  above 
the  orchard.  Hence,  considering  a  still  night,  that 
portion  occupied  by  the  tree  and  immediately  surround- 
ing it  should  be  the  only  portion  considered  in  the 
ideal  heating  of  the  orchard.  In  a  word,  the  heating 
of  50.000  pounds  of  air  per  acre  should  suffice.  To 
actually  raise  this  amount  of  air  five  degrees  in  tem- 
perature requires  only  50,000  x  .24  x  5  or  60,000  B.t.u. 

Although  the  present  methods  are  effective  in  sav- 
ing the  orchard  from  a  killing  frost,  it  is  interesting 
to  note  the  enormous  w-aste  heat  energies  that  take 
place.  P.  J.  O'Gara,  meteorological  obper\'er  at  Bed- 
ford, Oregon,  finds  from  careful  tests  that  750  B.t.u. 
are  required  per  tree  each  minute  to  actually  raise 
the  temperature  of  the  surrounding  air  five  degrees. 
Assuming  70  trees  to  the  acre,  instead  of  60,000  B.t.u. 
being  necessary  as  a  whole,  we  find  that  every  hour 
are  required  3,150,000  B.t.u.  Since  it  is  necessary  to 
keep  the  protective  oil  fires  in  operation  for  several 
hours,  it  is  easy  to  see  to  what  enormous  totals  the 
Ii.t.u.  consumption  may  reacii.  Such  inefficiency  is 
almost  unbelievable,  and  yet  even  at  this  wasteful  fig- 
ure orchard  heating  is  far  within  the  range  of  economy 
in  results  produced,  the  saving  of  tlmusands  of  dollars 
in  crops. 

Since  there  is  such  a  wide  margin  in  economv  to 
be  accomplished  by  invention,  it  is  not  beyond  human 
conception  to  believe  that  an  electrical  process  may 
be  devised  in  which  the  heat  is  carefully  and  scien- 
tifically applied  at  vulnerable  points  in  the  orchard, 
or  a  grill  effect  in  the  orchard  produced,  thereby  caus- 
ing the  heated  air  currents  to  remain  earth-bound  in- 
stead of  being  carried  away  skyward.  In  fact.  Pro- 
fessor Alexander  G.  McAdie  of  the  U.  S.  Weather 
Service  at  San  Francisco  has  definitely  shown  that  a 
grill  eft'ect  in  an  orchard  can  be  produced  by  laying 
long  strips  of  paper  down  the  orchard  rows,  thus 
preventing  heat  radiation.  If  these  coverings  of  pajjcr 
are  placed  in  the  afternoon  and  removed  later  in  the 
evening,  it  is  found  that  an  interflow  of  heat  takes 
place  between  the  air  surrounding  the  strips  of  ground 
which  did  and  those  which  did  not  have  the  covering. 

A  kilowatt  hour  of  electrical  energy  consumed 
in  orchard  heating  would  evolve  3414  B.t.u.  of  heat 
per  hour.  The  margin  in  economy  is  so  great  and  the 
reward  both  for  the  inventor  and  for  enormous  power 
consumption  contracts  so  sure  and  substantial,  it  is 
safe  to  say  that  another  decade  will  not  ])ass  hct'nre 
electrical  processes  of  some  sort  will  be  in  general  use. 

As  soon  as  the  energetic  power  plant  managers 
of  the  Coast  appreciate  fully  the  fact  that  one  orchard 
in  California  spent  over  $4700  for  successful  frost  pro- 
tection last  season,  the  immense  application  here  of- 
fered will  dawn  upon  them,  and  it  is  safe  to  sav  that 
the  smile  of  happy  realization — that  smile  from  ear  to 
car  which  invariably  appears  when  dividends  and  new- 
business  heave  into  view— will  lead  them  to  a  thought- 
ful and  careful  investigation  of  the  electric  frost  pro- 
tection problem. 


In  the  last  issue  of  the  Journal,  editorial  comment 
was   made   upon   the  recently  adopted  code  of  ethics 
of  the  Pacific  Coast  Association  of 
Engineering  Consulting  Engineers.     The  agita- 

Ethics  tion  looking  toward  a  heightening 

of  the  ethical  principle  now  in 
vogue  in  the  employing  of  expert  engineering  wit- 
nesses in  court  trials  is  worthy  of  the  staunchest  sup- 
port from  all  those  having  the  interests  of  justice  at 
heart.  To  illustrate  the  present  procedure,  we  shall 
cite  a  prominent  issue  now  at  law  in  the  Northwest. 

Let  us  take  as  an  illustration  the  usual  procedure 
in  the  securing  of  expert  witnesses  in  the  case  of  dam- 
age suits.  The  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road during  the  past  few-  years,  at  an  enormous  ex- 
pense, purchased  a  right-of-way  through  the  North- 
w^estern  States  suitable  for  its  Pacific  Coast  extension. 
Of  necessity,  the  line  passes  through  many  narrow 
valleys,  fertile  and  prosperous.  Natural  water  chan- 
nels were  changed  in  construction  of  the  roadbed,  but 
throughout  the  entire  w^ork  the  highest  water  levels 
known  to  the  oldest  residents  were  carefully  studied, 
and  proper  allowance  made  in  design.  A  neighbor- 
ing railroad,  the  Northern  Pacific,  paralleling  the  pro- 
posed construction  for  scores  of  miles,  had  been  in 
successful  operation  for  twenty-five  years.  The  re- 
cords of  this  old  and  tried  pioneer  road  were  care- 
fully reviewed  and  the  best  engineering  talent  avail-  . 
able  was  utilized  in  checking  up  the  new  work,  espe- 
cially in  matters  of  channel  changes.  In  the  spring 
of  1908,  the  road  was  finally  completed.  A  reasonable 
amount  of  snow  had  fallen,  and  no  unusual  weather 
conditions  could  be  foretold.  However,  in  the  latter 
part  of  May  and  early  in  June  of  that  year,  an  un- 
precedented rainfall  was  experienced.  Every  high 
water  mark  known  to  the  oldest  inhabitant  was  sub- 
merged. Bridges  and  roadbed,  with  their  expensive 
equi])ment.  were  all  swept  aw-ay  in  the  narrow  canyons 
of  western  Montana,  causing  hundreds  of  thousands 
of  dollars  in  damage  not  alone  to  the  railroad  but  also 
to  farmers  and  dwellers  along  the  line.  The  result  was 
that  the  railroad  found  itself  not  only  confronted  with 
having  to  rebuild  its  road  for  many  miles,  but  em- 
barrassed with  damage  suits  totaling  almost  an  equal 
of  expenditure. 

In  the  heated  legal  battle  that  at  once  ensued,  the 
country  was  scoured  for  engineering  experts  who  were 
largely  drawn  from  the  territory  through  which  the 
damage  occurred.  Today,  though  almost  four  years 
have  now  elapsed  since  the  flood  of  1908,  the  legal  fight 
still  continues.  The  individual  cases  are_  called  from 
time  to  time,  and  the  experts  appear  as  witnesses  for  • 
their  respective  sides,  paid  and  retained  by  individual 
parties  in   interest. 

Surely  the  employment  by  the  court  of  thoroughly 
qualified  engineers,  having  the  sanction  and  approval 
of  both  parties  to  an  issue,  would  not  only  put  the  con- 
sulting engineering  profession  above  idle  and  hurtful 
criticism  in  the  rendering  of  expert  opinion,  but  would 
at  the  same  time  heighten  immeasurably  the  accom- 
plishment of  justice,  which,  after  all,  is  the  funda- 
mental excuse  of  existence  for  the  courts  themselves. 
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PERSONALS. 

Ray  Chapman  has  succeeded  J.  W.  White  as  sales  engi- 
neer with  the  Fort  Wayne  Electric  Works  at  San  Francisco. 

H.  A.  Lardner,  manager  of  J.  G.  White  &  Co.'s  Pacific 
Coast  department,  has  returned  to  San  Francisco  from  Port 
land. 

Fred  S.  Myrtle,  head  of  the  publicity  department  of  the 
Pacific  Gas  &  Electric  Company,  has  returned  from  an  inspec- 
tion tour  of  the  system. 

R.  H.  Ballard,  the  secretary  and  assistant  general  man- 
ager of  the  Southern  California  Edison  Company  of  Los  An- 
geles is  at  San  Francisco. 

F.  A.  Richards,  taanager  of  the  car  department  of  Pier- 
son,  Roeding  &  Company,  has  returned  to  San  FYancisco 
after  an  extensive  tour  of  the  Pacific  Northwest. 

C.  M.  Clark,  chairman  of  the  board  of  directors  of  the 
Portland  Railway,  Light  and  Power  Company,  has  returned  to 
Philadelphia  from  an  extended  visit  to  Portland. 

J.  W.  White  has  resigned  as  sales  engineer  with  the 
Fort  Wayne  Electric  Works  at  San  Francisco  to  become  vice- 
president  and  chief  engineer  of  the  Vix  Engineering  Com- 
pany to  become  effective  May  1. 

W.  S.  Coleman  now  holds  the  positon  in  the  San  Francisco 
contract  department  of  the  Pacific  Gas  &  Electric  Company 
from  which  F.  E.  Cronise  recently  resigned  in  order  to  enter 
the  office  of  N.  W.  Halsey  &  Co. 

Wynn  Meredith  and  R.  S.  Buck,  who  are  the  Pacific  Coast 
members  of  the  firm  of  Sanderson  &  Porter  of  New  York, 
have  returned  to  their  San  Francisco  office  after  an  exten 
sive   tour  of   Southern   California   and   adjacent   territory. 

P.  M.  Hunt,  of  Hunt,  Mirk  &  Co.,  is  pushing  the  instal- 
lation of  the  Tulare  County  Power  Co.'s  new  steam-turbine 
electric  power  plant  at  Tulare.  It  is  expected  that  current  will 
be  supplied  to  the  new  transmission  line  within  the  next  two 
weeks. 

R.  B.  Elder,  district  manager  for  several  eastern  elec- 
trical manufacturing  companies,  left  during  the  past  week 
for  a  month's  tour  of  the  factories,  including  those  of  tho 
Ideal  Electric  Manufacturing  Company,  at  Mansfield,  Ohio, 
and  the  Moloney  Electric  Company  at  St.  Louis. 

P.  M.  Downing,  engineer  of  operation  and  maintenance — 
hydraulic  section— and  A.  L.  Trowbridge,  field  engineer  for 
the  Pacific  Gas  &  Electric  Company,  spent  the  past  week  out 
on  the  De  Sabla  system  investigating  the  situation  with  a 
view  to  future  betterments  in  the  way  of  impounding  dams,  etc. 

H.  T.  Cory,  a  consulting  engineer  of  San  Francisco,  for- 
merly of  the  Imperial  Valley  reclamation  project,  has  left 
for  Savannah,  Ga,,  under  urgent  telegraphic  call  from  the 
Flood  Commission  of  Georgia  in  an  attempt  to  solve  the 
recent  heavy  flood  problem  along  the  Savannah  River  drain- 
age. 

A.  W.  Bullard  and  Walter  S.  Crandell  were  elected  direc- 
tors of  the  Great  Western  Power  Company  at  the  annual 
meeting  this  week,  the  latter  representing  the  interests  of  the 
Edwin  Hawley  estate.  Jlortimer  Fleishhacker  was  elected 
president  and  A.  W.  Bullard  vice-president  and  general  man- 
ager. 

J.  R.  Wilson,  sales  manager  of  the  Crocker-Wheeler  Com- 
pany of  Ampere.  N.  J„  has  arrived  at  San  Francisco  with 
Mrs.  Wilson  on  a  tour  of  the  Pacific  Coast.  He  will  make 
his  headquarters  for  a  few  days  with  John  S.  Baker,  the 
company's  district  manager,  at  400-402  First  National  Bank 
Building. 

Ralph  L.  Phelps,  Pacific  Coast  manager  for  the  Safety 
Insulated  Wire  and  Cable  Company,  has  returned  to  San 
Francisco  from  the  San  Joaquin  Valley,  where  the  San  Joaquin 
Light  and  Power  Company  and  associated  companies  were 
made  agents  for  Safety  Ruby  Core  Wire,  which  they  have 
adopted  and  will  handle  exclusively. 


D.  C.  Tuttle,  formerly  with  the  Stone  &  Webster  Engi- 
neering Corporation  of  Boston,  and  more  recently  of  the  engi- 
neering department  of  the  Spring  Valley  Water  Company  of 
San  Francisco,  has  entered  the  firm  of  David  Bixler  &  Com- 
pany of  San  Francisco,  as  manager  of  the  machinery  depart- 
ment in  charge  of  sales  of  their  construction  machinery  and 
equipment  in  the  States  of  California  and  Nevada. 

W.  R.  Alberger,  formerly  vice-president  of  the  traction 
systems  in  Oakland  and  surrounding  territory,  has  been  made 
vice-president  and  general  manager  of  the  new  San  FVancisco- 
Oakland  Terminal  Railways.  This  is  a  consolidation  of  the 
San  Francisco,  Oakland  &  San  Jose  Railway,  the  East  Shore 
&  Suburban  Railway  and  the  California  Railway.  E.  A.  Heron 
is  president  of  the  executive  department.  Under  the  reor- 
ganization, J.  P.  Potter,  formerly  superintendent  of  the  Oak- 
land Traction  and  the  Key  Route,  is  now  assistant  to  the 
general  manager  and  head  of  the  transportation  department. 

E.  E.  Thornton,  who  was  Potter's  assistant,  is  superintendent 
of  transportation.  J.  Q.  Brown,  the  former  chief  engineer  and 
purchasing  agent,  is  now  assistant  to  the  general  manager  and 
chief  of  the  mechanical  and  electrical  department.     Stephen 

F.  Kieffer  is  director  of  engineering.  In  the  mechanical  and 
electrical  department  under  J.  Q.  Brown,  H.  L.  Griswold  is 
engineer;  H.  P.  Hell,  assistant  engineer,  and  H.  Wickson,  signal 
engineer. 


ELECTRICAL  DEVELOPMENT  LEAGUE. 
The  Electrical  Development  League  of  San  Francisco  will 
meet  at  Tail's  Cafe  on  April  9  at  12:15  p.m.  Mr.  Robt.  M. 
Searle,  vice-president  and  general  manager  of  the  Rochester 
Railway  &  Light  Company,  of  Rochester,  N.  Y.,  will  give  a 
strong  talk  on  ways  and  means  of  boosting  the  sale  of  elec- 
tric current  by  means  of  concerted  co-operative  effort.  All 
electrical  men  whether  members  or  not,  are  invited  to  attend. 


SAN    FRANCISCO    ELECTRICAL    CONTRACTORS'    NOTES. 

The  contract  for  Hale  Bros.'  new  building  on  Market, 
near  Fifth,  has  been  let  to  McDonald  and  Kahro,  g^eral  con- 
tractors. 

The  Fisher  Electric  Construction  Company  has  been 
awarded  the  wiring  on  the  building  under  construction  at 
Third  and  Minna  streets. 

George  W.  Roberts,  of  Marysville  and  W.  D.  Thomas  of 
Petaluma,  are  among  the  electrical  contractors  who  arrived 
at  San  Francisco  during  the  past  week. 

The  Butte  Engineering  &  Electric  Company  has  been 
awarded  the  wiring  on  the  apartment  house  on  the  corner 
of  FVanklin,  Page  and  Market  streets.  The  amount  of  the 
contract  is   $4000. 


TRADE    NOTES. 

The  Kellogg  Switchboard  &  Supply  Company  has  sold  to 
the  Rainier  Telephone  Company,  of  Rainier,  Oregon,  a  com- 
plete central  station  equipment.  A.  L.  Clark  is  president  of 
the  company. 

The  Pelton  Water  Wheel  Company  has  been  awarded  a 
contract  for  the  construction  of  two  18,fi00-h.p.  Pelton-Francis 
turbines  for  the  California-Oregon  Power  Company.  This  will 
be  the  largest  turbine  wheel  ever  built  on  the  Pacific  Coast. 
It  will  be  installed  at  a  new  plant  on  the  lower  Klamath 
River  operating  under  a  head  of  12.5  feet,  being  direct  con- 
nected to  a  3-phase  generator. 

A  contract  for  the  equipment  of  the  United  States  cable 
station  at  Sitka,  Alaska,  with  an  electric  power  plant,  has 
been  awarded  by  Maj.  D.  J.  Carr,  of  the  United  States  signal 
corps,  to  the  Western  Electric  Company,  the  lowest  in  a  field 
of  six  bidders.  The  installation  of  a  power  plant  at  the  Sitka 
station  has  been  made  necessary  by  the  abandonment  and 
dismantling  at  that  place  of  the  marine  barracks,  which  for- 
merly furnished  the  power  to  the  Sitka  station. 
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ADDRESS   TO   JOVIANS   BY  JUDGE    DEBEVOISE. 

A  place  for  everything  and  everything  in  its  place  should 
have  been  the  title  of  Judge  Debevoise's  talk  to  the  New- 
York  Jovians  on  March  20th,  for  it  was  very  much  to  this 
point  in  telling  just  what  the  relations  of  the  various  branches 
of  the  electrical  Industry,  represented  by  the  central  station, 
the  manufacturer,  jobber  and  the  contractor  bore  to  each 
other.  In  his  discussion  of  where  the  middle-man  stood  and 
of  his  value  to  the  public,  he  used  copper  for  his  basis,  and 
told  just  what  hands  or  interests  it  passed  through  from  the 
mines  until  it  appeared  as  a  useful  part  of  some  electrical 
device  in  useby  the  "man  in  the  street,"  or  rather  the  man 
or  woman  of  the  house. 

Judge  Debevoise  spoke  of  the  present  government  inves- 
tigations and  the  efforts  on  the  part  of  the  government  which 
would  in  the  next  few  years  tend  to  eliminate  from  any  field 
the  useless  middle-man — the  middle-man  who  did  not  render 
to  the  ultimate  consumer  a  real  service,  or  who  did  not  in 
return  for  his  profit  give  a  service  of  value  to  the  manufac- 
turer in  helping  to  distribute  to  the  consumer  more  econom- 
ically than  the  manufacturer  could  distribute  himself. 

In  the  electrical  industry,  he  said  that  the  various 
branches  were  or  should  be  an  unbroken  chain,  from  the 
manufacturer  to  the  jobber,  and  thence  to  the  central  station 
and  contractor  or  small  dealer,  who  dealt  direct  with  the 
public— the  first  by  its  sale  of  current  and  the  second  by  the 
sale  direct  to  the  public  of  appliances  and  various  current- 
consuming  devices. 

Continuing  further,  he  explained  how  very  logical  it  ap- 
peared that  the  manufacturers  should  market  their  products 
through  the  numerous  and  well-placed  jobbing  houses,  who 
were  not  only  in  a  position  to  carry  stocks,  so  that  material 
could  be  economically  and  quickly  delivered,  but  who  could 
keep  track  of  and  carry  local  credits  where  the  manufacturer 
could  not,  and  who  could  also  assist  by  bearing  a  certain 
I)roportinn  of  the  advertising  and  all  the  selling  expense  for 
these  and  many  other  reasons,  the  jobber  did  render  an 
actual  and  valuable  service  to  the  manufacturer  and  his  cus- 
tomer. 

The  contractor  had  also  his  position  in  the  general 
scheme  of  things,  he  said,  by  distributing  apparatus,  etc., 
direct  to  the  public,  and  by  the  fact  that  to  the  contractor 
logically  belonged  this  part  of  the  service,  and  also  that  ot 
doing  the  wiring  necessary  to  the  sale  of  these  appliances 
for  distribution  of  the  current  for  their  use. 

Clashes  of  these  various  interests  had  occurred  and  were 
occurring,  he  said,  but  through  the  Sons  of  Jove,  the  various 
local  luncheon  clubs  and  in  many  other  ways  they  were  all 
coming  to  meet  and  really  know  one  another.  Through  their 
all  honestly  recognizing  that  where  the  line  of  demarcation 
was  drawn  as  fine  as  it  must  be,  in  the  electrical  industry, 
and  through  open  discussion  and  fair  dealing  and  fair  com- 
petition on  the  part  of  all,  these  differences  were  surely, 
though  perhaps  slowly,  being  eliminated. 

Common  sense  would  show  any  one  the  writing  on  tlie 
wall,  which  was  clearly  that  individual  prosperity  could  only 
come  from  the  prosperity  of  all,  and  for  the  maximum  pros- 
perity it  was  necessary  for  all  to  work  together.  That  tlie 
industry  was  awaking  to  the  economic  waste  of  absolutely 
individual  effort  was  demonstrated  by  the  appearance  in 
fifteen  different  newspapers  of  a  Co-operative  Electrical  Page 
— a  page  in  which  all  local  and  some  national  interests  co- 
operated for  the  education  of  the  public  as  a  whole  to  things 
electrical. 

By  this  and  by  the  formation  and  successful  operation 
in  many  different  parts  of  the  country  of  Co-operative  Jovian 
Luncheon  Clubs,  which  brought  the  various  interests  together 
for  joint  discussion  and  work  which  tended  tow;ard  the  de- 
velopment of  the  industry,  and  in  many  other  efforts  w-hich 
were  being  made  toward  real  cooperative  work,  Mr.  Debe- 
voise said  that  the  interests  of  the  manufacturer,  the  central 


station,  the  jobber  and  the  contractor  was  each  coming  more 
surely  to  take  his  place  in  the  continuity  of  effort  which 
would  give  to  the  public  a  perfect  and  an  economic  service, 
which  together  with  the  efforts  toward  greater  education,  was 
developing  rapidly  and  more  rapidly  the  growth  of  the  indus- 
try and  the  prosperity  of  all. 

The  meeting  closed  with  a  report  of  F.  E.  Watts,  New 
York  Jovian  statesman  and  chairman  of  the  club,  that  the 
committee  appointed  to  carry  out  the  publication  of  the  Co- 
operative Newspaper  Page  in  New  York,  reported  that  they 
had  already  arranged  with  two  of  the  papers  as  to  the  rates, 
etc.,  and  that  work  had  commenced  for  arranging  for  space 
with  advertisers  and  that  the  committee  hoped  that  in  the 
course  of  a  very  few  weeks  that  all  the  space  in  the  two 
papers  would  have  been  contracted  for. 


NEW  CATALOGUES. 
Descriptive  "Leaflet  24-10,  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  describes  the  Westing- 
house  split  frame  commutating  pole  railway  motor  :52,3a. 
This  motor  has  a  rating  ot  32  h.p.  at  500  volts  and  38  h.p.  at 
600   volts. 

Catalog  No.  406  from  the  H.  W.  Johns-Manville  Company 
is  a  300-page  substantially  bound  book  on  'Noark"  Enclosed 
Fuse  Protective  Devices.  This  catalog  forms  a  particularly 
safe  and  logical  ordering  channel  for  those  having  to  do  with 
the  protection  of  electrical  circuits. 

The  American  Eveready  Company  are  distributing  an 
attractive  catalogue  showing  the  construction  and  method  of 
operation  of  Eveready  Portable  and  Stationary  Meters  for 
direct  current  designed  for  charging  stations,  power  plants, 
automobiles,   motor  boats  and   laboratory   testing. 

Catalog  No.  408  from  H.  W.  Johns-Manville  Company, 
sole  selling  agents  for  I.  P.  Frink,  is  devoted  to  Modern  Illum- 
ination for  Insurance  Companies  and  Banks.  Illustrations  are 
given  of  a  number^of  actual  installations  and  drawings  are 
shown  of  the  application  of  Frink  reflectors  to  a  large  num- 
ber of  illuminating  requij^nients. 

The  March  issue  of  Small  Motors,  issued  by  the  indu.s- 
tiial  and  power  department  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  is  devoted  to  electric  motor  vehicle. 
Considerable  valuable  information  is  contained  therein  with 
reference  to  the  operation  of  these  vehicles  and  their  pro- 
duction of  revenue  to  the  central  station. 

"A  Central  Station  Prophecy  Fulfilled"  is  the  title  of  a 
neat  booklet  from  the  Electric  Storage  Battery  Company. 
This  is  of  peculiar  interest  to  central  stations  as  it  shows  the 
actualities  of  the  electric  vehicle  as  a  desirable  load  and  the 
tremendous  increase  in  the  sale  of  electrics. 

The  General  Electric  Company  has  just  issued  an  at- 
tractive publication  relative  to  electric  heating  and  cooking 
appliances  and  their  application  to  the  home,  office  and  fac- 
tory. This  bulletin,  No.  4921,  is  printed  in  two  colors  on 
heavy  coated  stock,  and  has  a  very  attractive  embossed 
cover.  Many  of  the  various  devices  are  shown  in  use.  The 
publication  contains  also  a  section  devoted  to  wiring  plans 
and  wiring  devices  for  the  home. 

The  General  Electric  Company  has  issued  several  new 
bulletins.  No.  4929  is  devoted  to  the  application  of  electric 
motors  to  the  operation  of  brick  plants.  In  this  bulletin  is 
shown  the  electric  motor  as  used  in  the  various  operations 
of  brick  manufacture.  Bulletin  No.  4940  illustrates  and  de- 
scribes that  company's  latest  development  of  the  commufat- 
irg  pole  motor,  known  as  type  DLC.  No.  4928  is  devoted  to 
commercial  searchlight  projectors.  This  bulletin  describes 
not  only  the  carbon  arc  projectors,  but  contains  also  illus- 
trations and  description  of  the  incandescent  lamp  search- 
lights just  placed  upon  the  market. 


322 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS 


[Vol.  XXVIII— No.  14 


THE   NEW  WESTINGHOUSE   OVERSPEED   LIMIT   DEVICE. 

A  new  overspeed  limit  device  for  rotary  converters  and 
motor-generator  sets  has  been  developed  and  will  be  fur- 
nished on  all  Westinghouse  rotary  converters  built  in  the 
future,  and,  when  especially  ordered,  on  motor  generators. 
Fig.  1  shows  the  application  of  the  new  device  to  the  end  of 
a  rotary  converter  shaft  and  Fig.  2  illustrates  the  details. 
Advantageous  features  of  the  new  device  include  its  positive 
action,  few  parts,  rugged  construction  and  compactness. 

The  operation  of  the  mechanism  will  be  apparent  from  a 
study  of  Fig.  2.  Normally  the  trip  lever  is  held  in  the  posi- 
tion shown  in  full  lines  by   the  trip-spring. 


Fig.  1.  New  Overspeed  Limit  Device  Installed  on  a 
Rotary  Converter.  An  Oscillating  Mechanism  of 
the   Standard   Form   is   Also   Shown. 

If  the  speed  of  the  machine  exceeds  the  value  (usually 
15  per  cent  overspeed)  for  which  the  device  is  set,  the  trip 
lever,  due  to  its  centrifugal  force,  flys  outward  positively 
and  quickly,  and,  knocking  over  the  switch  arm,  closes  the 
switch.  A  most  interesting  and  important  point  in  connec- 
tion with  its  action  is  its  pcsitiveness.  If  the  trip  lever 
starts  to  fly  out,  the  speed  remaining  constant  or  increasing, 
it  will  continue  until  it  strikes  the  stop.  This  action  is  due 
to  the  proportions  and  disposition  of  the  trip  spring  and  thf 
trip-lever. 

The  point  on  the  trip-lever  that  strikes  the  switcn-arm  is 
approximately  at  the  center  of  percussion  of  the  lever,  a  fact 
which  insures  an  effective  blow  being  struck  by  the  lever. 

Normally  the  switch-arm  is  held  in  the  open  position  by 
a  toggle  spring.  The  relation  of  the  spring  to  the  lever  is 
such  that  the  resisting  torque  of  the  spring  is  a  minimum. 
When  the  trip  lever  strikes  the  switch-arm  it  forces  the  arm 
past  the  center  point  of  the  toggle  mechanism  and  the  switch, 
under  the  spring's  tension,  closes  of  itself. 

It  is  cnly  necessary  for  the  trip-lever  to  move  the  arm 
a  small  distance,  possible  3/32  in.  to  insure  that  the  switch 
will  close.  The  relation  of  the  parts  is  such  that,  when  the 
arm  is  in  the  closed  position,  the  contacts  are  forced  against 


the  contact  blocks  with  considerable  pressure  much  more  than 
is  required   to  trip  the  switch. 

To  reset  the  switch  it  is  merely  necessary  to  move  the 
switch  arm  back  to  the  normal  position  by  hand.  This  can 
be  readily  done  at  any  time  whether  the  machine  is  running 
or  not  and  without  opening  the  switch  box. 

That  very  few  parts  are  involved  is  evident  from  an 
inspections  of  the  illustrations.  Obviously,  the  fewer  parts 
in  a  mechanism  the  better  it  is,  other  things  being  equal.  The 
minimum  diameter  for  any  bearing  pin  is  V2  in.,  and  the  other 
parts  are  correspondingly  strong.  Adjusting  screws  are  pro- 
vided whereby  the  position  of  the  trip  lever  can  be  closely 
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Fig.    2.      Assembly   Drawing  of  the  Overspeed  Limit 
Device. 

regulated  so  that  it  will  act  at  the  predetermined  speed.  The 
sensitiveness  of  action  of  the  switch  arm  can  also  be  regu- 
lated by  an  adjusting  screw. 

Electrical  connections  for  the  new  device  will  be  the 
same  as  those  used  for  the  former  Westinghouse  standard 
overspeed  trip  arrangement.  If  the  converter  attains  an  over- 
speed  the  trip  lever  flys  out,  the  switch  arm  forces  its  con- 
tacts against  the  contact  blocks  and  an  auxiliary  circuit  Is 
closed.  With  the  usual  scheme  of  connections,  the  closing 
of  this  circuit  energizes  the  solenoid  of  a  tripping  device  (on 
the  alternating-current  circuit-breakers)  which  operates  and 
opens  the  breakers,  cutting  the  machine  from  its  source  of 
supply. 

In  addition  to  the  overspeed  limit  switch  illustrated, 
which  must  reset  manually,  another  switch  has  been  devel- 
oped which  can  be  reset  by  a  solenoid  arranged  within  the 
switch  box.  A  circuit  extends  from  the  solenoid  to  the  switch- 
board and  the  equipment  is  so  designed  that,  after  the  switch 
has  been  tripped,  it  can  be  reset  by  closing  the  solenoid  cir- 
cuit with  a  contact  button  located  at  the  switchboard  or  any 
other  convenient  point.  This  electrical  resetting  arrange- 
ment is  not  standard  and  is  furnished  only  when  specified 
bv  the  purchaser. 


The  Westinghouse  Electric  &  Manufacturing  Company 
has  received  an  order  from  the  Seattle,  Renton  &  Southern 
Railway  Company,  Seattle,  Washington,  for  five  complete 
cars  equipped  with  five  double  No.  317  motors  and  AB 
USG  control. 
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THE  INCREASING  USE  OF  THE  TELEPHONE  FOR  TRAIN 
DISPATCHING. 

The  introduction  of  the  telephone  in  the  field  of  train 
dispatching  still  goes  on  with  rapid  strides.  Its  success  has 
been  emphatic  and  very  gratifying  to  the  officials  on  whose 
roads  it  has  been  installed.  Of  the  railroads  in  the  United 
States,  which  have  adopted  the  telephone  for  handling  trains, 
ninety  per  cent  are  using  the  well  known  apparatus  manufac- 
tured for  that  purpose  by  the  Western  Electric  Company. 

The  New  York  Central  and  Hudson  River  Railroad  a 
month  or  so  ago  placed  an  order  for  forty-five  telephone  sets 
and  miscellaneous  supplies,  to  be  used  in  extending  their 
system;  and  more  recently,  placed  a  further  order  for  sev- 
enty similar  telephone  sets,  fifty-four  transmitter  arms,  thirty 
portable  telephone  sets  with  the  same  number  of  line  poles, 
sixty  test  panels  and  a  considerable  quantity  of  miscellaneous 
supplies. 

In  the  West,  the  Davenport  and  .Muscatine  Railway  Com- 
pany, operating  between  Davenport,  Iowa,  and  Muscatine, 
Icwa,  a  distance  of  about  2.'>  miles,  is  installing  a  four  selector 
and  telephone  way-station  equipment,  four  selector  sema- 
phores and  four  siding  telephones.  In  the  South,  another 
railway  system  to  adopt  the  telephone  is  the  Gulf,  Florida 
and  Alabama  Railway  of  Pensacola,  Florida,  which  has  given 
the  Western  Electric  Company  an  order  for  equipment  for  100 
miles  of  line.  The  apparatus  to  be  furnished  consists  of 
twenty  selectors,  fifteen  siding  sets,  twelve  portable  sets  and 
the  necessary  line  material. 

Other  railroads  in  the  East  and  South,  so  it  is  reported, 
are  constantly  sending  in  "repeat"  orders.  The  Lehigh  Val- 
ley will  install  a  special  yard  dispatching  circuit  consisting 
of  eight  complete  selector  stations,  and  have  also  ordered 
one  hundred  and  forty  portable  telephone  sets  with  line  poles. 
A  total  of  fifty-five  wall  telephones  and  miscellaneous  ma- 
terial for  train  dispatching  circuits  is  going  to  the  Norfolk  and 
Southern  Railroad  Company,  while  the  Norfolk  and  Western 
has  ordered  ninety  adjustaphones  (transmitter  arms)  with 
the  necessary  generator  sets  and  miscellaneous  pole  line 
hardware  for  two  dispatching  circuits. 

The  Chesapeake  and  Ohio  is  steadily  extending  its  tele- 
phone lines  and  has  recently  installed  forty-six  additional  desk 
type  telephone  sets  with  miscellaneous  line  material;  and  for 
use  on  the  line  between  Columbus,  Georgia,  and  Birmingham, 
Alabama,  the  Central  of  Georgia  has  ordered  thirty  portable 
sets  and  line  poles.  The  Baltimore  and  Ohio  will  shortly  in- 
stall thirty-five  additional   way   staticn  outfits. 

All  in  all,  the  past  successes  of  the  telephone  in  train  dis- 
patching are  more  than  encouraging,  and  its  future  looms  up 
brightly. 

The  old  adage  "An  ounce  of  prevention  is  worth  a  pound 
of  cure,"  is  rather  shop-worn,  but  nevertheless  it  is  as  true 
now  as  when  it  was  first  written.  Much  has  been  said  con- 
cerning the  many  ways  in  which  the  telephone  has  helped 
the  railroads  after  an  accident  has  occurred,  such  as  getting 
information  to  headquarters  and  the  starting  of  wrecking  and 
relief  expeditions  to  the  scene  of  the  disaster. 

F^om  the  middle  west  there  comes  a  tale  which  demon- 
strates that  the  telephone  played  an  important  part  in  an 
accident  "that  didn't  happen."  A  track-walker  on  one  of  the 
trans-continental  railroads  in  stepping  back  upon  the  right- 
of-way  after  a  fast  train  had  passed,  noticed  a  broken  flange, 
that  had  ripped  off  one  of  the  wheels  of  a  car,  lying  along  the 
rails.  What  did  this  mean?  It  meant  that  one  of  the  wheels 
was  traveling  at  the  rate  of  45  or  50  miles  an  hour  without 
a  guide-band.  It  might  go  on  through  the  entire  journey 
without  causing  trouble,  but,  then  again,  in  going  around  a 
curve,  it  might  cause  that  particular  truck  to  leave  the  rail 
and ;  but  why  speak  of  the  disagreeable. 

The  track-walker  hastened  to  a  siding  switch,  which  was 
equipped   with   a  Western   Electric   Iron   case   telephone   set. 


and  told  the  dispatcher  of  his  find.  The  dispatcher  imme- 
diately telephoned  ahead  and  had  the  train  stopped,  the  dam- 
aged car  removed  from  the  tracks,  and  thus  a  possible  acci- 
dent was  prevented. 


A  NEW  PENDENT  SWITCH. 

"Dainty"  is  the  word  that  best  describes  the  new  pendent 
switch  just  placed  on  the  market  by  The  Cutler-Hammer 
Manufacturing  Company  of  Milwaukee.  The  brass  shell,  fash- 
ioned like  an  acorn,  is  only  a  trifle  over  1%  inches  in  height 
and  a  single  switch  weighs  less  than  two  ounces. 

The  attractive  appearance  of  this  switch  and  the  remark- 
able reduction  In  size  and  weight  have  been  attained  without 
any  sacrifice  of  serviceability.  Removal  of  the  cap  (which 
is  held  in  place  by  a  snap  lock)  reveals  a  simple  but  rugged 
interior  mechanism  operated  by  a  straight  push-bar,  similar 
to  that  used  in  Cutler-Hammer  porcelain  pendent  switches. 
Ample  terminal  space  is  provided  for  wiring  and  the  Under- 
writers' label  testifies  to  the  fact  that  the  new  switch  has 
successfully  met  the  rigid  requirements  of  the  Underwriters' 
Laboratories. 


P.nci.-nl   Switch. 


The  "Acorn"  switch  operates  with  a  quick  snap  and  the 
whole  of  the  operating  mechanism,  except  the  projecting  push 
buttons,  may  be  concealed  under  a  half-dollar.  No  porcelain 
is  used  in  the  construction  of  this  switch,  a  new  insulating  ma- 
terial, developed  in  the  ceramic  laboratory  of  The  Cutler- 
Hammer  Manufacturing  Company  being  used  for  supporting 
the  operating  mechanism.  This  new  material  Is  said  to  be 
unbreakable  under  ordinary  service  conditions  and  can  be 
molded  with  much  greater  accuracy  than  porcelain,  insuring 
proper  alignment  of  parts  and  smoother  operation  when  the 
switch  is  assembled. 

The  brass  cap  is  designed  to  be  snapped  onto  the  shell 
and  is  provided  with  a  hard  rubber  bushing  which  accommo- 
dates either  standard  or  reinforced  flexible  cord.  In  spite 
of  its  small  size  the  new  switch  has  the  usual  ampere  capa- 
city for  snap  switches,  being  rated  at  6  amperes,  125  volts  or 
3  amperes,  250  volts. 


324 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVtII— No.  14 


INCORPORATIONS. 

SEATTLE,  WASH.— A.  G.  Electric  &  Manufacturing  Com- 
pany, by  A.  G.  Griswold,  T.  S.  Lippy  and  others. 

SEATTLE,  WASH.— W.  H.  Shepard  and  a  Mr.  Cameron 
have  incorporated  under  the  name  of  Vancouver  Monorail 
Company,  with  a  capital  of  $10,000,  for  the  purpose  of  build- 
ing monorail  roads  in  British  Columbia. 

BOISE,  IDAHO.— The  Snake  River  Power  Company  has 
been  incorporated  with  capitalization  of  $900,000,  by  W.  E. 
Pierce,  J.  A.  Pinney  and  W^illard  White,  the  chief  promoters. 
They  will  supply  power  and  light  to  Boise  and  other  cities. 

SALEM,  ORE.— Fred  A.  Jacobs,  C.  W.  Hodgson  and  G.  M. 
Shrock  have  filed  articles  of  incorporation  for  an  electric 
railway  in  Portland  to  connect  with  certain  lines  of  the  pres- 
ent system  in  Portland.  The  new  line  is  known  as  the  Rrrol 
Heights   Railway   Company.     Capital   stock,  $20,000. 

RIVERSIDE,  CAL. — Articles  of  incorporation  have  been 
filed  for  the  Riverside-Redlands  Interurban  Railway  Com- 
pany, with  capital  stock  of  $500,000.  William  S.  Peloubet 
and  Maurice  Salxman  of  Los  Angeles  and  R.  E.  Smith  of  Riv- 
erside are  directors.  Electric  railway  lines  will  be  operated 
in   Riverside,  Redlands,  San  Jacinto  and  Hemet. 

PETALUMA,  CAL.— With  the  object  of  securing  a  coast 
outlet  for  the  Petaluma  and  Santa  Rosa  Railway,  articles  of 
incorporation  have  been  filed  of  the  Petaluma  and  Coast 
Railway,  which  will  run  from  Liberty  on  the  line  of  the 
former  road  to  Bloomfield  and  thence  to  a  point  on  the  coast 
near  Bodega.  The  road  will  be  18  miles  long  and  its  head- 
quarters will  be  in  Petaluma.  The  capital  stock  Is  given  as 
$250,000,  divided  into  2500  shares,  and  $22,000  has  been  sub- 
scribed. The  five  directors  and  the  amounts  of  their  sub- 
scription are:  J.  E.  Alexander,  $21,600;  B.  Levy,  A.  F.  Hoeh- 
nier,  D.  S.  Hyde  and  W.  P.  Ferguson,  $100  each.  The  first 
four  live  in  San  Francisco  and  Ferguson  in  Santa  Rosa. 


TRANSMISSION. 

CHEHALIS,  WASH. — The  County  Commissioners  post- 
poned the  granting  of  a  franchise  for  a  power  line  south  of 
Napavine  to  the  Washington-Oregcn  Corporation  until  April  1. 
With  this  franchise  the  company  will  go  ahead  with  its  line 
from  Tenino  to   Kelso. 

TACOMA,  WASH.— The  City  Council  has  authorized  Com- 
missioner Hamilton  F.  Gronen  of  the  department  of  light  and 
water  to  apply  to  the  county  commissioners  for  a  25-year  fran- 
chise for  the  transmission  line  of  the  Nisqually  power  project 
and  for  a  telephone  line. 

BOISE,  IDAHO.— The  Great  Shoshone  &  Twin  Falls 
Water  Power  Company  are  making  preparations  for  con- 
structing a  line  from  Mountain  Home  to  Boise,  to  get  into 
the  local  field.  Application  to  the  federal  authorities  fcr 
right-of-way  has  been  made. 

HUSUM,  WASH. — A  syndicate  said  to  represent  the 
Northwestern  Electric  Company  has  purchased  a  tract  of 
60  acres,  located  on  both  sides  of  the  White  Salmon  River 
about  three  miles  below  here.  It  is  claimed  this  will  be  the 
location  of  the  proposed  power  plant  of  the  Northwestern 
Electric  Company,  whose  plant  will  cost  $1,000,000. 

LOS  ANGELES,  CAL.— By  filing  trust  deed  for  $1,000,000 
in  the  County  Recorder's  office,  the  Electric  Power  Company 
p.ived  the  way  for  erection  of  a  big  power  house  at  head- 
waters of  the  San  Gabriel  River.  Franchise  rights  for  trans- 
mission lines  through  Angeles  National  Forest  Reserve  were 


granted  the  company  several  years  ago.  Filing  of  deed  is 
last  step  in  getting  the  work  under  way,  according  to  Secre- 
tary Foreman.  In  addition  to  the  plant  several  big  flumes 
and  tunnels  will  be  constructed. 

FALLON,  NEV. — Sealed  bids  will  be  received  by  the  U.  S. 
Reclamation  Service  at  Fallon,  until  2  p.m.  April  10,  fcr 
distribution  of  materials  and  work  of  constructing  to  complete 
about  IT  miles  of  electric  transmission  line  extending  troui 
Lahontan  to  Fallon.  The  line  consists  of  35-foot  poles,  spaced 
250  feet  apart,  carrying  three  No.  5  3-strand  copper  conductors 
on  porcelain  insulators,  for  transmission  of  30,000-volt  cur- 
rent. All  materials  furnished  by  the  Government.  Certified 
check  of  $200  is  required  with  each  bid,  and  bond  of  $500 
is  required  of  contractor.  Further  information  may  be  ob- 
tained by  calling  on  U.  S.  Reclamation  Service,  Fallon,  Nev. 

FRESNO,  CAL.— The  Pacific  Light  &  Power  Company  has 
begun  its  plan  of  extension  projected  months  ago  by  Henry 
E.  Huntington,  A.  C.  lialch  and  W.  G.  Kerckhoff,  to  make  this 
ccrporation  the  greatest  of  its  kind  in  Western  America.  The 
plans  of  the  company  and  its  expenditures  in  the  building  of 
the  Big  Creek  power  dam  were  recently  announced.  The 
railroad  is  to  be  used  in  connection  with  it  in  the  Kern 
County  district;  and  power  lines  will  be  strung  all  over 
Southern  California  to  give  light  and  pow'er  for  electric 
railroads  and  cities.  In  furtherance  of  this  scheme  of  ex- 
tension the  company  has  just  closed  a  deal  for  the  purchase 
of  five  1<  cal  plants  which  will  add  greatly  to  the  distributing 
outlet  of  current.  The  plants  purchased  are  those  at  San 
Miguel,  Paso  Robles,  San  Luis  Obispo,  Arroyo  Grande  and 
Santa  Maria.  The  price  paid  is  in  round  numbers  $1,000,000 
and  immediate  possesion  is  given.  It  is  the  intention  to 
bring  the  "juice"  for  these  plants  across  the  mountains  from 
the  big  hydroelectric  plants  as  soon  as  they  are  .gompleted, 
thus  connecting  the  coast  power  plants  with  those  of  the 
San  Joaquin  Valley.  Improvements  and  additions  involving 
an  expenditure  something  like  $3,000,000  are  contemplated  for 
these  places  and  work  will  be  commenced  within  the  next 
few  weeks  of  adding  to  and  improving  the  local  lighting  and 
power  systems   in   these   cities. 


ILLUMINATION. 

LYLE,  WASH. — Plans  are  under  way  for  the  construction 
of  an  electric  light  plant  here.  It  is  understood  the  light 
plant  is  to  be  financed  by  Le  Roy  Park,  D.  E.  Keasey  and 
their   associates    of   Portland. 

SACRAMENTO,  CAL. — The  rate  war  is  on  in  the  subur- 
ban districts  between  the  Pacific  Gas  &  Electric  Company  and 
'  the  Great  Western  Power  Company.  Both  companies  are 
offering  a  cut  rate  for  residents  from  9c  to  7c  per  kw.  and 
to  business  houses  a  reduction  from  8c  to  5c  per  kw. 

SAN  JOSE,  CAL. — Plans  and  specifications  were  adopted 
for  the  installation  of  125  arc  lights  and  a  lighting  system 
in  the  new  College  Park  Lighting  District,  and  the  Clerk 
was  authorized  to  advertise  for  bids  for  a  five-year  contract 
for  power  and  the  installation  of  the  system,  the  bids  to  be 
opened  April  15th, 


TRANSPORTATION. 

MARTINEZ,  CAL.— The  Board  of  Supervisors  passed  an 
oidinance  granting  to  R.  D.  Rousfield,  a  citizen  of  the  city 
of  Berkeley,  the  right  and  franchise  to  construct  and  operate 
for  a  term  of  50  years  a  single  or  double  track  street  railroad 
in  the  southern  part  of  Contra  Costa  county. 
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BELLINGHAM,  WASH.— A  railway  line  from  the  city 
limits  to  Geneva  will  probably  be  built.  Inducements  in 
the  way  af  right-of-way  and  money  are  being  made  the  street 
car   company. 

MILWAUKIE,  ORE. — The  Southern  Pacific  Railway  is 
asking  for  an  ordinance  for  electrifying  its  line  which  passes 
through  Milwaukie  and  crosses  the  Willamette  River  at  Os- 
wego, known  as  the  Beaverton  cut-off. 

FAIRFIELD,  CAL.— The  Vallejo  &  Northern  Railroad 
Company  have  been  granted  a  franchise  to  construct,  lay  down 
and  operate  by  means  of  electricity  a  single  or  double  track 
railroad  in  certain  streets  in  this  town. 

GLBNDALE,  CAL. — E.  D.  Goode  has  secured  right  of  way 
for  a  railroad  which  will  run  from  Fourth  street  and  Brand 
Boulevard,  Glendale,  west  on  Fourth  street  to  Pacific  Avenue, 
south  on  Pacific  to  Oak  drive,  thence  on  Oak  drive  west  to 
and  across  the  Los  Angeles  River,  connecting  with  the  south- 
ern end  of  aviation  field.  It  is  expected  the  line  will  be  con- 
structed and  in  operation  in  four  months. 

SAN  FRANCISCO,  CAL.— Mayor  Rolph  and  the  members 
of  the  Supervisors  with  J.  R.  Bibbins,  the  traffic  expert; 
Michael  Casey  of  the  Board  of  Public  Works  anod  City  Attor- 
ney Long  personally  inspected  the  route  of  the  Geary-street 
municipal  railway.  At  the  conclusion  of  the  inspection  the 
Supervisors  decided  to  ask  Bion  J.  Arnold  and  J.  R.  Bibbins, 
the  traffic  experts,  to  render  a  report  as  to  the  best  route  to 
be  used,  considering  the  engineering  and  operation  problems 
Involved,  and  the  revenue  to  be  produced. 

VISALIA,  CAL. — An  announcement  has  been  made  to  the 
effect  that  the  Tidewater  &  Southern  Railway,  now  in  the 
course  of  construction  between  Stockton  and  Turlock,  is  to 
be  extended  througli  the  Alta  section  of  Dinuba  to  Visalia. 
The  new  electric  railway  is  under  contract  to  be  in  operation 
into  Turlock  by  July  4th  and  into  Fresno  by  January  1,  1913, 
so  that  Visalia  is  expecting  to  see  trains  running  to  this  city 
in  less  than  a  year.  It  is  the  plan  of  the  road  to  run  from 
Fresno  south  through  Selma  to  Dinuba,  thence  through  Orosi 
and  Yettem  to  Visalia,  and  from  this  city  south  to  Tulare, 
thence  east  to  Lindsay  and  Porterville  and  south  to  Bakers- 
field,  the  present  terminus. 

SAN  FRANCISCO,  CAL.— Mayor  Rolph  is  determined  to 
see  construction  work  begun  at  once  on  the  car  barns  and 
substation  of  the  Geary-street  road.  When  the  public  utility 
committee  hesitated  about  its  authority  to  order  the  prepara- 
tion of  plans  Rolph  assumed  full  responsibility.  City  Engineer 
Loren  Hunt  stated  that  the  amount  already  expended  and 
contracted  for  is  $562,000,  which  includes  all  material  pur- 
chased or  ordered  for  the  road  from  Fifth  avenue  to  Kearny 
street.  The  total  construction  will  cost  12,980,000.  For  track 
construction  $100,000  has  been  spent  and  $400,000  remains  to 
be  expended.  Hunt  estimated  that  the  track  construction  can 
be  finished  in  six  months.  . 

RICHMOND,  CAL.— That  the  Southern  Pacific  Company 
contemplates  the  extension  of  its  electric  suburban  system 
on  the  east  side  of  the  bay  to  Richmond  is  indicated  by  a  map 
filed  with  the  County  Surveyor  at  Martinez  which  provides 
for  an  electric  railroad  through  the  Henderson  tract  to  con- 
nect the  Southern  Pacific's  electric  lines  in  North  Berkeley 
with  the  Cutting  boulevard.  H.  C.  Cutting  has  applied  to 
the  City  Council  for  a  franchise  for  an  electric  line  to  extend 
over  the  boulevard  from  its  easterly  end  to  the  business  cen- 
ter of  Richmond.  It  was  generally  supposed  that  he  ex- 
pected the  Key  Route  to  build  this  road,  but  it  is  ^ow  under- 
stood that  the  Southern  Pacific  will  do  so. 

COLUSA,  CAL.— Maney  Bros,  have  sublet  contracts  for 
the  grading  of  the  Marysville-Colusa  branch  of  the  Northern 
Electric.  Harlan  Bros,  of  Williams  have  the  section  from 
Terra  Buena  to  a  point  a  few  miles  east  of  Sutter  City.  The 
next  section  from  the  Humphrey  place  to  Sutter  City  will  be 
handled  by  C.  Bell,  who  has  been  doing  the  grading  for  the 


Sacramento  Woodland  Electric  line.  The  work  from  Sutter 
City  to  the  Lon  Summy  place  will  be  handled  by  J.  Henni- 
gan.  The  section  from  the  Summy  place  to  Butte  Slough  has 
not  been  arranged  for  as  yet.  From  Butte  Slough  to  a  point 
half  way  across  Reclamation  District  70  will  also  be  done 
by  Hennigan,  and  from  Meridian  to  Colusa  on  the  west  side 
of  the  Sacramento,  the  contract  has  been  awarded  to  Harlan 
Bros. 

VANCOUVER,  B.  C— The  British  Columbia  Railway  Com- 
pany has  placed  an  order  for  24  interurban  cars  with  the  St. 
Louis  Car  Company,  the  additional  rolling  stock,  with  elec- 
trical equipment  representing  an  outlay  of  $250,000.  Twenty- 
two  of  the  cars  are  intended  for  passenger  service.  The  com- 
pany has  prepared  plans  for  a  new  substation  on  Earl's  Road, 
South  Vancouver,  for  the  regulation  of  its  light  and  power 
service  in  that  district  as  well  as  on  the  Westminster  inter- 
urban line,  along  which  the  station  is  located.  The  electrical 
equipment  will  consist  of  two  1000  kw.  motor  generator  sets, 
two  banks  of  transformers  of  3000  kw.  each  for  light  and 
power  service,  eight  arc  regulators  with  a  total  capacity  for 
800  lamps  and  a  switching  station  for  a  10,000  volt  feeder 
switch.    The  total  investment  at  the  point  will  be  $125,000. 

SAN  FRANCISCO,  CAL.— Bids  for  the  construction  of 
the  municipal  railroad  on  Geary  street  from  Fifth  avenue  to 
Kearny  street  were  opened  March  27,  by  the  Board  of 
Public  Works.  There  was  considerable  variation  in  the  bids. 
The  lowest  was  submitted  by  Bates,  Boland  &  Aver,  i*s  amount 
being  $225,025,  and  the  next  was  that  of  the  State  Construc- 
tion Company,  $253,110.  The  other  bids,  there  being  ten  in  all, 
were:  Mahoney  Bros.,  $283,845;  E.  B.  &  A.  L.  Stone  Company, 
$295,370;  Healy-Tibbits  Construction  Company,  $297,350;  Con- 
tra Costa  Construction  Company,  $321,640;  Willett  &  Burr, 
$332,920;  City  Street  Improvement  Compan.v,  $314,458;  Chad- 
wick  &  Sykes,  $349,790;  Grant,  Smith  &  Co.,  $361,770.  The 
Board  approved  the  specifications  submitted  by  the  city  engi- 
neer for  the  sub-station  which  is  to  be  built  at  the  car  barn 
of  the  municipal  railroad. 


TELEPHONE  AND  TELEGRAPH. 

PLANADA,  CAL. — Planada  is  to  have  a  telephone  system 
in  the  near  future.  J.  Harvey  McCarthy  will  promote  the 
new  enterprise. 

TACOMA,  WASH.— The  franchise  of  the  Home  Telephone 
Company  has  been  revoked  by  the  City  Council.  It  cost  the 
company  $550,000. 

CHEHALIS,  WASH.— The  Saint  Urban  Telephone  Com- 
pany has  been  granted  a  franchise  for  25  years  to  erect  and 
maintain  poles  on  certain  county  roads. 

LAKEPORT,  CAL.— The  completion  of  the  organization 
of  a  new  farmers'  telephone  company  has  been  effected  at 
Upper  Lake,  practically  assuring  the  carrying  out  of  a  plan 
which  for  some  time  has  been  entertained  of  building  a 
grounded  line  from  Upper  Lake  to  Lakeport.  Actual  construc- 
tion of  the  line  will  be  commenced  as  soon  as  the  poles  can 
be  secured  from  Polk's  mill. 

SAN  FRANCISCO,  CAL.— The  first  legal  attempt  to  block 
the  sale,  transfer  and  merger  of  the  Home  Telephone  Com- 
pany was  begun  Saturday  when  O.  L.  Scott,  a  tailor,  through 
his  attorney,  applied  for  a  restraining  order  before  Superior 
Judge  Lawlor  to  prevent  the  consummation  of  the  transaction. 
On  the  application  of  Attorneys  Albert  L.  Johnson,  Wiley  F. 
Crist,  C.  W.  Eastin  and  Ferno  J.  Schuhl,  representing  Scott 
and  various  organizations  in  the  city,  Judge  Lawlor  granted  a 
temporary  injunction  and  set  the  time  for  hearing  as  next 
Saturday  morning  at  10  o'clock.  At  that  time  the  restraining 
order  will  either  be  made  permanent  or  will  be  dissolved. 

SANTA  MONICA,  CAL. — Officers  of  the  Santa  Monica 
Bay  Chamber  of  Commerce  have  discovered  that  the  Sunset 
Telephone    Company    has    no    franchise    in    Venice,    and    the 
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City  Trustees  will  be  asked  to  compel  tlie  concern  to  combine 
with  the  other  phone  service  or  cease  operation.  The  victory 
Oi  Pasadena  under  similar  circumstances  is  cited  as  the  pre- 
cedent that  makes  the  position  of  the  Venice  Board  impreg- 
nable. The  Santa  Monica  Bay  Home  Telephone  Company 
is  ready,  say  officers  of  the  commercial  body,  to  enter  into 
any  reasonable  agreement  with  the  other  company  that  may 
be  offered.  Mayor  Dow  tried  to  begin  proceedings  for  a  sin- 
gle telephone  service  in  the  beach  district,  but  the  report  of 
that  action  must  begin  in  Venice.  The  Santa  Monica  Council 
will  be  asked,  however,  to  lend  co-operation. 

SAN  FRANCISCO,  CAL. — Declaring  it  to  be  against  public 
policy  that  the  Home  Telephone  Company  should  be  merged 
with  the  Pacific  Telephone  &  Telegraph  Company  and  call- 
ing an  election  to  determine  whether  or  not  the  city  should 
issue  bonds  in  the  sum  of  $6,000,000  for  the  purchase  of  the 
Home  company's  plant,  the  result  of  last  week's  special  elec- 
tion does  not  finally  settle  the  question  at  issue,  as  it  merely 
calls  another  election  for  the  purpose  of  determining  whether 
the  city  shall  buy  the  Home's  plant.  For  the  first  proposi- 
tion declaring  it  to  be  a  public  necessity  for  the  city  to 
acquire  a  telephone  plant,  and  that  the  public  interest  requires 
that  the  proposed  merger  of  the  two  companies  be  defeated, 
the  vote  was  21,174  for  and  10,353  against.  On  the  second 
proposition,  which  is  in  the  form  of  an  ordinance  calling 
a  special  election  on  the  question  of  incurring  a  bonded  in- 
debtedness of  $G, 000, 000  for  the  purchase  of  the  plant  of 
the  Bay  Cities  Home  Telephone  Company  the  vote  stood 
20,500  for  and  10,665  against.  This  vote  falls  short  of  giving 
the  two-thirds  majority  which  would  have  been  necessary 
had  this  election  been  for  the  purpose  of  directly  deciding 
the  question  of  the  purchase  of  the  Home  company's  plant  by 
the  city. 


WATERWORKS. 
TACOMA,    WASH. — Water    meters    are    to    be    placed    iu 
factories,  hotels,   laundries,   livery  stables,   barber  shops   and 
creameries   in   this   city. 

BOISE,  IDAHO.— The  Boise  Artesian  Hot  &  Cold  Water 
Company  will  within  the  next  three  months  spend  $100,000 
ill  Boise  in  the  laying  of  water  mains,  and  the  construction  of 
a  mammoth  reservoir. 

OROVILLE,  CAL. — Announcement  that  work  on  the  con- 
struction of  the  dam  at  Big  Meadows  would  begin  April  15 
was  made  by  Jesse  Baumgardner,  superintendent  o.  hydraulic 
construction  for  the  Great  Western  Power  Company. 

SAN  DIEGO,  CAL.— May  7  is  the  date  which  has  been 
fixed  to  hold  an  election  for  the  issue  of  $6S0,000  in  bonds 
to  extend  sewers,  water  mains,  and  make  certain  improve- 
ments to  streets,  which  includes  building  and  repair  of 
bridges. 

CENTRALIA,  WASH.— At  a  meeting  of  the  City  Commis- 
sioners in  Centralia  an  ordinance  providing  for  the  installation 
of  a  municipal  gravity  water  system  passed  final  reading.  The 
election  to  vote  bonds  with  which  to  construct  the  plant  will 
be  held  on  May  7th. 

TACOMA,  WASH.— Preparations  for  the  letting  of  a  con- 
tract as  soon  as  possible  for  the  final  unit  of  the  Green  River 
gravity  system  which  will  connect  the  pipe  on  Wright  avenue 
with  the  J  street  standpipe,  are  being  made.  This  final  unit 
will  cost  about  $140,000. 

GRASS  VALLEY,  CAL. — Despite  recent  rains  all  mining 
companies  have  been  notified  by  water  companies  that  no 
power  can  be  furnished  after  June  10.  The  supply  is  only 
sufficient  for  the  towns  in  this  section.  The  larger  mines 
probably  will  install  electric  power. 


WILLOWS,  CAL.— The  Northern  California  Power  Com- 
pany, which  owns  the  local  water  system  has  closed  a  deal 
for  the  purchase  of  a  two-stage  centrifugal  pump  which  will 
liractically  double  the  capacity  of  the  plant.  The  pump  will 
be  operated  by  a  liO  h.p.  electric  motor. 

RAYMOND,  WASH. — This  city  has  employed  an  expert 
engineer  to  estimate  the  probable  cost  of  a  municipal  water 
system.  It  is  proposed  to  take  over  the  private  plant  and 
enlarge  and  improve  it  by  laying  heavier  mains  and  building 
a  reservoir  with  a  capacity  sufficient  for  the  needs  of  the  city. 

LOS  ANGELES,  CAL.— The  cities  to  be  served  by  the 
Owens  water  distribution  are:  Pasadena,  South  Pasadena, 
Alhambra,  Santa  Monica,  Venice  and  smaller  communities 
lying  between  Los  Angeles  and  Crescent  bay,  an  area  of 
195,000  acres.  Pipe  lines  are  to  be  divided  into  four  cases 
by  the  engineer  and  with  each  case  is  carried  the  route  and 
estimated  cost. 

LOS  ANGELES,  CAL.— The  Tejunga  Water  &  Power 
Company  will  expend  $1,000,000  which  it  has  secured  through 
a  deed  it  has  executed  through  the  Los  Angeles  Trust  and 
Savings  Bank.  The  Otvensmouth,  the  Marion  and  Van  Nuys 
Water  Companies  have  also  taken  trust  deeds  through  the 
Title  Trust  &  Insurance  Company,  calling  for  an  increased 
indebtedness  of  $50,000  for  each  company. 

SUTHERLIN,  ORE.— At  a  special  meeting  of  the  City 
Council  the  contract  for  digging  a  large  well,  constructing  a 
reservoir  and  installing  a  distributing  system  of  waterworks 
was  awarded  to  Jeffery  &  Bufton  of  Portland  for  $14,881.15. 
The  distributing  system  includes  six  in.  mains  on  the  prin- 
cipal streets  with  numerous  hydrants  for  fire  purposes.  The 
reservoir  is  to  be  of  concrete  and  of  50,000  gallons  capacity. 

GLE.NDALE,  CAL.— The  City  of  Glendale  has  entered 
into  an  agreement  to  purchase  the  waterworks  from  F.  H. 
Sine.  At  the  earliest  possible  moment  a  meeting  will  be 
called  to  decide  upon  the  issue  of  $15,000  bonds  to  cover 
the  purchase  of  the  waterworks  and  also  at  the  "same  town 
meeting  the  full  particulars  regarding  the  purchase  of  the 
electric  light  plant  will  be  brought  forward  and  decided  upon. 

OREGON  CITY,  ORE.— The  Common  Council  of  the  City 
of  Gladstone,  will  receive  bids  for  the  purchase  of  $20,000  of 
the  negotiable  coupon  bonds  of  said  town  bearing  6  per  cent 
semi-annual  interest  from  the  date  of  issue.  The  bonds  are 
for  the  purpose  of  building  and  maintaining  a  water  system 
in  said  city.  Bids  are  to  be  received  and  filed  with  the  re- 
corder of  said  city  at  any  time  before  7:30  p.  m..  April  9, 
1912. 

EL  PASO,  TEXAS.— The  Guadalupe  Water  Power  Com- 
pany of  Seguin,  Tex.,  i;ecently  formed  with  a  capital  stock 
of  $600,000  will  construct  a  series  of  dams  and  hydroelectric 
plants  on  the  Guadalupe  river  between  that  place  and  New 
Braunfels.  The  same  interests  are  working  to  form  a  com- 
pany to  construct  an  interurban  electric  line  between  Seguin 
and  New  Braunfels  and  San  Antonio.  W.  J.  Crawford.  W.  B. 
Dunlap  and  J.  M.  Abbott  are  interested  in  the  project. 

MODESTO,  CAL. — By  the  introduction  of  an  ordinance 
providing  for  the  issuance,  sale  and  redemption  of  85,500 
water  bonds  at  the  City  Council  meeting  recently  and  the 
appointment  of  P.  C.  Roberts  of  the  firm  of  Roberts  & 
Denicke,  expert  engineers,  of  San  Francisco  as  consulting  en- 
gineer for  the  work,  Modesto  commenced  actual  steps  on  the 
re-organization  and  improvement  of  the  municipal  water  sys- 
tem. The  plans  provide  for  the  erection  of  steel  tanks  with 
a  total  capacity  of  300,000  gallons,  the  installation  of  new 
and  powerful  pumps  and  the  laying  of  a  larger  and  more 
effective  distributing  system. 
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THE  WHITE  RIVER  PLANT 

BV     AH.NOLlJ     PFAU. 

About  a  year  ago  the   Pacific  Coast  Power  Com-  are    connected    U>    llieir    turbines    by    a    rigid    flanged 

pany,  of  Seattle,  now  a  part  of  the  Puget  Sound  Trac-  coupling. 

tion.  Light  &  Power  Company,  awarded  the  contract  The  turbine  is  of  the  inward  flow  (reaction)  type 

for  the  largest  hydraulic  turbines  ever  contemplated,  as    developed    by    the    Allis-Chalmers    Company.      To 

the  installation  being  made  at  their  White  River  power  comply  with  the  special   wishes  of  the  purchaser,  the 

I)lant  about  20  miles  east  of  Tacoma.     Each  of  the  two  s]Mral-case-(louble-discharge  arrangement  was  adopted. 


Interior    Vie-n-    nt    Power    Hoii-^'-    With    One    Complete    I'nit    in    Flare. 


main  turl)ines  is  designed  to  develop  18,000  brake 
horsepower  at  440  ft.  effective  head  and  360  r.p.ni.. 
but  is  also  capable  of  delivering  20,400  brake  horse- 
power at  a  maximum  head  of  480  ft.  and  synchronous 
speed  of  360  r.p.m.  All  parts  are  designed  to  with- 
stand the  runaway  speed  at  the  maximum  head  of  480 
ft.  without  undue  strains  upon  the  material  employed. 
This  is  the  largest  high  head  (reaction)  Francis  turbine 
yet  designed.  The  generators  are  12,500  k.v.a.,  20  pole 
General  Electric  water-wheel  type  alternators  suppl}- 
irig  three-phase  60  cycle  current,  at  6600  volts.     They 


The  operating  water  enters  the  spiral  casing  from  be- 
low, passes  through  the  speed  ring  and  immediately 
upon  entering  the  runner  is  divided  in  two  discharges 
with  separate  quarter  turns  and  steel  plate  draft  tubes. 
The  spiral  casing  is  made  of  two  halves  rigidly 
bolted  together  in  a  horizontal  plane  through  the  cen- 
ter line  of  the  shaft.  It  is  made  of  cast  steel  to  with- 
stand a  test  pressure  of  385  lb.  per  sq.  inch,  and  is 
annealed  to  increase  its  resistance  against  any  positive 
and  negative  pressure  variations  which  may  occur  in 
exceptional  cases  of  severe  load  changes.    Proper  man- 
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holes  are  provided  and  also  taps  for  pressure  gauges, 
pitot  tubes  for  research  work.  Opposite 
the  inlet  pipe  an  outlet  branch  pipe  is  provided  which 
connects  to  the  Y  pipe  of  the  pressure  and  the  gov- 
ernor operated  pressure  regulators. 

This  spiral  casing  has  a  span  of  16  ft.  and  diam- 
eter of  inlet  pipe  of  about  5  ft.,  being  the  largest  cast 
steel  casing  ever  built  for  use  with  a  head  over  400  ft., 
and  consequently  a  number  of  interesting  problems 
had  to  be  solved  by  the  designers,  in  order  to  insure 
economy  in  manufacturing,  and  at  the  same  time  em- 
ploy the  proper  amount  of  material  to  withstand  the 
stresses  caused  by  the  tremendous  resulting  forces 
within  safe. limits. 

The  water  passing  through  the  spiral  casing  en- 
ters the  speed  ring  in  approximately  radial  direction. 
It  thus  leaves  the  inner  ring  of  the  casing  open  and 
would  impose  considerable  strain  upon  the  material. 
To  efficiently  reduce  this  strain  a  speed  ring  of  an- 
nealed cast  steel  is  bolted  to  the  inner  opening  of  the 


Plan    of    20,0OU     H.P.    Tuibliie     InstaUation. 

spiral  casing  and  through  its  substantial  webs  forms 
a  solid  cross  connection  without  obstructing  the  water 
passages. 

The  two  inner  flanges  of  the  speed  ring  carry  the 
speed  gate  covers,  which  are  bolted  to  the  quarter- 
turns  and  bored  out  to  receive  the  bronze  bushings 
forming  the  bearings  for  the  pivoted  guide  vanes.  The 
inner  radial  faces  are  lined  with  removable  facing 
rings,  which  are  subject  to  wear  due  to  the  grinding 
effect  to  be  expected  on  account  of  the  existence  of 
glacial  silt  carried  by  the  "White  River."  from  which 
this  plant  is  operated. 

Due  to  the  high  velocities  allowable  in  spiral 
cases  under  high  head,  special  care  must  be  taken 
that  all  obstructions  to  the  free  water  passage  are 
avoided  and  it  is  therefore,  necessary  to  keep  all 
coving  of  sliding  elements  outside  of  the  casing  where 
they  can  be  readily  inspected  and  lubricated.  The 
so  called  "outside  gate  rigging"  has,  therefore,  been 
adopted. 

If  any   foreign   matter  between   two  guide  vanes 


prevented  their  closing,  the  governor  would  concen- 
trate its  full  energy  upon  these  two  guide  vanes  and 
their  stems,  levers  and  links  and  would  deform  and 
damage  them  unless  they  are  proportioned  accordingly. 
This  would  call  for  dimensions  of  stems  which  would 
seriously  interfere  with  the  proper  design  of  the  guide 
vane  bodies  and  unnecessarily  increase  the  friction 
of  the  whole  gate  rigging.  The  guide  vane  stems  and 
levers  are,  therefore,  proportioned  to  only  resist  the 
pressure  and  strain  resulting  from  the  water  pres- 
sure. To  prevent  the  governor  from  imposing  de- 
structive strains  upon  the  connecting  links  between 
shifting  ring  and  guide  vane  levers,  the  links  are  made 
of  such  a  cross  section  as  to  break  at  a  predetermined 
stress.  The  levers  are  easily  removable  so  that  an  ex- 
change of  links  can  be  effected  in  a  very  short  time. 

The  guide  vanes  are  so  designed  that  they  have  a 
tendency  to  close  to  an  opening  at  which  the  turbine 
will  operate  without  load  at  about  normal  speed.  A 
breakage  of  two  links  can,  therefore,  not  materially 
affect  the  speed  of  the  turbine  and  the  two  links  may, 
therefore,  be  exchanged  without  necessitating  a  shut 
down  of  the  unit. 

The  runner  is  made  of  one  solid  steel  casting  care- 
fully machined,  perfectly  balanced  and  the  water  pas- 
sages made  to  template  so  that  the  actual  areas  deviate 
fractions  of  a  per  cent  only  from  the  working  drawings. 
The  runner  is  bolted  to  the  concentric  flange  of  the 
turbine  shaft  and  the  units  are  locked  and  protected 
against  corrosion  from  the  discharging  water  by  means 
of  machined  cover  rings  which  at  the  same  time  form 
a  smooth  guide  and,  together  with  the  walls  of  the 
quarter  turns,  insure  correct  flow  lines  of  the  dis- 
charging water  columns. 

The  cast  iron  quarter  turns  are  of  liberal  sweep 
split  vertically  to  enable  quick  access  to  the  discharge 
side  of  the  runner  and  being  bolted  to  the  base  plate, 
rigidly  brace  the  turbine  casing  and  thus  increase  the 
stability  of  the  whole  unit.  Proper  manholes  are  pro- 
vided for  inspecting  the  interior. 

The  shaft  is  of  solid  open  hearth  forged  steel  and 
rests  in  two  generator  type  ball  and  socket  seat  ring 
oiling  bearings.  The  driving  end  in  the  bearing  has 
a  diameter  of  16  inches,  increasing  to  323^^  inches  at 
the  center  flange  to  which  the  runner  is  bolted.  The 
opposite  bearing  serves  as  a  thrust  and  steady  bearing, 
three  substantial  thrust  collars  being  forged  with  the 
shaft  in  one  piece. 

An  automatic  water  sealed  box  has  been  adopted 
and  is  so  arranged  that  it  may  operate  either  at  over- 
pressure in  the  quarter  turn  or  under  vacuum.  Re- 
volving disks  are  combined  with  stationary  chambers 
connected  to  either  circulating  water  pressure  supply 
or  to  drain  pipes  connected  to  the  draft  tubes. 

The  end  thrust  caused  by  turbines  of  such  size  and 
power  would,  if  taken  up  by  mechanical  thrust  bear- 
ings, call  for  dimensions  which  are  commercially  pro- 
hibitive. It  is,  therefore,  necessary  to  balance  the  re- 
volving element  automatically.  This  is  relatively 
easily  accomplished  with  double  discharge  runners  of 
the  type  used  here.  The  speed  gate  covers,  which 
also  serve  as  discharge  rings,  form  pockets  between 
the  covers  and  the  runner  walls  and  are  so  designed 
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that  the  runner  floats  inside  on  pressure  cushions 
which  in  themselves  are  powerful  enough  to  counter- 
act any  mechanical  end  thrust  which  mav  ever  be 
caused  by  the  runner. 

The  base  plate  forms  the  top  of  the  drain  tubes, 
and  the  steel  plate  draft  tubes  proper  are  bolted  to  the 
base  plate  by  means  of  angle  steel  flanges.  The  draft 
tubes  are  all  concreted  into  the  foundation.  They 
form  a  tapered  elbow  of  long  curvature  and  lead  the 
discharge  water  horizontally  into  the  tail  race  pit  out- 
side of  the  power  house. 

Hand-Operated  Friction  Brake. 

The  turbine  shaft  carries  the  friction  brake  pullc'\- 
and  the  brake  yoke  is  mounted  upon  the  extended  foun- 
dation base  plate.  This  brake  is  designed  to  bring  all 
the  revolving  elements,  at  closed  turbine  gates  with 


Mechanical 


Handbrake     for 
Turbine. 
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casing  under  full  pressure,  to  a  stop  from  full  speed 
in  five  minutes  and  the  friction  surface  and  pressure  is 
such  that  under  the  above  conditions  all  the  heat  pro- 
duced is  safely  carried  oflf  to  prevent  excessive  heating. 

Butterfly  Valves. 

Since  each  main  turbine  has  its  independent  pipe 
line  it  was  not  necessary  to  provide  for  a  gate  valve, 
because  the  feeder  pipe  belonging  to  this  unit  can  be 
emptied  without  interfering  with  the  other  unit.  In 
case  of  accident,  however,  where  a  quick  closing  ijff 
of  the  water  supply  is  imperative  it  is  desirable  to  have 
some  means  in  the  power  house  for  immediate  action. 
For  such  purpose  a  butterfly  type  of  valve  is  very  sat- 
isfactory, provided  that  it  is  so  designed  that  it  is 
sufficiently  tight  to  enable  inspection  of  the  interior 
of  the  entire  turbine. 

A  cast  steel  butterfly  of  84  in.  free  passage  diam- 
eter is.  therefore,  inserted  between  the  feeder  pipes 
and  the  turbine.  It  is  located  below  the  power  house 
floor  and  connected  to  the  taper  inlet  pipe  between  the 
same  and  the   spiral   casing. 


The  gate  can  either  be  operated  b}'  a  mechanical 
hand  regulating  device  or  by  a  direct  current  motor 
with  starter,  either  close  to  the  turbine  or  from  the 
switchboard  gallery.  Under  normal  conditions  a  by- 
pass valve  may  be  opened  for  filling  the  turbine  casing 
and  balancing  the  butterfly  valve,  in  which  case  a  gear 
ratio  is  used  by  means  of  which  the  valve  can  be  oper- 
ated quickly. 

A  drain  valve  is  placed  at  the  lowest  point  of  the 
inlet  pipe  by  means  of  which  the  whole  unit  can  be 
completely  drained,  or  the  leak  water  discharged. 

Regulating    Cylinder    and    Mechanical    Hand    Regu- 
lating Device. 
Economy  of  water  is  of  main  consideration  with 
the   operation   of  this   power   plant.      It   is.   therefore, 
logical   to  use   water  for  controlling  the  load  fluctua- 


and 


Pressure     Regulators 
Francis   Turbine. 
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lions  of  the  power  system.  Special  atlcntion  had  to  be 
paid  to  the  problem  of  speed  regulation,  and  all  parts 
concerned  are  designed  and  built  for  the  highest  econ- 
omy and  reliability.  The  horizontal  regulating  cyl- 
inder is  mounted  upon  the  main  base  plate  of  the  tur- 
bine by  means  of  two  substantial  brackets,  one  directly 
supporting  the  regulating  cylinder  and  the  other  sup- 
porting the  guide  of  the  crosshead  of  the  regulating 
piston.  The  piston  rod  projects  through  the  front 
and  rear  cylinder  covers,  carrying  at  its  rear  end  a 
gate  opening  indicator  and  at  its  front  end  a  sub- 
stantial cross-head  which  receives  that  component 
force  which  results  from  the  inclined  position  of  the 
connecting  rod  between  cross-head  and  regulating 
lever  at  mid  and  end  positions  of  the  regulating  piston. 

To  enable  inspection  or  repair  of  the  regulating 
piston  or  other  parts  of  the  governor  without  necessi- 
tating a  shut  down  of  the  whole  unit,  an  independent 
mechanical  hand  regulating  device  is  used,  placed 
above  the  regulating  cylinder  and  so  connected  with 
the  extended  regulating  lever  that  it  can  be  conven- 
iently thrown  in  or  out  of  commission. 

In  power  plants  with  units  of  such  size  and  a 
power  system  of  such  magnitude,  it  is  permissible 
to  have  one  or  a  few  units  operating  on  the  line  with- 
out taking  part  in  the  speed  regulation.  An  independ- 
ent  mechanical   hand   regulating  device   is,   therefore, 
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of  considerable  commercial  value  in  so  far  as  it  per- 
mits the  use  of  the  unit  and  the  furnishing  of  power 
even  during  inspection  or  repairing  of  the  automatic 
governor. 

Automatic  Governor. 

The  governor  is  of  the  oil  pressure  type,  the  oper- 
ating oil  being  furnished  by  a  central  oil  pressure 
system. 

The  governor  stand  is  conspicuously  located  on 
the  generator  floor.  It  carries  the  speed  control  or 
flyballs,  the  floating  lever,  regulating  valve,  compen- 
sating-relay-dash-pot  and  .synchronizing  aittachment 
or  switchboard  control.  The  flyballs  are  completely 
encased  so  that  no  revolving  parts  arc  visible  except 
the  flyball  drive  pulley.  They  are  of  the  equilibrated 
spring  type,  of  extreme  sensitiveness  and  stability  with 


Hydraulic  Turbine  Governor. 

springs  adjusted  in  strict  accordance  with  the  charac- 
teristics required.  The  governor  motion  is  transmitted 
on  top  of  the  housing  to  the  floating  lever.  A  sight 
feed  oil  cup  of  liberal  capacity  enables  continuous  and 
perfect  lubrication  of  all  revolving  elements  so  that 
highest  sensitiveness  together  with  maximum  energy 
is  obtained.  The  regulating  valve  is  double  acting 
and  hydraulically  balanced  so  that  practically  no 
energy  is  required  to  raise  or  lower  the  valve  stem 
connected  to  the  floating  lever.  Since  the  flyballs  are 
extremely  sensitive  and  at  the  same  time  produce  con- 
siderable energy,  it  is  evident  that  the  smallest  speed 
variation  will  suffice  to  move  the  regulating  valve 
stem  and  consequently  the  gates  of  the  turbine.  A 
speed  variation  of  1/5  of  1  per  cent  is  sufficient  to 
cause  a  motion  of  the  gates  so  that  the  speed  regula- 
tion will  be  of  the  highest  accuracy  obtainable.  The 
regulating   valve    is    returned    into    its    mid   or   "dead 


beat"  position  by  means  of  the  floating  lever  operated 
fiom  the  compensating  relay  dashpot.  The  dashpot 
receives  its  motion  from  the  relay  connection  of  the 
regulating  piston.  The  compensating  relay  is  a  com- 
bination of  a  relay  of  fixed  long  stroke  and  a  relay 
o»  short  adjustable  stroke  so  connected  to  each  other 
that  the  large  stroke  acts  first  upon  the  floating  lever 
and  the  small  stroke  acts  relatively  slowly  thereafter, 
thus  gradually  readjusting  the  position  of  the  floating 
lever  to  that  of  the  small  relay  stroke  and  consequently 
of  a  small  difference  between  the  former  speed  and 
the  present  one  corresponding  to  the  new  load  or  gate 
opening  of  turbine.  The  small  secondary  relay  stroke 
can  be  adjusted  according  to  the  desired  maximum 
speed  difference  between  friction  load  and  full  load 
of  the  turbine,  and  can  be  set  for  any  percentage  be- 
tween 4  and  0,  the  latter,  however,  is  not  possible  for 
alternating  current  generators  running  in  parallel  with 
each  other  as  the  total  absence  of  speed  variation 
would  cause  a  floating  of  the  load  between  the  gen- 
erators concerned. 

The  synchronizing  attachment  control  consists  of 
a  small  d.c.  motor  operating  the  relay  of  the  governor 
so  that  the  gate  opening  may  be  increased  or  de- 
creased electrically  from  the  switchboard  and  thus 
a  synchronizing  of  the  units  is  made  possible.  The 
relay  can  also  be  hand  operated  and  the  turbine  regu- 
lated with  oil  pressure  by  hand  from  the  generator 
floor. 

Load  Limiting  Device. 

In  order  to  limit  the  maximum  i^nie  opening  of 
the  turbine,  when  regulated  automatically,  a  load  lim- 
iting device  is  provided  so  that  the  governor  is  pre- 
vented from  o]iening  the  turbine  gates  beyaod  a  de- 
sired amount.  .\  lever  and  adjustable  rod  is  con- 
nected to  the  relay  shaft  and  operates  a  fork  which 
prevents  the  valve  stem  from  dropping  below  a  cer- 
tain fixed  position.  The  adjustment  of  the  length 
of  this  rod  determines  the  desired  limit  of  gate  opening. 

Governor   Operated  and   Pressure   Operated   Pressure 
Regulators  and  Bursting  Plates. 

In  order  to  protect  the  pipe  line  against  serious 
pressure  rises  and  to  assist  the  governor  in  obtaining 
close  speed  regulation,  devices  must  be  provided  to 
prevent  pressure  rises  or  surges  of  the  water  column. 
This  is  accomplished  by  the  use  of  pressure  regula- 
tors which  are  both  governor  and  pressure  operated, 
and  to  protect  the  pipe  line  in  case  of  failure  of  either 
of  these  devices,  a  bursting  plate  is  provided. 

The  pressure  regulators  are  of  Allis-Chalmers 
Company's  typical  design.  -\  "V"  pipe  is  connected 
to  the  bottom  branch  of  the  spiral  casing  below  the 
generator  floor.  One  branch  of  this  "Y"  pipe  leads 
to  the  governor  operated  pressure  regulator,  the  other 
to  the  pressure  operated  pressure  re.gulator  and  the 
neck  of  the  "Y"  pipe  connects  to  a  hand  operated  gate 
valve  which  at  its  lower  end,  carries  the  bursting  plate 
and  its  discharge  pipe.  \Miile  the  discharges  of  the 
two  pressure  regulators  are  united  by  a  "Y"  to  a 
common  flaring  steel  plate  elbow,  for  reasons  of  econ- 
omy of  space  available  between  the  two  turbine  draft 
tubes,  the  discharge  pipe  from  the  break  plate  empties 
independently  into  the  tail  race  pit. 
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-Flovting  Levew 


Dt,SHPOT 


^EG0Lt,TiM6  Valve 


Details  of  Governor  Operated  Device. 


r.otli  ]ire.'<sure  regulators  consist  of  a  main  valve 
and  of  the  mechanics  to  operate  it.  The  main  valve 
is  of  identical  design  with  both  pressure  regulators 
while  the  mechanisms  attached  to  it  are  governor  op- 
erated in  one  case  and  pressure  operated  in  the  other. 

The  main  valve  consists  of  an  elbow  which,  at 
its  lower  joint,  holds  a  circular  bronze  bushed  ring 
against  which  is  pressed  a  flaring  disk  held  uj)  by  a 
stem  connected  to  a  piston  located  in  the  bronze 
bushed  cylinder  aliove  the  elliow.  When  the  disk 
i.-:  lowered  the  water  discharges  vertically  downward 
and  the  shape  of  the  discharge  ring  and  the  disk  vahe 
is  made  .so  as  to  cause  a  flaring  discharge  of  the  water 
and  thus  tends  to  spray  it.  This  results  in  an  efficient 
reduction  of  the  impact.  The  load  resulting  from 
water  pressure  upon  the  disk  tends  to  open  the  vahe 
but  is  counteracted  by  the  pressure  below  the  piston 
mentioned  before. 

The  adjustment  of  this  pressure  is  accomplished 
by  a  regulating  valve  attached  to  the  cylinder  and 
this  valve  is  operated  either  by  the  governor  actuated 
or  b}'  the  pressure  actuated  device. 

The  regulating  valve  receives  the  operating  water 
from  the  pipe  line.  Although  its  design  is  free  of  in- 
tricacy which  would  render  its  safe  operation  ques- 
tionable the  operating  water  is  filtered  by  a  pair  of 
cylindrical  screens  inserted  between  the  valve  and 
tlie  pipe  line.  These  filters  are  so  designed  and  con- 
nected up  that  either  one  can  be  cut  out  and  auto- 
matically cleaned  without  requiring  dismantling  and 
without  interfering  with  the  operation  of  the  pressure 
regulator.  The  piping  is  so  arranged  that  pipe  line 
pressure  can  be  directly  admitted  below  the  main  pis- 
ton so  that  the  disk  of  the  pressure  regulator  is  held 
closed  while  the  regulating  valve  is  removed  for  re- 
pair or  opened  up  for  inspection.  The  principle  ar- 
rangement of  these  two  pressure  regulators  is  shown 
in  the  illustration.  The  device  consists  of  a  piston 
held  strictly  under  the  existing  pipe  line  pressure  and 


balanced  by  a  strong  steel  spring,  the  compression 
o*  which  can  be  adjusted  by  screw  and  hand  wheel. 
Tliis  piston  operates  a  lever  which  at  its  outer  end  car- 
ries the  stem  of  the  regulating  \alve.  .Vny  pressure 
rise  will  cause  a  compression  of  the  sjiring,  conse- 
quently an  upward  motion  of  the  piston  and  the  regu- 
lating   \-al\c    iii^t'iii.      The   disk    \-al\'e   is   opened    and. 


Governor    and    Pres.sure    Operated    Pressure    Regu- 
lators and  Bursting  Plate. 

actuating  the  floating  lever,  will  restore  the  regu- 
lating valve  to  its  former  position,  thus  holding  the 
disk  valve  dead  beat.  The  dashpot  connected  to  the 
outer  end  of  the  floating  lever  allows  a  gradual  closing 
of  the  pressure  regulator  similar  to  that  of  the  gov- 
ernor operated  device. 

To  prevent  the  sand  from  interfering  with  the  sen- 
sitiveness of  the  manometric  device  (piston  and 
spring)  the  water  pressure  is  not  directly  admitted  to 
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the  cylinder  but  is  carried  into  a  pressure  tank  com- 
pletely filled  with  oil  so  that  this  oil  under  pressure 
transmits  any  fluctuation  to  the  manometric  device 
and,  due  to  its  lubricating  qualities,  keeps  the  same  in 
perfect  condition  and  sensitiveness.  The  pressure 
tank  has  an  oil  glass  by  means  of  which  it  can  be 
ascertained  whether  there  is  sufficient  oil  available  to 
prevent  the  water  from  entering  the  manometric 
device. 

Special  care  has  been  taken  in  the  design  and 
construction  of  the  bursting  plate  and  the  tests  to  de- 
termine the  proper  dimensions  of  the  bursting  disk 
proper  have  shown  a  surprising  accordance  with  the 
results  figured   theoretically. 

Exciters. 

Excitation  current  is  supplied  to  the  generator.s 
at  240  volts  bv  two  22?  kw.  machines  dri\cn  at  400 
r.p.m.  by  impulse  water  wheels  with  hand  adjustable 
needle  regulation  and  governor  operated  deflecting 
hood. 

The  governor  is  of  the  self-contained  .\llis-Chal- 
mers  Company  oil  type.  It  is  not  connected  to  tin- 
central  oil  pressure  system  but  furnishes  its  own  oil 
pressure  for  regulation.  This  ena1)les  independent 
operation  of  the  exciter  units  so  that  the  field  can  be 
held  on  the  generators  irrespective  of  the  condition.s 
of  the  governors  of  the  main  unit. 

The  main  body  of  the  governor  forms  the  oil  tank 
and  contains  the  difi^erential  regulating  cylinder  and 
piston,  directly  connected  to  the  regulating  shaft  by 
m.eans  of  levers  and  links,  .\ttached  to  the  body  is 
the  rotary  oil  pump  which  is  belt  driven  from  the 
exciter  shaft  and  furnishes  a  continuous  oil  supply  s'.f- 
ficiently  large  to  handle  the  whole  piston  displaceme  t 
in  the  minimum  time  required  for  deflecting  the  jet. 
A  double  acting  regulating  valve  it  attached  to  the 
outside  of  the  pump  housing.  It  is  actuated  from  the 
floating  lever,  operated  from  the  belt  driven  flyballs  in 
the  mid  part  and  the  relay  at  its  outer  end.  The  fly- 
balls  are  of  the  equilibrated  spring  type  of  high  sen- 
sitiveness and  power. 

The  regulating  valve  is  so  designed  that  if  placed 
in  mid  position,  it  allows  the  oil  displaced  by  the  pump 
to  return  into  the  receiver  at  a  moderate  over  pressure. 

The  governor  is  also  equipped  with  a  mechanical 
hand  regulating  device  combined  with  the  regulating 
piston  at  the  rear  of  the  regulating  cylinder. 

Central  Oil  Pressure  System. 

A  type  of  pump  has  been  adopted  which,  although 
not  of  the  highest  efficiency,  is  preferable  on  account 
of  its  reliability  and  simplicity.  It  is  of  the  rotary 
type  and  has  been  brought  to  a  remarkable  degree  of 
perfection.  Three  pumps  are  installed  at  present,  each 
of  a  normal  capacity  of  90  gallons  per  minute  against 
a  pressure  of  400  lb.  per  sq.  in.  Two  are  directly  cou- 
pled to  a  85  h.p.  induction  motor.  The  third  one  is 
also  coupled  to  such  a  motor  on  one  end  and  to  an 
independent  small  impulse  wheel  of  corresponding 
power  on  the  other  side.  Pump  and  motor  are  mounted 
upon  a  common  cast  iron  base  plate  grouted  into  the 
concrete  floor. 

The  rotary  pump  is  of  the  double  stage  type,  one 
pump  attached  to  one  side  of  the  cast  iron  housing 


picks  up  the  oil  from  the  receiver  tank  and  discharges 
it  at  about  200  lb.  pressure  directly  into  the  suction 
side  of  the  high  pressure  pump  attached  to  the  hous- 
ing on  the  opposite  side.  This  pump  raises  the  pres- 
sure from  200  lb.  to  400  lb.  per  sq.  in.  and  discharges 
into  the  pressure  main. 

The  distribution  of  the  oil  pressure  between  the 
two  stages  is  easily  adjusted  by  a  by-pass  which,  if 
once  set,  will  require  no  further  adjustment  or  at- 
tendance. 


Two    Stago    Rotary    OH    Pump. 

The  gears  are  a  jiair  of  pinions  with  a  special  de- 
sign of  teeth,  meshing  without  clearance  and  with 
faces  fitted  carefully  together  with  the  faces  of  the 
pump  housing.  One  pinion  revolves  idly  around  its 
pivot,  the  other  pinion  is  keyed  to  the  shaft  which 
carries  the  driving  pinion  of  the  other  pump  on  one 
end  a!id  a  double  helical  gear  in  the  middle.  The  double 
helical  gear  meshes  into  the  driving  pinion  keyed  upon 
a  shaft,  revolving  in  two  rigid  ring  oiling  bearmgs,  and 
carrying  a  coupling  on  its  end  for  rigid  connection 
to  the  motor  or  to  the  impulse  wheel.  Special  care 
was  taken  to  insure  perfect  and  reliable  lubrication 
of  all  bearings.  This  is  accomplished  by  automobile 
lubrication,  whereby  a  small  quantity  of  the  oil  pres- 
sure produced  by  the  pump  is  directly  used  and  forced 
through  the  bearings. 

Exhaustive  tests  were  made  at  the  shops  with 
these  pumps,  both  in  regard  to  capacity  and  efficiency 
as  well  as  to  heating.  At  a  normal  speed  of  180  r.p.m. 
of  the  pump  gears  and  a  discharge  of  98  gal- 
leons per  minute  against  a  pressure  of  350  lb.  per  sq.  in., 
an  efficiency  of  the  pump  of  50  per  cent  was  obtained, 
and  air  was  compressed  to  350  lb.  per  sq.  in.  without 
undue  heating  and  with  absolutely  noiseless  opera- 
tion. The  pump  was  also  operated  for  a  period  of 
one  hour  against  a  pressure  of  425  lb.  without  causing 
undue  heating  or  noise. 

Sufficient  space  was  available  in  the  basement  of 
the  power  house  so  that  all  pumps,  pressure  tanks 
and  receivers  could  be  located  in  a  compartment  below 
the  generator  floor,  and  all  pipes  from  and  to  the 
governors  and  equalizing  pressure  tanks  are  carried 
directly  below-  the  main  floor  through  the  basements 
which  are  easily  accessible.  The  three  pumps  are  set 
with  the  driving  shafts  in  one  line  and  provision  is 
made  for  installing  a  fourth  pump  which  will  be  re- 
quired for  the  ultimate  number  of  six  main  units. 

The  pumps  located  in  the  center  are  built  sym- 
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metrically  so  that  the  auxiliary  impulse  wheel  located 
between  them  can  be  coupled  to  either  of  the  two 
gear  shafts. 

Two  independent  receiver  tanks  of  steel  plate  are 
provided.  They  are  partly  set  in  to  the  basement  floor, 
so  tha:t  all  oil  can  discharge  into  it  by  gravity.  Pro- 
vision is  made  for  liberal  contact  of  the  oil  with  air, 
the  oil  returning  from  the  governors  or  safety  valves 
discharges  over  a  screen  whereby  it  frees  itself  of  air 
and  all  impurities,  as  well  as  heat.  The  two  receivers 
are  interconnected  by  a  pipe  with  proper  valves  so 
that  the  oil  can  be  transferred  from  one  tank  to  the 
other  or  the  levels  kept  uniform.  They  are  of  ample 
capacity  so  that  one  receiver  is  capable  of  carrying 
sufficient  oil  for  the  whole  system,  while  the  other 
receiver  may  be  emptied  for  cleaning. 

A  substantial  concrete  pier  between  the  two  re- 
ceivers carries  the  two  main  pressure  tanks.  These 
tanks  are  made  of  riveted  steel  plate  and  tested  tt) 
fiOO  lb.  per  sq.  in.  with  a  capacity  of  about  250  gallons 
each.  -A  safety  valve  of  the  spring  type  is  attached  to 
each  pressure  tank  and,  set  to  any  desired  pressure 
l)etween  300  lb.  and  400  lb.  per  sq.  in.  discharges  ex- 
cess oil  directly  into  the  receiver.  This  safety  valve 
is  so  designed  that  the  valve  proper  can  at  any  time 
be  manipulated  from  the  outside,  so  that  the  operator 
can  always  ascertain  \vhether  the  device  is  '"free  and 
sensitive." 

All  piping  between  pumps,  pressure  and  receiver 
tanks  is  so  arranged  that  any  combination  of  connec- 
tion between  the  various  elements  can  be  established 
at  any  time  during  operation.  It  is  thus  possible  tu 
quickly  eliminate  any   element  of  this   system. 

One  main  pressure  pipe  and  one  main  return  pipe 
carry  the  oil  from  the  pressure  tanks  to  the  main  gov- 
ernors and  from  there  back  to  the  receiver  tanks. 
These  pipes  are  4i/  in.  inside  diameter  and  made  of 
seamless  tubing  annealed  and  bent  with  radii  of  at 
least  12  in.  so  that  the  flow  of  oil  is  not  subject  to 
abrupt  changes  in  direction,  which  would  cause  pres- 
sure  rams. 

All  connections  are  made  by  means  of  flange 
joints.  The  piping  opposed  to  the  view  abo\e 
the  main  power  house  floor  is  of  brass  as  well  as  all 
valves  and  fittings  throughout  the  sj'stem. 

Tw^o  auxiliary  pressure  tanks  are  connected  to 
the  ends  of  the  supply  pipe  in  order  to  prevent  a  seri- 
ous drop  of  pressure  due  to  the  acceleration  of  the  oil 
in  the  long  supplypipe  between  pressure  tanks  and  gov- 
ernor. The  two  main  and  the  two  auxiliary  pressure 
tanks  are  interconnected  by  an  air  pipe  and  to  an  air 
compressor  located  in  the  basement  which  is  driven  by 
an  electric  motor.  By  means  of  this  piping  the  air 
levels  can  be  equalized  between  the  various  tanks  or 
new  air  quickly  supplied  by  starting  up  the  air  com- 
pressor. 

Current  is  generated  at  6600  volts  and  stepped 
up  to  65.000  volts  for  transmission  to  Seattle. 

The  entire  engineering  work  for  this  development 
was  in  charge  of  the  Stone  &  Webster  Engineering 
Corporation  of  Boston,  the  hydraulic  equipment  was 
built  and  installed  by  the  Allis-Chalmers  Company  and 
the  electrical  apparatus  by  the  General  Electric  Com- 
pany. 


GERMAN    DEVELOPMENT    OF    THE 
HYDRAULIC    RAM. 

An  interesting  hydraulic  plant  was  put  in  opera- 
tion at  Hull-an-Oste  in  the  district  of  Stade  in  October 
last,  a  plant  operated  by  the  ebbing  and  flowing  of 
the  tide,  the  purpose  of  which  is  to  drain  about  1,360 
acres  of  marsh  lands  which  lie  2J4  to  3  ft.  below  sea 
level. 

By  means  of  a  device  denominated  the  hydropul- 
sor,  the  flowing  tide  against  which  the  shore  line  at 
FIull  is  protected  by  dikes,  passes  through  a  mechan- 
ism which,  being  set  in  motion,  lifts  an  equal  volume 
of  landlocked  water  and  delivers  it  in  a  reservoir, 
where  it  is  impounded  until  the  tide  ebbs.  At  this 
point  the  hydropulsor  automatically  ceases  to  operate, 
and  the  accumulation  of  water  in  the  reservoir  drains 
out  into  the  sea,  the  process  repeating  itself  at  an  an- 
nual cost  stated  to  be  75  cents  per  hectare  (2.47  acres) 
as  against  $2  to  $3  for  the  same  drainage  operations 
were  they  undertaken  b\-  steam  power.  These  costs 
contemplate  operation,  interest,  and  amortization. 
The  Prussian  Minister  of  Agriculture  was  so  inter- 
ested in  the  initial  enterprise  at  Hull  that  he  j)rocured 
$10,000  from  the  Government  to  assure  the  carrying 
out  of  the  plan. 

The  construction  of  the  plant  at  Hull  was  made 
possible  by  the  development  of  the  original  invention 
of  the  "water  ram"  by  Joseph  Michel  Moiitgoljier. 
Montgolfier's  ram  consisted  of  a  tank  to  contain  the 
power  water,  a  conduit,  two  automatic  valves,  and  a 
delivery  conduit  with  delivery  air  vessel.  The  water, 
being  let  out  of  the  tank,  is  bound  to  escape  through 
the  cut-ofF  valve,  whereby  a  gradual  acceleration  in 
the  current  takes  place  until  the  accelerating  velocity 
causes  the  cut-off  valve  to  close  of  itself.  When  the 
escape  is  suddenly  stopped,  the  entire  w-ater  mass 
being  still  in  motion,  the  recoil  produced  is  called  the 
water  hammer. 

The  original  ram  of  Montgolfier  was  serviceable 
onlj-  for  small  volumes  of  water,  as  the  repeated  action 
of  the  water  hammer  strained  the  machine,  and  espe- 
cially when  the  diameter  of  the  valves  exceeded  lyi 
inches.  An  improvement  on  Montgolfier's  apparatus 
was  brought  out  recently  by  Adolf  Abraham,  a  Ger- 
man surveyor  of  public  works,  who  instead  of  batter-, 
ing  or  hammering  valves,  provided  a  revolving  valve 
that  brings  the  power  water  in  regular  turns  in  con- 
nection with  the  discharge  conduits.  This  device  is 
called  the  hydropulsor.  When  the  entering  or  power 
water  has  reached  its  utmost  velocity  of  flow  the 
revolving  valve  makes  a  turn,  thus  bringing  the  im- 
pulse of  the  power  water  to  bear  on  the  water  stand- 
ing in  the  discharge  conduit,  lifting  it  beyond  its  level 
and  causing  it  to  overflow  at  the  orifice.  Owing  to 
the  work  thus  performed  the  pressure  at  the  intake 
subsides,  thus  causing  the  revolving  valve  to  make 
another  turn,  whereupon  the  pressure  water  flows  in 
a  second  time,  accomplishing  a  new  acceleration  and  a 
repetition  of  the  former  processes,  which  is  renewed 
indefinitely. 

It  is  claimed  that  the  hydropulsor  is  capable  of 
delivering  the  largest  volumes  of  water,  the  only  limits 
being  those  imposed  by  the  manufacturers  of  machine 
parts. 
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DRAFTING  ROOM  PRACTICE 


BV   A.  L.   MENZINJ 


Before  a  possible  structure  existingr  in  the  brain 
of  the  designer  can  begin  to  take  form  as  a  concrete 
reality,  it  is  necessary  that  this  structure  be  clearly 
described  in  a  language  which  the  constructor  can 
readily  understand.  Drafting  is  this  particular  lan- 
guage. 

Every  structure  is  built  up  of  one  or  more  ma- 
terials of  which  the  form,  size,  composition  and  loca- 
tion may  vary.  In  the  process  of  building  the  struc- 
ture, various  means  and  methods  may  be  employed. 
For  giving  exact  information  relative  to  these  partic- 
ulars, a  work  language  alone  is  not  sufficient,  since  the 
form  of  objects  other  than  the  geometric  figures  can 
only  be  described  in  a  pictorial  way.  Drafting,  there- 
fore, combines  the  feature  of  pictorial  and  word  lan- 
guage in  a  specialized  form  to  best  serve  the  purpose 
for  which  it  is  intended. 

In  the  commercial  use  of  this  language,  the  fol- 
lowing aims  should  be  kept  in  mind : 

1.  Utility  and  Clearness. 

2.  Speed  of  execution. 

3.  Neatness    and    uniformity. 

■The  problems  of  how  to  best  achieve  these  aims 
come  imder  the  scope  of  drafting  room  management, 
it  being  assumed,  of  course,  that  the  designer  and 
the  draftsman  have  a  sufficient  knowledge  of  how  the 
desired  structure  will  be  produced,  of  the  tools  and 
equipment  available,  the  manner  of  erection,  the  skill 
of  the  men  to  be  employed,  the  limitations  as  to  size 
and  weight  for  transportation,  the  rough  handling 
which  the  materials  will  receixe,  and  such  other  knowl- 
edge as  is  prerequisite  to  jjlanning  work,  which  will 
permit  of  efl^ective  and  economical  production.  Some 
factors  in  drafting  room  management  will  be  con- 
sidered in  this  and  other  articles. 

In  most  drafting  rooms,  the  following  kinds  of 
drawings  are  made : 

1.  Sketches   of   minor   details. 

2.  Preliminary   drawings   necessary   in   designing. 

3.  Inexpensive   tracings,   principally   for  preliminary   work. 

4.  Pencil  drawings  on  detail  paper,  to  be  traced  with  ink- 
on  tracing  cloth. 

5.  Final  tracings. 

The  best  size  of  paper  for  sketches  is  letter  size, 
which  is  8^  in.xll  in.,  since  the  sketches  are  most 
often  made  to  accompany  letters  or  orders  for  ma- 
terials. It  is  seldom  considered  desirable  to  make 
blue  prints  of  these  sketches  and,  when  copies  are  re- 
quired, they  may  be  readily  made  in  the  following  w^ay  : 
Lay  underneath  the  pencil  sketch  one  or  more  sheets 
of  blank  paper  with  carbon  paper  in  between,  and 
stretch  a  piece  of  tracing  paper  or  thin  letter  paper 
over  the  sketch.  Trace  the  latter  with  a  pencil  of  me- 
dium hardness,  such  as  a  2H.  The  pressure  of  the 
pencil  will  produce  carbon  copies  on  the  blank  paper 
underneath. 

Where  sketches  are  used  to  any  extent,  it  is  ad- 
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visable  to  have  forms  printed,  which  incltule  the  name 
and  address  of  the  company  and  such  other  informa- 
tion as  is  desirable  on  all  sketches.  This  will  save  the 
draftsman  much  time  and  will  give  the  sketches  a  bet- 
ter appearance. 

In  the  drafting  room,  when  designing  is  done  to 
any  extent,  many  of  the  important  features  have  to 
be  worked  out  by  cut  and  try  methods.  The  eye  is 
a  most  helpful  guide  in  jjroportioning  materials,  and 
it  is  therefore  not  uncommon  to  hear  a  designer  say 
he  will  lay  out  a  drawing  "to  see  how  it  looks."  For 
this  purpose  a  cheap,  unglazed  wrapping  paper  is 
very  satisfactory.  A  way  of  keeping  this  pa])er  con- 
veniently at  hand  is  to  mount  a  roll  of  it  together 
with  the  connnon  frame  and  cutter  on  the  right  hand 
side  of  the  drawing  table  just  below  the  drawing 
board.  The  cutter  should  be  supported  on  the  bottom 
so  the  paper  can  be  unrolled  by  drawing  it  across  the 
board. 

For  working  on  this  paper,  a  2H  pencil  is  suitable 
for  fine  lines  and  an  ordinary  No.  2  writing  pencil 
or  an  III!  drawing  ])encil  is  satisfactory  for  general 
v.'ork.  'j'he  detailer  will  often  save  himself  much  time 
if  he  will  sketch  out  the  desired  detail  roughly  on  this 
paper,  fill  in  the  dimensions  from  hand  books  or  other 
sources  of  information,  and  then  work  from  this 
sketch. 

Much  of  the  work  in  the  drafting  room  is  for 
preliminary  purposes.  For  instance,  it  is  desired  to 
draw  plans  for  a  power. plant.  Preliminary Mrawings 
are  gotten  out  and  blue  prints  sent  to  various  parties 
for  approval,  suggestions  or  bids.  After  the  details 
are  decided  upon  the  work  of  making  the  final  draw- 
ings is  begun.  It  is  not  usually  desirable  to  make  the 
preliminary  drawings  with  ink  on  tracing  cloth  for 
penciled  paper  tracings  can  be  made  in  less  than  half 
the  time.  Very  satisfactory  blue  prints  can  be  made 
from  these  paper  tracings  if  the  penciling  is  well  done. 

Ordinarily  the  drawing  is  worked  out  direct  on 
the  tracing  paper  for  which  purpose  a  2H  pencil  is 
very  satisfactory.  Afterward  the  lines  are  traced  and 
the  lettering  done  with  a  softer  pencil  such  as  an  HB. 
On  tracing  paper  the  work  should  be  coarser  and  the 
lettering  larger  than  on  tracing  cloth. 

For  the  final  drawings  the  work  should  be  accu- 
rately laid  out  with  fine  pencil  lines  on  a  good  quality 
of  detail  paper.  The  pencil  should  be  as  soft  as  is 
compatible  with  accurate  work,  for  the  harder  the 
pencil  the  greater  will  be  the  labor  required  when  eras- 
ing construction  lines  or  making  alterations.  For  the 
line  work  a  4H  pencil  answers  very  well,  and  for 
dimensioning  and  lettering  a  2H  pencil  is  preferable 
since  it  is  easier  to  letter  with  a  soft  pencil  than  with 
a  hard  one.  A  good  eraser  for  removing  pencil  lines 
from  this  paper  is  a  Ruby  Eberhard  Faber  No.  112. 
For  cleaning  the  paper,  a  black  sponge  eraser  is  com- 
monly used. 

After  the  final  drawings  are  made  on  detail  paper 
they  are  traced  with  ink  on  a  first  quality  tracing  cloth. 
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I'here  is  no  right  or  wrong  side  to  tracing  cloth,  Init 
there  is  a  dull  and  a  glossy  side,  both  of  which  are 
commonly  used  and  give  good  results.  However,  it 
seems  preferable  to  use  the  dull  side,  since  pencil  work 
can  be  done  upon  it,  which  is  desirable  for  making  al- 
terations or  additions.  \\"hen  the  draw-ing  is  very 
simple,  it  may  be  laid  out  direct  on  the  cloth  instead  of 
on  detail  paper. 

For  cleaning  a  tracing  and  removing  pencil  lines 
a  soft  white  H  eraser  is  very  satisfactory.  .A  2  H  pen- 
cil is  suitable  for  work  on  the  dull  side. 

Ink  will  not  adhere  readily  to  tracing  cloth  unless 
the  surface  is  first  prepared  by  rubbing  it  with  chalk, 
inuuice  ])owder,  etc.  The  dealers  sell  preparations 
put  up  in  tin  shakers  or  pepjier  boxes.  .\  box  with  a 
removalile  top  is  more  convenient  for  the  cloth  neces- 
sary for  rubbing  in  the  ])owder  may  be  kei)t  within 
the  box  and  cannot  easily  become  misplaced.  I--lectr<>- 
silicon  luetal  ]x)lish  is  put  up  in  this  way  and  is  very 
satisfactory.  .A.  handy  means  for  removing  the  excess 
powder  and  for  general  cleaning  is  a  painter's  round 
dusting  brush. 

Erasing  ink  from  tracing  cloth  is  an  every  day 
occurrence  in  the  drafting  room.  The  success  witli 
which  this  may  be  done  is  dependent  princi])al!y  on 
the  kind  of  erasers  used.  If  the  ink  has  only  been 
applied  recently  it  may  be  readily  removed  with  an 
Emerald  Eberhard  Eaber. eraser  No.  111.  If  the  ink 
is  old  a  harder  eraser  such  as  a  Dietzgen  ink  eraser 
No.  3361  will  remove  it  very  quickly  without  injuring 
the  surface,  .\fter  the  ink  is  renuned  a  little  of  the 
powder  should  be  rubbed  over  the  erased  spots  to 
l>repare  them  for  future  inking.  Erasers  containing 
considerable  grit,  such  as  typewriter  erasers,  should 
ne\"er  be  used  on  tracing  cloth  for,  unless  great  care 
is  taken,  a  hole  will  easily  be  made  in  the  cloth.  When 
these  erasers  are  used  grit  is  rubbed  into  the  cloth. 
'Phis  makes  future  inking  with  anything  like  clean 
lines  impossible. 

Ink  may  also  be  removecl  Ijy  first  scrajiing  otT 
the  surface  with  a  knife  blade  held  at  right  angles  to 
the  cloth  and  then  removing  the  remainder  with  an 
emerald  eraser.  However,  it  is  safer  to  use  the  knife 
only  for  removing  the  ends  of  lines  which  have  over- 
run their  limits.  When  erasing,  the  shield  will  be 
found  almost  indispensable. 

Some  draftsmen  still  use  red  ink  for  dimension 
lines  on  tracings  because  red  lines  print  up  much 
fainter  than  black  lines.  There  are  so  many  disad- 
vantages to  the  use  of  red  ink  on  tracings  that  it  is 
not  generally  advisable  to  use  it.  Red  ink  is  ver}" 
difficult  to  erase  and  it  does  not  print  up  on  brown 
negatives.  Besides,  it  requires  more  lime  to  use  two 
colors  of  ink  than  one.  For  the  making  of  tracings  a 
good  quality  of  black  waterproof  ink,  such  as  Higgins, 
is  the  only  ink  necessary.  Differences  in  intensity  of 
lines  can  be  obtained  by  making  them  of  different 
thicknesses. 

One  of  the  first  things  to  be  decided,  when  a  new 
drafting  room  is  opened  is  what  sizes  of  drawings 
shall  be  adopted  as  standard.  Below  are  given  meas- 
urements of  blue  prints,  of  approximateh'  the  same 
size,  from  representative  firms  in  the  United  States: 


Manufacturer   22  in.  x  28  in. 

^Manufacturer    24  in.  .x  29^/2  in. 

Manufacturer    24  in.  x  36  in. 

Operating  Co 26  in.  x  34  in. 

Operating  Co 26  in.  x  40  in. 

Manufacturer    27  in.  x  39  in. 

Manufacturer    27  in.  x  36  in. 

Manufacturer    27^  in.  x  40  in. 

Construction   Co 29  in.  x  35  in. 

Manufacturer   295/>  "U-  ^  41  in. 

It  will  be  seen  that  no  two  sizes  are  alike.  From 
these  and  the  measurement  of  many  other  blue  prints, 
it  would  seem  that  no  one  size  is  more  popular  than  an- 
other. This  is  to  be  (le]dored,  for  it  is  a  dishearten- 
ing task  to  take  the  blue  prints  which  accumulate  in 
the  average  drafting  room  and  trv  to  file  them  together 
in  some  orderlv  manner. 


STAND  A  Ft D  5/ZfS  Or  OffAmNGS 
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No.A-732 


V\-Ji.     1.     Siiai 


'»f     I)rawing.'^. 


The  Standard  sizes  of  drawings  adopted  should 
permit  of  the  economical  use  of  tracing  cloth  and  blue 
print  paper;  should  be  convenient  for  office,  shop  and 
field  use ;  and  should  permit  of  rapid  folding  for  mail- 
ing and  filing.  To  fill  these  requirements  the  sizes 
of  drawings  given  in  Fig.  1  are  suggested.  By  sizes 
of  drawings  is  meant,  of  course,  the  sizes  of  blue  prints. 

It  will  be  seen  that  the  first  size  listed  is  85.6  in. 
.V  11  in.  w'hich  is  exactly  the  size  of  letter  paper  now 
almost  universally  used.  The  other  sizes  are  even 
multiples  of  this  basic  size.  Hence  e\-ery  size  will  fold, 
by  matching  the  edges,  to  8i/<  in.  x  11  in.,  which  is  a  de- 
cided advantage  for  submitting  with  rejwrts  and  speci- 
fications. For  filing  purposes,  vertical  filing  cabinets 
and   box  letter  files  are  in  very  common   use  and,  as 
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these  are  designed  for  paper  8jA  in.  x  11  in.,  drawings 
of  the  sizes  specified  may  be  filed  with  letters  which 
they  accompany,  or  may  be  filed  separately  in  the 
same  kind  of  filing  devices. 

Certain  of  the  sizes  listed  are  especially  adapted 
for  certain  kinds  of  work.  Fortunately,  legal  paper, 
which  is  Syo  in.  x  13  in.,  is  going  out  of  use  for  reports 
and  specifications.  These  are  often  so  lengthy  that, 
when  written  on  legal  paper,  they  cannot  be  folded  in 
the  customary  way,  and  how  to  file  them  becomes  a 
problem  since  few  offices  have  any  use  for  the  wide 
filing  cabinets.  For  the  purposes  stated  above,  letter 
size  paper  is  now  used  very  extensively,  permitting 
the  documents  to  be  filed  without  folding,  whicli  is 
a  great  advantage. 

The  size  of  drawing  designated  as  .\  is  especially 
useful  for  accompanying  reports  and  specifications  on 
letter  size  paper  since  it  is  of  the  same  size  as  the  type- 
written sheets,  and  may  be  bound  with  them. 

The  draftsman  should  bear  in  mind  that  the  per- 
son for  whom  a  drawing  is  intended  seldom  has  the 
conveniences  for  examining  drawings  that  are  to  be 
(ound  in  the  drafting  room,  and  he  should  select  a 
size  accordingly.  This  is  particularly  desirable  when 
the  drawing  includes  work  to  be  done  by  machine 
tools,  for  there  is  seldom  any  place  available  around 
a  machine  tool  for  spreading  out  a  large  blue  print. 
For  machine  tool  work  the  size  designated  as  D  is 
very  convenient.  In  many  shops  it  is  customary  to 
paste  or  otherwise  fasten  the  prints  to  sheets  of  card- 
board for  convenient  reference. 

Size  E  is  about  the  size  used  for  general  work. 
The  tendency  at  the  present  time  seems  to  be  to  use 
smaller  drawings  than  heretofore.  Instead  of  putting 
dififerent  details  and  views  on  one  large  sheet,  it  is 
better  to  put  them  on  separate  sheets  of  a  convenient 
size. 

F\g.  1  contains  all  the  information  which  a  drafts- 
man needs  to  enable  him  to  turn  out  drawings  of  the 
standard  size.  It  is  desirable,  when  standard  sizes  are 
adopted,  to  make  a  sheet  similar  to  I"ig.  1  and  post  it 
in  a  conspicuous  place  in  the  drafting  room  for  ready 
reference. 

The  last  two  columns  in  Fig.  1  give  the  sizes  of 
tracings  and  margins  for  all  sizes  of  blue  prints  speci- 
fied. The  sizes  of  tracings  and  the  margin,  may,  of 
course,  be  changed  without  detracting  from  the  advan- 
tages of  the  specified  sizes  of  blue  prints.  The  margin 
should  be  as  narrow  as  will  look  well  so  as  to  leave 
the  maximum  of  space  for  the  drawings.  It  will  be 
noticed  that  the  margin  on  the  right  hand  side  is  much 
wider  than  the  other  margins.  This  is  to  provide  for 
binding.  The  consulting  engineer,  the  superintendent 
of  construction,  and  the  foreman  in  charge  will  find 
it  very  convenient  to  bind  all  drawings  referring  to  a 
particular  job,  together. 

By  referring  to  the  sizes  of  tracings  it  will  be  seen 
that  all  sizes  with  the  exception  of  the  last  size  may 
be  cut  without  waste  from  36  in.  tracing  cloth.  Aside 
from  the  fact  that  there  is  no  waste,  the  use  of  36  in. 
tracing  cloth  is  desirable  in  the  interests  of  economy. 
It  does  not  seem  to  be  generally  realized  that  the  wider 
the  tracing  cloth,  the  more  it  costs  per  square  yard. 
To  show  this  the  following  table  is  given : 


.Approximate  I'unI   ut   liiipfrlal  I'raclnij:  Cluth. 

Cost   per  Co.st   per  Relative 

Wldtli                linear  yard.  sq.   yd.  Cost. 

30                               $0.40  $0.48  1.067 

36                                 0.45  0.45  1.00 

38                                 0.55  0.475  1.050 

42                                   0.60  0.514  1.14ii 

48                                 O.SO  0.60  1.333 

54                                 0.S5  0.567  1.26 

The  actual  cost  is  somewhat  less  than  the  costs 
given  above,  but  the  relative  cost  is  the  same.  It  will 
be  seen  that  36  in.  cloth  is  the  cheapest,  that  42  in. 
cloth  costs  14.2  per  cent  more,  and  that  48  in.  cloth 
costs  33  1/3  per  cent  more;  36  in.  cloth  should,  there- 
fore, be  used  when  possible. 

By  comparing  the  sizes  of  tracings  with  the  sizes 
of  bhie  prints,  it  vvilT  be  seen  that  there  will  be  very 
little  space  outside  of  the  blue  print  line  for  trying 
out  i)en--,  'i'liis  is  not  a  disadvantage  as  the  detail 
paper  usually  extends  out  beyond  the  tracing  and  may 
be  used  for  this  purpose  since  it  takes  the  ink  very 
well. 

It  is  generally  desirable,  to  save  time  and  waste 
of  tracing  cloth  and  blue  print  paper,  to  cut  several 
sheets  of  the  desired  size  at  one  time.  These  may 
be  conveniently  kept  in  metal  or  pasteboard  tubes 
marked  with  the  size,  as  shown  in  Fig.  2.    The  paste 
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board  tubes  are  very  serviceaJile  and  inexpensive,  and 
are  suitable  fcjr  tracing  cloth,  and  tracing  paper  as  well. 
I"or  blue  print  paper  the  metal  tubes  are  preferable. 

It  is  not  necessary  that  all  sizes  be  kept  on  hand, 
as  some  will  be  used  very  rarely.  Since  one  size,  is 
exactly  one-half  of  another,  two  sizes  may  be  kept  in 
one  tube  and  only  the  size  most  frequently  used  need 
be  kept  on  hand. 

When  certain  .sizes  of  drawings  have  been  adopted, 
many  firms  designate  each  size  by  a  letter  and  in- 
clude the  letter  in  the  drawing  number  for  convenience 
in  filing  the  tracings.  Thus,  Fig.  1  bears  the  number 
.A-732,  which  indicates  that  the  drawing  is  number 
732  of  size  A.  .\  more  inclusive  method  of  numbering 
drawings  will  be  discussed  in  a  later  article. 


SUCCESS  OF  ELECTRIC  IRON  SMELTER. 

The  electric  iron  smelter  at  Heroult,  California, 
is  producing  twelve  to  fourteen  tons  of  high-quality 
pig  iron  daily,  at  costs  averaging  around  $14  per  ton. 
Two  more  furnaces  will  be  installed  immediately  and 
within  a  year  the  company  expects  to  be  sending  hun- 
dreds of  tons  of  iron  weekly  to  Coast  markets. 

The  plant  is  at  present  consuming  2000  electrical 
horsepower  per  day  and  arrangements  have  been  made 
whereby  ample  electric  power  will  be  constantly  de- 
livered. In  addition  to  the  commercial  iron,  it  is  also 
planned  to  produce  chrome  and  other  high-grade 
steels.  Users  of  the  iron  already  marketed  pronounce 
i';  of  exceptionally  fine  quality,  and  the  industry  is  ex- 
pected to  revolutionize  the  employment  of  iron  on  the 
Pacific  Coast. 


April    13,   1912.] 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS 


337 


WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

RIPARIAN  RIGHTS  IN  THE  WESTERN  STATES 


BY   A.    K.    CHANDLER. 


The  modified  rule  of  riparian  right.s  has  been  fol- 
lowed by  California,  Kansas,  Montana,  Nebraska, 
North  Dak-Ota,  Oklahoma.  Oregon,  South  Dakota, 
Texas  and  Washington  ;  and  has  been  rejected  by  Ari- 
zona, Colorado,  Idaho,  Nevada,  New  Mexico,  Utah 
and  ^^'yoming.  Its  rejection  by  the  above  States  was 
not  due  to  constitutional  or  statutory  provisions  but 
to  the  fact  that  the  doctrine  was  entirely  unsuited 
to  the  physical  conditions  existing  in  an  arid  region, 
as  shown  by  the  quotations  from  Jones  v,  Adams  and 
Coffin  v.  Left  Hand  Ditch  Co,,  given  in  the  previous 
article.  Similar  language  was  used  by  the  courts  of 
ihe  other  arid  States  abrogating  the  doctrine. 

The  only  Supreme  Court  holding  that  the  doctrine 
has  been  modified  by  statute  is  that  of  Nebraska.  Tii 
Crawford  v.  Ilathaway  (67  Neb,  325)  decided  Febru- 
ary 4,  1903,  it  is  held : 

The  irrigation  act  of  1889  abrogated  in  this  State  the  com- 
mon law  rnle  of  riparian  ovvncrsliip  in  water,  and  substituted 
in  lieu  thereof  the  doctrine  of  prior  appropriation.  This  legis- 
l;;tion  could  not  and  did  not  have  the  effect  of  abolishing  ripar- 
ian rights  whicli  had  already  accrued,  but  only  of  preventing 
tlie   acquisition   of  sucli   riglits   in   the    future. 

The  Nebraska  irrigation  act  of  March  19,  1889. 
above  referred  to,  was  similar  to  the  California  statute 
of  1872  providing  for  the  appropriation  of  water.  This 
statute  was  considered  at  length  in  Lux  v.  Haggin— 
the  latter  party  contending  "that  the  Civil  Code  gives 
*  *  *  a  right  to  the  water  superior  to  that  of 
the  riparian  proprietor  below."  Section  1422  of  the 
Civil  Code  then  contained  the  following  words:  "The 
rights  of  riparian  proprietors  are  not  affected  bv  the 
jjrovisions  of  this  title."    The  court  held  that: 

Section  1422  of  the  Civil  Code  is  protective,  not  only  of 
riparian  rights  existing  when  the  Code  was  adopted,  but  also 
of  the  riparian  rights  of  those  who  acquired  a  title  to  land  from 
the  State,  after  the  adoption  of  the  Code  and  before  an  appro- 
priation of  water  in  accordance  with  the  Code  provisions. 

Neither  a  grantee  of  the  United  States  nor  the  grantee  of  a 
private  person,   who  was  a   riparian  owner  when  the  Code  was 
adopted,   need   rely   for  protection   on    Section    1422.     Such   per 
sens  are   protected  by  constitutional   principles. 

At  the  first  legislative  session  (1887)  after  the 
decision  of  Lux  v.  Haggin,  section  1422  was  repealed 
with  the  proviso  "that  the  repeal  of  this  section  shall 
not  in  any  way  interfere  with  any  right  already 
vested."  This  repeal  opened  the  way  for  a  new  at- 
tack upon  the  riparian  doctrine  but  no  serious  attempt 
has  been  made.  If  the  California  Supreme  Court 
could  be  induced  to  accept  the  ruling  of  the  Nebraska 
Supreme  Court  in  Crawford  v.  Hathaway,  the  riparian 
right  would  be  considered  abrogated  for  all  public 
land  not  entered  in  1887. 

^_^The  Congressional  Desert  Land  Act  of  March  3. 
1877.  contains  the  following  language  in  one  of  its 
provisos : 

And  all  surplus  water  over  and  above  such  actual  appropri- 
ation and  use,  together  with  the  water  of  all  lakes,  rivers  and 


other  sources  of  water  supply  upon  the  pubhc  lands  and  not 
navigable,  shall  remain  and  be  held  free  for  the  appropriation 
and  use  of  the  public  for  irrigation,  mining,  and  manufacturing 
purposes  subject  to  existing  rights        *        *        * 

This  language  was  construed  by  the  Supreme 
Court  of  Oregon  in  the  recent  case  of  Hough  v.  Porter 
(51  Ore.  318)  decided  January  5,  1909,  as  follows: 

Construed,  then,  with  tlie  act  of  1866  and  other  provisions 
of  the  act  of  1877,  wc  are  of  the  opinion  that  all  lands  settled 
upon  after  the  date  of  the  latter  act  were  accepted  with  the  im- 
plied understanding  that  (except  as  to  water  for  domestic  pur- 
po.ses)  the  first  to  appropriate  and  use  the  water  for  the  purpose 
specified  in  tlie  act  should  have  the  superior  right  thereto. 

Hough  V.  Porter  was  referred  to  by  the  United 
State  Supreme  Court  in  Boquillas  Cattle  Company  v. 
Curtis  (213  U,  S,  339)  decided  April  19,  1909.  The 
case  involved  a  conflict  between  a  riparian  owner  and 
an  appropriator  and  the  Court  after  stating  that  the 
riparian  doctrine  was  not  applicable  in  .\rizona,  con- 
tinued : 

The  opinion  that  we  have  expressed  makes  it  unnecessary 
to  decide  whether  land  in  the  arid  regions  patented  after  the 
act  of  March  3,  1877  *  *  *  ^^^  „q[  accepted  subject 
to  the  rule  that  priority  of  appropriation  gives  priority  of  right 
by  virtue  of  that  act  construed  with  Rev.  Stat.  32339.  The  Su- 
preme Court  of  Oregon  has  rendered  a  decision  to  that  effect 
on  plausible  grounds. 

The  Supreme  Court  of  Washington,  however,  has 
refused  to  consider  the  Hough  v.  Porter  rule  suffi- 
ciently "plausible"  to  follow.  In  Still  v.  Palousc 
Irrigation  &  Power  Co.  (117  Pac.  466)  decided  Au- 
gust 19,  1911,  the  Court  had  before  it  a  case  somewhat 
similar  to  Aliller  &  Lux  v.  Madera  Canal  Co.,  except 
that  the  defendant  company  attempting  storage  was 
also  a  riparian  owner.  The  company  contended  for 
the  rule  laid  down  in  Hough  v.  Porter,  but  the  court 
held  that  "the  act  itself  manifestly  relates  only  to  the 
reclamation  of  desert  lands"  and  refused  to  apply  the 
rule  as  the  lands  involved  had  not  been  entered  under 
the  Desert  Land  .Act.  As  noted  above  the  Oregon 
Supreme  Court  held  that  the  rule  applied  to  all  public 
land,  which  should  be  the  construction  if  the  decision 
were  rendered  on  "plausible  grounds."  The  Supreine 
Courts  of  California,  Montana,  North  Dakota  and 
South  Dakota  (the  remaining  riparian  right  States  to 
which  the  Desert  Land  Act  applies)  have  not  as  yet 
been  asked  to  accept  the  rule  of  Hough  v.  Porter  and 
their  position  is  therefore  still  doubtful. 

Lateral  Limits. 

It  has  been  shown  in  the  previous  article  that  an 
appropriator  can  neither  divert  nor  store  flood  waters 
when  such  might  result  in  damage,  present  or  pros- 
pective, to  a  riparian  owner.  Any  large  project,  to  pro- 
tect itself,  must  therefore  purchase  the  riparian  land  or 
the  riparian  right  annexed  thereto — it  being  well  set- 
tled that  the  riparian  right  may  be  sold  apart  from 
the  land. 
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The  generally  accepted  lateral  limit  of  riparian 
land  is  the  margin  of  the  water  shed.  The  Supreme 
Court  of  Oregon,  however,  in  Jones  v.  Conn  (39  Ore. 
30)  has  held  that  riparian  lands  are  not  so  limited  but 
extend  to  the  exterior  lioundaries  of  the  watershed. 
It  is  the  only  State  wherein  a  riparian  owner,  under 
the  claim  of  riparian  right,  may  divert  the  water  of 
a  stream  beyond  its  watershed.  The  general  rule  is 
based  on  the  idea  that  only  those  lands  which  border 
on  and  drain  into  a  stream  can  be  considered  riparian 
thereto. 

In  two  cases  the  California  Supreme  Court  has 
materially  restricted  the  lateral  limits  as  shown  by 
the  following  quotations. 

In  the  case  at  bar  the  stipulation  is  tliat  these  fourteen  quar- 
ter sections  were  granted  each  by  a  separate  patent,  each  patent 
being  based  upon  a  separate  entry,  and  tliese  fourteen  quarter 
sections  therefore  constitute  fourteen  distinct  tracts  of  land,  and 
mere  contiguity  cannot  extend  a  riparian  right  which  is  appur 
tenant  to  one  quarter  section  to  another,  though  both  arc  now 
owned  by  the  same  person.  Bochmcr  i\  Big  Rock  Irr.  Disl. 
117  Cal.  27. 

If  the  owner  of  a  tract  a1>utting  on  a  stream  conveys  to  an- 
other a  part  of  the  land  not  contiguous  to  the  stream,  he  there- 
by cuts  off  the  part  so  conveyed  from  all  participation  in  the 
use  of  the  stream  and  from  riparian  rights  therein,  unless  the 
conveyance  declares  the  contrary.  Land  thus  conveyed  and 
severed  from  the  stream  can  never  regain  the  riparian  right, 
although  it  may  thereafter  be  rcconveycd  to  the  person  who 
owns  the  part  abutting  on  the  stream,  so  that  the  two  tracts  are 
again  held  in  one  owncrsliip.  Anaheim  Union  Water  Co.  v. 
Fnller.  150  Cal.  331. 

.\s  later  decisions  have  not  modified  the  above 
rulings,  they  may  be  considered  accepted  in  Califor- 
nia. The  Nebraska  .Supreme  Court  in  Crawford  v. 
Hathaway  considered  this  question  at  great  length  and 
concluded : 

A  riparian  owner's  right  to  the  reasonable  use  of  water  ex- 
ists .solely  by  virtue  of  his  owner.ship  of  the  lands  over  or  by 
which  the  stream  flows.  It  is  obvious  that  his  right  cannot  be 
enlarged  or  extended  by  acquisition  of  title  to  lands  contiguous 
to  the  riparian  land :  nor  can  a  riparian  owner,  as  such,  right- 
fully divert  to  non-riparian  lands  water  which  he  has  a  ri,ght 
to  use  on  riparian  land,  but  which  he  docs  not  so  use  *  *  * 
It  being  the  policy  of  the  government  to  dispose  of  its  public 
domain  in  tracts  of  not  less  than  40  acres  each,  why.  then, 
may  it  not  be  said  that  riparian  rights  are  limited  to  such  tracts, 
even  though  several  of  them  may  be  joined  together  in  one 
certificate  of  purchase  or  instrument  of  conveyance?  It  is  not 
decided  that  such  should  be  the  rule  in  this  State,  as  it  is  deemed 
preferable  to  leave  the  question  open  for  mattirer  investigation 
and    consider.-.tion. 

The  Supreme  Court  of  Texas  in  A\'atkins  I, and 
Co.  V.  Clements  (86  S.  W.  733)  decided  April  24.  190.=^. 
held  that  riparian  rights  "cannot  extend  beyond  the 
original  survey  as  granted  by  the  government." 

^^"e^e  it  not  for  the  recent  cases  wherein  lower 
riparian  owners  (on  a  showing  of  possible  damage) 
have  been  allowed  to  stop  the  storage  of  flood  waters 
by  either  riparian  owners  or  appropriators,  those  in- 
terested only  in  power  development  might  be  strongly 
in  fa\-or  of  the  riparian  doctrine.  Lender  it  thev  can 
demand  that  the  waters  be  allowed  to  flow  to  even 
the  mouth  of  the  stream  if  a  power  site  there  existed. 
The  lower  sites,  however,  are  exceptional,  and  as 
present    day   developments    necessitate    storage,    pros- 


pective power  plants  are  as  materially  affected  by  the 
flood  water  decisions  as  irrigation  projects.  If  the 
riparian  doctrine  must  continue  in  force  in  so  many 
western  States,  some  relief  can  be  secured  by  inducing 
the  courts  to  further  restrict  the  lateral  limits.  .A. 
general  acceptance  of  the  suggestion  of  the  Nebraska 
Supreme  Court  that  riparian  rights  be  limited  to  forty 
acre  tracts  would  lessen  the  difficulties  in  the  way  of 
the  newer  and  larger  projects. 

The  forty  acre  suggestion  applies,  of  course,  to 
public  lands  only.  In  California  there  are  a  great 
number  of  large  Spanish  grants,  each  of  which  luust 
be  considered  a  single  parcel,  and  to  such  the  sug- 
gestion would  not  apply.  .As  those  grants  often  ex- 
tend from  watershed  to  watershed,  they  contain  large 
areas  riparian  to  streams  crossing  them.  While  such 
a  grant  remains  in  a  single  ownership,  the  ])roprietor  . 
thereof,  under  the  decisions  cited,  practically  controls 
the  streaius  as  far  as  appropriators  are  concerned. 

In  the  quotation  from  Anaheiiu  Union  Water 
Company  v.  I-'uller,  above,  it  is  stated  that  in  a  par- 
tition of  a  riparian  tract  the  part  distant  from  the 
stream  loses  its  riparian  right  "I'nless  the  conveyance 
declares  the  contrarv."  .\  number  of  Spanish  grants 
crossed  b\'  streams  are  now  being  subdivided,  and 
the  deeds  are  so  drawn  that  the  various  ]iarccls  share 
in  the  riparian  right,  regardless  of  proximity  to  the 
stream.  It  is  well  settled  that  the  ])arcels  so  ctMiveyed 
retain  the  riparian  right  among  themselves,  but  the 
western  courts  have  not  yet  directly  passed  upon 
the  fjuestion  as  to  whether  the  owner  of  such  a  parcel 
not  touching  the  stream  can  be  considered  to  possess 
a  riparian  right  as  against  an  appropriator  or  riparian 
owner  outside  the  original  grant.  Mr.  Wiel,  in  the 
third  edition  of  his  splendid  work  on  "Wa'ter  Rights 
in  the  Western  States,"  raises  this  question  and  after 
an  exhaustive  study  of  the  cases  bearing  on  the  point, 
concludes  that  such  jiarcels  not  bordering  upon  the 
stream  cannot  be  considered  riparian  when  in  con- 
flict with  rights  outside  of  the  grant.  The  conclusion 
is  certainly  based  on  sound  reasoning  and  conforms 
to  the  basic  idea  that  only  lands  bordering  upon  a 
stream  are  riparian  thereto.  This  question  will  un- 
doubtedly be  raised  in  the  near  future  and  the  hope  of 
all  appropriators  is  that  the  courts  will  accept  Mr. 
Wiel's  conclusion. 

In  those  instances  where  the  land  along  the  stream 
below  a  reservoir  site  was  secured  under  the  public 
land  laws,  the  maximum  limits  of  riparian  lands  (in 
California,  Nebraska  and  Texas — the  public  lands  in 
the  last  being  State  lands  only)  rnay  be  detenuined 
by  an  examination  of  the  land  office  records,  as  only 
those  forties  which  touch  the  stream  or  were  included 
v.ith  such  forties  in  the  original  patent  can  be  con- 
sidered riparian.  W'here  the  stream  passes  through 
lands  which  were  part  of  a  Spanish  grant  in  Califor- 
nia, abstracts  of  title  must  be  examined  in  order  to 
ascertain  the  least  parcel  touching  the  stream  at  one 
time  in  a  single  ownership.  In  the  riparian  States, 
other  than  California,  Nebraska  and  Texas,  the  ordi- 
nary assessor's  map  showing  ownership  along  the 
streams  will  give  the  riparian  lands — they  being  those 
tracts  in  single  ownership  not  extending  beyond  the 
watershed.     The  last  statement  must  be  modified  for 
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Oregon,  as  there  the  riparian  land  is  not  limited  to  the 
watershed. 

Riparian  Right  Restricted  to  Riparian  Land. 

On  account  of  the  riparian  right  being  so  superior 
(in  the  riparian  right  States)  to  that  of  appropriation, 
there  is  a  popular  idea  that  a  riparian  proprietor  ac- 
tually owns  the  water  and  is  not  limited  to  its  use  on 
his  riparian  land.  The  courts,  however,  have  consist- 
entl}'  held  to  the  contrary,  as  illustrated  by  the  second 
quotation  from  Crawford  v.  Hathaway  above.  Of 
the  many  cases  thus  holding,  one  presenting  unusual 
conditions  is  Duckworth  v.  Watsonville  Water  & 
Light   Company,    (150  Cal.   .S20). 

The  Watsonville  Company,  in  order  to  protect  its 
diversion  of  the  waters  of  Pinto  Lake  to  Watsonville, 
had  purchased  either  the  riparian  land  or  the  riparian 
right  for  all  the  lands  bordering  on  the  lake.  Duck- 
worth leased  a  parcel  of  such  riparian  land,  posted  a 
notice  of  appropriation,  initiated  his  diversion  work 
and  brought  an  action  to  have  his  water  right  deter- 
mined as  against  the  comjiany.  The  company  claimed 
that  by  the  purchase  of  the  riparian  lands  and  the 
riparian  rights,  including  those  annexed  to  the  parcel 
occupied  by  Duckworth,  it  was  entitled  to  all  of  the 
waters  of  the  lake.  The  following  extract  from  the 
opinion,  clearly  presents  the  court's  view: 

We  have  said  that  the  water  company  is  entitled  to  a  judg- 
ment protecting  its  riparian  right,  although  it  has  not  used, 
and  does  not  immediately  propose  to  use,  the  water  on  its 
riparian  land.  This  rule  does  not  apply  to  any  right  which  it 
has  acquired  by  appropriation  or  use  upon  other  lands,  and 
this  appears  to  be  the  source  of  the  right  which  it  has  been  ex- 
ercising. Such  right  depends  upon  use  and  ceases  with  disuse. 
(Civ.  Code,  1411).  It  extends  only  to  the  water  actually  taken 
and  used.  The  consequence  is  that,  so  far  as  the  protection  of 
this  right  and  the  water  necessary  to  supply  this  use  are  con- 
cerned, the  water  company  is  not  entitled  to  prevent  an  appro- 
priation or  use  by  others  of  the  surphis  of  waters  of  the  lake, 
if  there  is  any. 

In  the  last  article  attention  was  called  to  language 
used  by  the  Nevada  Supreme  Court  in  Van  Sickle  v. 
Haines,  and  by  the  California  Supreme  Court  in  Lux 
v.  Haggin,  which  characterized  the  doctrine  of  appro- 
priation as  one  certain  to  result  in  monopoly.  The 
passage  quoted  immediately  above  tells  another  story. 

Summary  of  Principles. 

The  riparian  doctrine  has  been  abrogated  in  the 
seven  strictly  arid  States  and  has  been  adopted  in  the 
ten  semi-humid  States  of  the  irrigation  zone.  Of  the 
ten,  it  has  been  held  in  Nebraska  that  the  State  water 
appropriation  act  annulled  the  riparian  rights  for 
public  lands  then  unentered,  and  in  Oregon  that  the 
congressional   desert   land   act   did   likewise. 

The  doctrine  restricts  the  right  to  riparian  lands 
and  allows  a  reasonable  use  of  water  to  all  riparian 
owners,  the  measure  of  which  will  depend  upon  the 
conditions  of  the  particular  case.  The  right  is  not 
created  by  use  and  does  not  cease  with  disuse.  .-\s 
between  a  riparian  owner  and  an  appropriator,  the  for- 
mer is  not  limited  by  any  measure  of  reasonableness, 
and  may  restrain  any  diversion  or  interference  with 
the  flow  (including  flood  waters')  by  the  latter  which 
may  result  in  damage  to  his  riparian  land. 

Except  in  Oregon,  riparian  lands  are  limited  to 
the    watershed.      Li   California,    Nebraska    and    Texas 


the  right  is  further  limited  to  the  original  tract  granted 
by  the  government,  and  in  California  still  further  lim- 
ited to  the  smallest  tract  at  one  time  in  a  single 
ownership. 

It  is  improbable  that  the  lateral  limits  may  be 
ultimately  limited  in  some  States  to  the  forty  acre 
tract  crossed  by  the  stream,  and  that  other  States  may 
follow  Nebraska  and  Oregon  in  their  construction  of 
State  and  federal  statutes.  It  is  certain,  however, 
that  statutes  annulling  riparian  rights  existing  prior  to 
their  passage  are  clearly  unconstitutional.  All  such 
changes  in  the  doctrine  must  be  made  by  the  courts 
and  not  the  legislatures. 


INTERNATIONAL  TECHNICAL  COMMITTEE'S 
REPORT   ON   WESTON    NORMAL 
CELL  VALUE. 

A  report  to  the  International  Committee  on  Elec- 
trical Units  and  Standards  by  a  special  technical  com- 
mittee appointed  to  investigate  and  report  on  the  con- 
crete standards  of  the  international  electrical  units  and 
to  recommend  a  value  for  the  ^^'eslon  Normal  Cell 
has  been  prepared  under  the  supervision  of  Dr.  S.  W. 
Stratton,  director  of  the  Bureau  of  Standards,  Depart- 
ment of  Commerce  and  Labor. 

The  conclusions  and  recommentlations  are  con- 
tained in  the  following  resolutions: 

(1)  The  committee  decides  to  chonse  as  the  value  of  the 
Weston  Normal  Cell  the  mean  value  of  the  cells  presented 
by  the  delegates  of  the  four  laboratories.  This  mean  was  de- 
termined in  the  following  way:  There  was  first  determined 
the  mean  value  of  the  normal  cells  presented  by  each  dele- 
gate, then  the  mean  was  taken  of  the  four  numbers  thus 
found. 

(2)  The  committee  decides  to  choose,  for  the  present 
and  until  there  are  other  mercury  ohms  prepared,  as  the 
value  of  the  international  ohm,  to  be  recommended  to  all 
countries  for  general  use,  the  mean  of  the  values  of  the  units 
realized  at  the  Physikalisch-Technische  Reichsanstalt  and  at 
the  National  Physical  Laboratory.  Although  the  international 
ohm  as  defined  by  the  London  Conference  has  not  yet  been 
strictly  realized,  the  committee  believes  that  its  value  has 
been  attained  in  two  laboratories  independently  with  a  good 
degree  of  precision,  and  that  future  work  is  not  likely  to 
change  it  by  more  than  2  or  ?.  parts  in  100,000. 

('.',)  In  view  of  the  fact  that  the  mean  of  the  results  with 
the  silver  voltmeter  obtained  by  this  committee  will  probably 
not  be  changed  by  more  than  a  few  parts  in  100,000  when 
the  specifications  are  finally  completed,  the  committee  decides 
to  recommend  to  the  Interaational  Committee  on  Electrical 
Units  and  Standards  the  following  value  for  the  electro- 
motive force  of  the  Weston  Normal  Cell: 

E  =  1.0183  international  volts  at  20°  C. 

On  the  subject  of  the  standard  cells,  the  committee  is  of 
the  opinion  that  new  experiments  are  necessary  before  com- 
pleting or  changing  the  specifications  of  the  London  confer- 
ence. 

On  the  subject  of  the  ohm,  the  committee  expresses  the 
hope  that  new  international  ohms,  fulfilling  all  the  specifica- 
tions of  the  London  conference,  may  be  realized  soon  in  dif- 
ferent laboratories. 

On  the  subject  of  silver  voltameter,  the  committee  is  of 
the  opinion  that  the  specifications  for  the  silver  voltameter 
should  not  be  completed  until  further  experiments  shall  be 
made  by  the  members  of  the  committee  in  their  respective 
laboratories  on  subjects  which  are  not  considered  settled  at 
the  present  time,  and  that  after  these  experiments  the  com- 
mittee shall  complete  the  general  specifications. 
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ACCOUNTANT     IN     PUBLIC     SERVICE 
CORPORATIONS. 

HY    N.    1.    CAUUISON." 

The  accountant  in  public  service  corporations 
occupies  a  place  of  no  mean  responsibility.  His  duties 
involve  matters  of  the  greatest  importance  to  the  com- 
])anv.  He  records  its  transactions  and  determines 
from  their  character  what  accounts  they  efTect.  The 
two  general  divisions  of  corporations  accounts  em- 
brace on  the  one  side  its  assets  and  on  the  other  its 
liabilities.  The  assets  are  divided  into  corporeal  or 
physical  assets  and  incorporeal  or  intangible  assets. 
The  rules  which  govern  entries  into  the  physical  asset 
account  are  practically  well  defined  and  clear  and  will 
not  be  considered  in  this  connection.  Many  of  the 
intangible  asset  accounts  are  so  closely  related  to  the 
operating  account  that  it  is  often  difficult  to  determine 
the  line  of  separation. 

Some  of  the  causes  for  certain  disbursements 
afTord  debatable  questions  as  to  whether  the  charges 
should  be  distributed  to  capital  or  to  operating  ac- 
count. The  showing  of  the  earnings  of  a  company  is 
lessened  or  increased  accordingly  as  these  charges  are 
made  against  the  one  account  or  against  the  other. 

As  it  is  the  business  of  the  accountant  to  solve 
these  problems  of  distribution  it  is  evident,  that  as 
stated  in  the  outset,  his  duties  involve  some  respon- 
sibility. 

It  is  the  object  of  this  discussion  to  consider  these 
intangible  asset  accounts  in  the  light  of  such  trans- 
actions as  furnish  appropriate  examples,  and  to  pre- 
scribe some  determinate  rule  for  distributing  them, 
and  to  place  upon  them  such  distinctive  marks  as 
may  distin.guish  them  from  the  operating  account. 

To  this  end  we  shall  assume  that  A  and  B  are  two 
corporations,  each  possessed  of  a  capital  of  $1,000,000. 
A  invested  his  capital  in  an  established  electric  light 
and  railway  business  in  a  town  of  a  considerable  size, 
in  a  densely  populated  community.  R  took  his  capital 
into  a  sparsely  settled  country  and  there,  in  a  smaller 
town,  purchased  a  railway  and  lighting  plant,  and  by 
improving  its  possibilities,  he  so  increased  its  earn- 
ings and  capitalization  that,  in  the  course  of  time,  he 
developed  it  into  exactly  the  same  condition  as  was 
A's  plant  at  the  time  A  acquired  it. 

From  the  transactions  of  A,  who  acquired  a  prop- 
ertv  already  organized  and  established  and  doing  busi- 
ness as  a  .going  concern  we  hope  to  learn,  in  a  gen- 
eral way,  the  nature  of  some  of  the  items  w^hich  rep- 
resent the  intangible  assets  of  a  corporation. 

B  purchased  a  plant,  doing  comparatively  a  small 
business.  By  observing  his  operations  in  the  develop- 
ment of  this  small  business  up  to  the  volume  of  A's 
property  we  shall  have  occasion  to  notice  some  of  the 
purposes  for  which  expenditures  are  made  and  the 
reasons  for  which  they  are  distributed  into  the  intan- 
gible assets  accounts. 

When  A  took  over  his  property  it  was  capitalized 
for  $1,000,000  and  was  earning  a  fair  income  on  that 
amount.  It  owned  physical  property  of  the  value  of 
$600,000,  the  balance  of  $400,000  consisting  of  intangi- 
ble assets — not  being  represented  by  any  corporeal 
property.    We  assume  A  to  be  possessed  of  competent 

'.\uditnr  iif  the  Ft.  Smith  Light  &  Traction  Company, 
Ft.    Smith.    Ark. 


business  ability  and  that  his  investigation  of  the  afTairs 
of  the  company,  before  buying,  established  its  worth, 
as  a  goin.g  concern,  to  be  at  least  $1,000,000  according 
to  the  ordinary  business  standard  of  valuations  in  simi- 
lar cases.  We  also  assume  that  he  found  that  the 
.$400,000  of  intangible  assets  had  been  embraced  in 
the  ca])italization  of  the  company  by  approved  and 
legitimate  methods  of  accounting. 

If  we  can  analyze  this  asset  account  in  such  a 
way  as  to  ascertain  the  reasons  which  justified  A  in 
acquirin,g  it  for  a  valuable  consideration,  we  shall 
learn  .something  of  a  class  of  accounts  which  is  often 
perplexing  to  the  accountant  in  the  public  service 
corporations. 

The  conditions  which  A  investigated  in  arriving 
at  his  estimate  of  the  value  of  the  property,  involve 
some  of  the  items  which  enter  into  these  accounts.  In 
his  examination  of  the  plant  as  a  prospective  buyer 
he  found  that  the  car  barns  and  shops  were  located  in 
the  central  part  of  the  town,  from  which  radiated  the 
various  lines  of  the  system.  The  appraised  value  of 
the  barns  and  shops  was  $30,000.  although  by  apply- 
ing the  ratio  of  the  purchase  price  to  the  physical 
value,  he  found  that  they  would  cost  $.^0,000.  A  plot 
of  ground  of  the  size  occupied  by  the  barns  could  be 
bought  at  the  outer  terminus  of  the  system  and  the 
buildings  and  machinery  duplicated  for  $30,000,  or  for 
$20,000  less  than  their  capitalized  value.  In  consid- 
ering the  new  location  it  was  calculated  that  the 
additional  cost  of  car  maintenance  and  operation  from 
the  distant  point  was  more  than  a  fair  earning  on 
the  increased  cost  of  the  central  location. 

He  accordingly  concluded  that  it  would  be  better 
to  capitalize  for  $20,000  more,  in  oi'der  to  secure  the 
advantages  of  a  more  economical  and  convenient  base 
of  operation.  In  other  words  it  was  found  feasible 
to  capitalize  a  location  for  $20,000.  A  certain  piece 
of  track  in  the  center  of  the  business  district,  held 
at  $100,000,  could  be  duplicated  in  the  suburbs  for 
$60,000.  The  passenger  receipts  in  the  business  dis- 
trict were  more  than  the  receipts  from  the  same  length 
of  track  in  the  suburbs,  by  a  sum  greater  than  a 
fair  income  on  the  $40,000  difference  in  cost ;  from 
which  he  decided  to  capitalize  for  this  additional 
amount  and  secure  the  advantages  of  the  down-town 
condition ;  or  in  effect,  he  capitalized  a  condition  at 
$40,000. 

He  reasoned  that  the  location  on  the  one  hand 
and  the  condition  on  the  other,  when  considered  as 
an  element  in  the  earning  capacity  of  the  property, 
vere  just  as  much  assets  for  the  purpose  of  capitaliza- 
tion, as  the  physical  property  itself. 

An  examination  of  the  other  branches  of  the  busi- 
ness disclosed  the  nature  of  the  balance  of  the  intangi- 
ble assets.  They  consisted,  in  some  instances,  of  ad- 
vantageous locations  and  conditions,  of  patent  rights, 
privileges,  franchises,  leases,  rights-of-way,  ease- 
ments and  such  like  appurtenances,  which,  when  con- 
sidered apart  from  their  connection  with  the  physical 
property,  were  entirely  worthless,  but  being  re- 
garded as  an  essential  element  in  the  earning  capacity 
of  the  plant,  their  value  as  an  earning  power,  in  some 
cases,  far  exceeded  that  of  the  physical  equipment 
of  equal  cost. 
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Wherefore,  A  /concluded  that  these  intangible 
assets,  by  reason  of  their  being  an  important  and 
material  factor  in  the  earning  capacity  of  the  prop- 
erty, were  proper  and  legitimate  subjects  for  capital- 
ization. 

This  examination  of  A's  property  has  given  us 
some  idea  of  the  general  nature  of  the  asset  amounts 
under  consideration,  but  it  has  not  furnished  anv 
specific  and  typical  examples  of  distributions  such  as 
might  be  used  as  a  guide  in  the  creation  of  these  ac- 
counts. 

For  an  observation  of  those  transactions  that  fur- 
nish examples  of  distributions  which  are  debatable 
as  to  whether  they  properly  belong  in  the  capital  or 
operating  account,  we  shall  now  consider  some  of 
the  operations  of  B. 

He  bought  a  well  equipped  and  modern  plant  for 
$.^00,000,  all  of  which  was  represented  by  physical 
assets,  and  which  was  earning  a  fair  income  on  that 
amount  and  no  more.  The  remaining  $400,000  of  his 
$1,000,000  capital  was  reserved  and  afterwards  used 
in  the  devcloijment  of  his  property'  and  distributed 
into  intangible  asset  accounts,  no  part  of  this  sum 
being  used  for  physical  improvements. 

K  found  that  the  plant  had  been  operated  by  an 
indifferent  management  and  that  its  records  had  been 
k>osely  kept  and  were  indefinite,  and  that  its  oper- 
ation had  been  without  system  and  wasteful.  Me 
reformed  the  accounting  and  introduced  system  and 
economy  into  the  ()]>cration,  thereby  increasing  the 
earnings  to  an  adequate  income  on  $700,000  instead 
of  on  $600,000.  He  took  advantage  nf  this  in)i)rnve'l 
condition  and  capitalized  the  $100,000  increased 
earning  capacity.  .Xs  no  outlay  of  capital  nor  other 
factor  had  entered  into  this  increasetl  earning  power, 
except  B's  ability,  it  may  be  fairlv  said  that  P.  capi- 
talized his  brains  at  $100,000. 

While  it  is  probably  not  an  uncommon  occurrence, 
by  indirection,  to  capitalize  brains,  it  can  hardly  be 
regarded  a  wise  and  safe  practice  to  capitalize  indis- 
criminately, the  creative  brains  of  a  man  who  may 
die  tomorrow  and  cause  to  fail  the  asset  upon  which 
the  capitalization  was  based.  However,  if  the  busi- 
ness ingenuity  of  a  man  causes  the  inauguration  of 
such  economic  systems  and  reforms  as  will  cause  a 
property,  in  its  original  condition,  without  additional 
improvements,  to  yield  an  increased  profit,  and  these 
reforms  be  of  such  a  nature  that  of  their  own  merit, 
they  will,  in  all  human  probability,  perpetuate  the  ad- 
ditional capacity;  then  in  that  case,  the  cause  of  such 
increased  capacity  may  be  a  proper  asset  for  capitaliz- 
ation;  and  in  this  sense,  it  may  be  said  that  a  man's 
brains  are  a  suitable  basis  for  capitalization,  but  not 
otherwise. 

B  organized  a  New  Business  Department  and  en- 
gaged solicitors  to  procure  additional  customers,  and 
incurred  much  expense  in  demonstrations  and  trial  in- 
stallations of  apparatus,  and  thereby  further  increased 
his  income,  without  adding  to  the  physical  property. 
He  kept  records  of  the  expenditures  of  this  depart- 
ment and  of  the  net  profit  on  the  business  it  secured. 
He  canvassed  his  territory  and  recanvassed  it,  and  con- 
tinued until  he  had  spent  $10,000  when  the  diminishing 
returns  fell  below  a  justifiable  profit  on  the  outlay. 


Up  to  this  point  the  new  business  which  he  had 
secured  was  of  the  same  general  permanent  character 
and  )-ielded  the  same  rate  of  income  as  the  property 
had  previously  earned.  In  acquiring  the  original  plant 
he  had  calculated  its  value  to  be  that  amount  on  which 
its  income  paid  a  reasonable  profit ;  or,  in  other  words, 
he  based  the  value  of  the  plant,  as  a  going  concern, 
on  its  capacity  to  earn.  By  similar  reasoning  he  based 
the  value  of  the  New  Business  Department  on  its 
capacity  to  earn.  As  already  stated  the  income  on  the 
new  and  permanent  business  secured  by  this  depart- 
ment was  the  usual  income  on  $10,000,  which  was  the 
amount  of  its  cost.  B  accordingly  charged  this  expen- 
diture into  capital  account. 

All  of  the  available  business  having  been  secured, 
and  B  observing  that  the  output  capacity  of  his  plant 
v.-as  still  greater  than  the  demands  and  requirements 
of  the  population  which  it  served,  began  to  cast  about 
for  ways  and  means  for  enlarging  the  field  for  his 
operations.  To  this  end  he  caused  a  commercial  league 
to  be  organized  among  the  business  men  of  the  town 
and  he  contributed  a  bonus  and  advertising  fund  for 
the  acquiring  of  shops  and  factories. 

Through  effective  advertising  and  bonuses,  judi- 
ciously placed,  industries  were  secured  which  used  his 
power  and  employed  laborers  who  consumed  his  cur- 
rent and  rode  his  cars. 

An  electric  and  railway  plant  in  a  town  of  10,000 
inhabitants  has  a  value  limited  by  this  patronage  not- 
withstanding its  output  capacity  may  far  exceed  this 
demand.  The  same  plant  in  a  town  of  l.=i.000  popula- 
tion has  a  greater  value,  for  the  reason  tiiat  its  oppor- 
tunities to  earn  are  greater. 

B  advocated,  and  procured  the  establishment  of 
improvement  districts  and  their  boards  levied  taxes 
against  his  property  for  the  construction  of  sewers 
and  the  paving  of  streets.  He  regarded  these  improve- 
ments as  an  addition  to  the  value  of  his  j)lant  and  ac- 
cordingly covered  the  taxes  by  his  investment  ac- 
counts. 

In  the  course  of  time  B  found  that  these  and  simi- 
lar expenditures  had  exhausted  his  $400,000  reserve 
without  adding  any  physical  improvement  to  his  plant. 
He  also  found  that  he  had  increased  its  earning  capa- 
city to  a  fair  income  on  $1,000,000  and  he  capitalized 
for  that  amount.  He  now  had  a  cajjitalization  of 
$1,000,000,  represented  by  a  physical  property  of  $600,- 
000  and  an  intangible  asset  of  S400.000,  which  was  the 
exact  condition  of  .X's  concern,  which  we  first  con- 
sidered. 

If  the  foregoing  examples  are  practical  and  the 
reasoning  sound,  then  we  conclude  that  the  proper 
tests  to  be  applied  to  the  disbursements,  to  determine 
whether  they  are  proper  charges  against  intangible 
asset  accounts,  as  concisely  as  we  can  state,  are  in 
effect  and  substance  as  follows : 

That  every  expenditure  that  either  directly  or  in- 
directly increases  the  earning  capacity  of  a  corpora- 
tion, in  a  way  that  is  stable,  permanent  and  commen- 
surate with  an  adequate  income  on  the  outlay,  is  prop- 
erly, justifiably  and  legitimately  a  charge  against 
capital  account.  These,  we  believe,  are  the  distin- 
guishing marks  and  this  we  conceive  to  be  the  general 
rule. 
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It  lia.s  t)een  well  said  that  the  "race  is  to  the  swift." 
( )ur  hvilrnclectric  enterprises,  having  their  incipiency 
a  score  of  years  ago  in  the  modest 
The  West  as  [j^j^  pf^yj^y  pia^t  of  San  Antonio 

World  Beaters  ^^,^y^,j^  j,,  Southern  California, 
in  Engineering  startled  the  world  at  that  time  by 
daring  to  even  hope  to  transmit  electrical  energy  at 
ten  thousand  volts  into  San  P>ernardino,  twenty  miles 
eastward.  It  is  inconceivable  to  believe  that  even  the 
promoters  of  this  original  undertaking  could  have 
dreamed  the  world-wide  proportions  to  which  the 
child  of  their  imagination  wotild  grow  upon  its  reach- 
ing the  years  of  manhood. 

It  is  interesting  to  recite  some  of  the  world-beat- 
ing engineering  achievements  which  have  been  accom- 
plished in  the  West  since  this  epoch-making  period  has 
been  with  us. 

.\  corporation  in  its  endeavors  to  transmit  into 
San  I'rancisco  hydroelectric  power  generated  in  the 
high  Sierras  of  California  encountered  the  waters  of 
the  great  San  Joaeiuin  and  Sacramento  rivers.  Being 
navigable  streams,  the  only  feasible  manner  of  getting 
power  acrcjss  them  without  submarine  cables  was  by 
an  overhead  steel  span  of  4  separate  wires,  each  4600 
fc.  long  and  150  ft.  above  the  waters  of  Carquinez 
Straits.  This  feat  is  unique  and  unequalled  today. 
Another  company  in  its  eiulea\'ors  to  supply  Oakland 
and  Sail  b^rancisco  with  similarly  generated  hydro- 
electric power  has  just  completed  a  submarine  cable 
crossing  under  San  Francisco  bay,  which  for  a  work- 
ing jiressurc  of  12,000  volts  of  submarine  transmis- 
sion over  an  18.800  ft.  length  cable  and  othcT  features 
encountered  in  crossing  under  navigable  waters,  is 
equally  remarkable. 

San  Diego,  the  enterprising  city  of  the  extreme 
southwest,  in  its  endeavors  to  assure  its  municipal 
water  supply,  even  over  a  series  of  dryest  years  ever 
to  be  anticipated,  has  just  completed  the  Morena 
rock-fill  dam  which  is  267  ft.  high  from  foundation 
to  the  top,  constituting  the  highest  dam  of  its  kind 
ii-  the  world.  The  citizens  of  Los  Angeles,  in  syn- 
chronism with  the  balmy  stimulating  atmosphere  sur- 
rounding them,  are  just  completing  the  greatest  mu- 
nicipal undertaking  in  the  world — the  Los  Angeles 
Aqueduct.  Pure  mountain  water  is  being  brought  a 
distance  of  250  miles  in  sufficient  quantity  to  supply 
a  city  of  2,000,000  inhabitants.  The  physical  features 
met  with  and  overcome  constitute  the  most  remark- 
able achievement  ever  accompli.shed  under  municipal 
guidance. 

In  Idaho,  a  State  of  unusual  promise  in  develop- 
ment of  arid  land  reclamation,  the  Minidoka  Project 
presents  another  record  in  combination  of  gravity  and 
hvdroelectric  reclamation.  Here  the  U.  S.  Reclamation 
Service  has  in  operation  the  largest  pumping  station 
that  has  been  undertaken.  Water  is  pumped  for  ap- 
pmximately  48,000  acres,  the  average  lift  being  66  ft. 

The  Roosevelt  dam  of  Arizona  brings  its  abund- 
ance of  wealth  to  a  newly-admitted  State  comprising 
a   project    exceeded  by   only  one  other  in  the   world. 


April   13,   191:;.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


343 


Under  this  project.  16.320  acres  of  land  are  submerg'ed, 
thereby  impounding  1,284.000  acre-feet  of  water.  The 
dam  is  1080  ft.  long  on  top  and  280  ft.  high:  332.300 
cu.  yds.  of  material  were  necessary  in  its  constructicjn, 
its  cost  being  $3,470,000. 

The  City  of  San  Francisco  swept  from  the  face 
of  the  earth  by  the  greatest  municipal  conflagration 
of  history,  today  beams  and  smiles  with  its  wonderful 
masses  of  steel  and  concrete,  a  fitting  emblem  of  the 
brave  people  it  represents,  and  today  with  its  high 
pressure  fire  protective  system,  marks  another  ci)oc]i 
in  municipal  accomplishment. 

The  City  of  Seattle  is  now  being  sui)|)li(.'ii  by 
])ciwer  generated  by  recently  installed  hydraulic  tur- 
bines of  20.000  h.p.  capacity,  described  on  amulicr 
page,  which  again  add  another  laurel  to  our  trium- 
phant West.  The  Big  Creek  enterprise  of  the  Pacific 
Light  &  Power  Company,  now  actually  under  con- 
struction, constituting  a  hydroelectric  system,  which 
will  ultimately  transmit  into  Los  Angeles  120.000  k\v. 
of  electrical  energy  at  120,000  volts  with  two  steel 
transmission  towers  each  supporting  six  wires  stretch- 
ing 275  miles  in  length,  gives  an  idea  of  the  projects 
preparing  for  1915.  These  projects  will,  in  a  measure, 
be  fitting  accomplishments  to  offer  for  ins])cction  to 
our  engineering  brothers  from  all  over  the  world  who 
come  to  celelirate  the  greatest  of  all  achievements, 
the  digging  of  the  Panama  Canal. 

Indeed,  the  race  is  to  the  swift,  and,,  in  the  race 
ahead,  the  West — like  the  breathless  negro  when  the 
overtaking  ghost  commented  upon  the  swift  running 
feat  the  negro  had  just  performed — has  but  one 
remark  to  make:  "Just  you  wait  ah  minute,  boss,  till 
I  kitch  mah  breath — and  den  vou'll  see  ah  real  race.'' 


The  fisherman  is  the  only  engineer,  known  to 
modern  science,  who  makes  his  receipts  all  net.  The 
rest  of  us  must  continually  cast 
Capitalization  about  for  new  ideas.     When  they 

of  Brains  are  finally  entangled  and  brouglit 

ashore,  even  at  best,  skillful  a])pli- 
cation  is  necessary  to  con^•ert  the  idea  into  an  eiiirv 
on  the  positive  side  of  the  ledger. 

The  successful  engineer  of  the  day  is  permeated 
with  constructive  imagination.  Figuratively  speak- 
ing, in  such  a  masterly  mind,  the  useful  but  fleeting 
thoughts,  straying  across  the  magnetized  mental 
tissue,  are  drawn  into  consciousness  in  the  shape  of 
full  blown  practical  ideas  as  surelv  as  the  iron  filings 
are  drawn  from  the  sands  along  the  sea-shore  when 
the  child  passes  a  horse-shoe  magnet  through  ihe 
playful  house-fantasies  it  constructs  near  the  great 
ocean  waves. 

Such  a  mind  does  not  present  to  his  superior  r.r 
to  the  world  some  half-baked  idea,  which  needs  niilv 
to  be  pricked  in  a  vital  spot  to  send  it  to  a  premature 
death.  A  truly  practical  idea  is  immortal.  It  cannot 
die,  though  in  the  thundering  advance  of  the  electrical 
industry  it  may,  perforce,  in  a  season,  be  relegated  to 


the  junk  pile.  Even  if  this  should  prove  to  be  its  un- 
timely fate,  yet.  as  each  individual  link  binds  the  com- 
pleted chain,  without  its  being  brought  into  existence, 
the  advance  of  an  industry  would  have  been  crippled 
or  impossible. 

Not  alone  is  this  true  in  the  matter  of  invention 
in  physical  machinery,  but  in  the  working  out  of  the 
details  and  organization  of  the  present  day  public 
service  corporation,  the  brains  of  their  constructive 
leaders  as  truly  portray  the  divine  elements  of  inven- 
tion and  genius  as  does  the  wizard  in  his  physical  lab- 
orato^3^ 

No  regulation  of  a  corporation  which  causes  stag- 
nation in  its  progress  will  ever  be  for  the  good  of  our 
nation.  Nor  will  any  regulation  which  seeks  to  dull 
advance  in  efficienc}'  and  economy  in  the  supplying 
of  our  great  public  necessities,  aid  in  the  working  out 
of  national  betterment. 

Like  the  god-given  love  of  woman  for  man,  genius 
is  a  delicate,  fleeting  phantom  which  without  con- 
stant nurture  cannot  exist  as  a  reality  in  the  human 
make-up. 

The  master-nnnd  of  a  corporation  that  In  one  fell 
stroke  dreams  of  municipal  greatness  and  then  spends 
working  capital  in  accomplishing  that  greatness  un- 
questionably creates  an  intangible  asset  for  his  cor- 
poration, which  should  be  credited  to  its  account  as 
truly  as  the  most  lasting  ])hysical  reality  upon  the 
inventory.  The  phenomenal  growth  of  Western 
greatness  is  largely  due  to  the  foresightedness  and 
genius  of  the  leaders  in  develojjment  of  hydroelectric 
enterprises  and  its  myriads  of  kindred  industries. 

The  whirlwind  campaign  for  nninicipal  grow-th  in 
inviting  and  subsidizing  new  mamifacturies  to  enter  a 
municipality,  the  issuing  of  bonds  for  school  and  civic 
bettermen,  have  in  many  cases  been  due  to* the  push 
and  energy  of  these  genii  of  industry  and  the  ledgers 
of  many  corporations  show  large  expenditures  in  their 
behalf.  The  details  of  the  duties  of  the  accountant 
in  public  service  corporations  by  N.  I.  Garrison,  ap- 
pearing on  another  page,  is  fascinat'ng  and  instructive 
in  illustrating  this  point. 

It  would  seem  that  a  more  carefully  compiled 
polic)'  on  the  part  of  our  public  service  commissions 
should  be  drawn  up  to  protect  the  advance  of  new 
ideas  in  corporation  management,  the  promotion  of 
increased  efficiencies  and  economies  in  power  genera- 
tion and  above  all  else  the  eiicouragement  of  the  bring- 
ing to  consciousness  in  the  brains  of  our  corporation 
genii,  a  continuation  of  the  train  of  inventive  ideas 
which  have  operated  for  good,  in  our  modern  efficient 
mechanisms  in  the  production  of  living  necessities — 
heat,  light,  water  and  transportation. 

It  is  a  pity  that  practically  all  human  endea\or 
is  largely  brought  forth  under  hounding  pangs  of 
hunger  or  the  longing  for  material  wealth,  but  since 
such  is  the  case,  the  only  practical  method  of  encour- 
agement for  such  efifort  is  a  reasonable  capitalization 
01  the  brains  employed  in  the  upbuilding  of  the  mod- 
ern public  service  corporation  fabric. 
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PERSONALS. 

Rudolph  W.  Van  Norden,  consulting  engineer,  is  at 
Fresno  and  Los  Angeles. 

A.  M.  Hunt  recently  returned  to  San  Francisco  after  a 
long  vacation  spent  abroad,  principally  in  Egypt. 

.Tolin  S.  Eastwood  recently  returned  to  San  Francisco 
after  visiting  Los  Angeles  on  engineering  business. 

O.  E.  Stanley,  consulting  engineer  at  Portland,  has  been 
investigatiuK  a   power   proposition   at   Sheridan,   Ore. 

E.  G.  Williams,  the  manager  of  construction  work  for 
.1.  G.  White  &  Company,  has  arrived  at  San  Francisco  from 
Xew  York  and  is  visiting  his  firm's  local  office. 

.James  C.  Wallacf,  who  is  connected  with  the  construc- 
tion department  of  the  Stone  &  Webster  Company  in  Califor- 
nia, spent  several  days  at  San  Francisco  during  the  past  week. 

H.  W.  Clapp,  chief  assistant  electrical  engineer  of  the 
Southern  Pacific  Company's  electric  roads,  recently  made  an 
inspection  of  the  company's  lines  along  the  peninsula  south  of 
San   Francisco. 

H.  L.  Jackman,  manager  of  the  Western  States  Gas  & 
Electric  Company  at  Eureka,  Cal.,  has  been  appointed  a  mem- 
ber of  the  Eureka  Industrial  Commission,  which  is  inducing 
manufacturers  to  establish  plants  in  Eureka. 

H.  S.  Carhart,  formerly  professor  of  physics  at  the  Uni- 
versity of  Michigan  and  now  retired  on  a  Carnegie  pension, 
is  now  connected  with  the  Throop  Polytechnic  Institute  at 
Pasadena,  where  he  has  a  special  electrical  research  labora- 
tory. 

Robert  Sibley  has  been  appointed  by  the  Regents  of  the 
University  of  California  as  head  of  the  department  of  me- 
chanical engineering  at  the  State  University.  Mr.  Sibley 
will  continue  his  duties  as  chief  editor  of  the  .lournal  of 
Klectricity,  Power  and  Gas. 

C.  W.  McMicken,  superintendent  of  the  (:!roesus  Gold 
Mining  &  Milling  Company,  is  at  San  Francisco  for  the 
purpose  of  purchasin.i;  electrical  supplies  for  use  in  con- 
nection with  the  electrical  installation  operated  in  connec- 
tion with  the  company's  mines  in  Sierra  County  near  Alle- 
gheny, Cal. 

Wynn  Meredith,  of  Sanderson  &  Porter's  San  Francisco 
office,  has  received  advices  to  the  effect  that  the  Willapa 
Harbor  Railway  Company's  new  electric  railway,  owned  by 
the  above  firm,  inaugurated  its  regular  service  between  Ray- 
mond and  South  Bend  during  the  past  week.  The  first  trip 
between  the  two  cities  was  made  in  about  sixteen   minutes. 

The  following  engineers  were  guests  at  the  recent  ban- 
quet in  San  Francisco,  given  by  the  Associated  Electrical  & 
Mechanical  Engineers  of  the  University  of  California:  C. 
E.  Grunsky.  E.  C.  Jones,  A.  E.  Chandler,  .lames  H.  Wise,  Al- 
exander McAdie,  George  J.  Henry  .Jr.,  H.  F.  Fischer,  C.  W. 
Whitney  and  A.  B.  Domonoske.  Robert  Sibley  acted  as 
toastmaster. 

Gano  Dunn,  president  of  the  American  Institute  of  Elec- 
trical Engineers,  and  Ralph  W.  Pope,  honorary  secretary,  were 
the  guests  of  the  Los  Angeles  Section  at  a  dinner  at  the 
Hotel  Hollenbeck  on  April  11.  James  M.  Gaylord  presented  a 
paper  on  "The  Mechanical  and  Electrical  Work  of  the  Rec- 
lamation Service."  Messrs.  Dunn  and  Pope  will  be  the  guests 
of  the  San  Francisco  Section  at  dinner  on  April  13  and  then 
proceed  to  Portland  to  preside  at  the  Pacific  Coast  Conven- 
tion, April  16  to  20. 

One  of  the  largest  engineering  classes  in  its  history  will 
be  gradauted  at  Stanford  University  next  month.  The  candi- 
dates for  diplomas  in  the  civil  engineering  department  num- 
ber thirty.  Those  in  the  electrical  engineering  depart- 
ment are:  Edward  N.  Adam,  John  J.  Argabrite,  Ralph  Ray- 
mond Beal,  Thornton  Easier,  Herman  Endres,  Andrew  James 
Field,  Jarrett  Townsend  Lake,  Sisag  Vahran  Melcon,  Zenope 


Parnak  Melcon,  Homer  Alfred  Mullen,  Herbert  E.  Pelton, 
Herbert  Raines,  Ralph  Leonard  Robinson,  Sidney  Burton 
Shaw,  Morris  Wenk. 

Members  of  a  commission  of  officers  of  the  Norwegian 
Telegraphs  and  Telephones  arrived  at  San  Francisco  during 
the  past  v.eek  and  thoroughly  inspected  the  two  local  tele- 
phone systems.  The  commissioners,  who  have  covered  the 
.greater  portions  of  Europe  and  America,  are  S.  R.  Abild,  engi- 
neer in  chief;  L.  Iverson,  director  of  telephone  and  telegraph 
administration;  G.  Engset,  commercial  manager,  and  Einar 
A.  Brofos,  an  electrical  engineer  of  Chicago.  After  visiting 
the  Pacific  Northwest  and  British  Columbia  the  commission 
will  try  to  determine  which  type  of  American  telephone  sys- 
tems would  be  the  best  to  adopt  in  place  of  the  one  at  present 
used  in  connection  with  the  Norwegian  Government  telephone 
lines. 


ELECTRICAL    DEVELOPMENT     LEAGUE. 

Tuesday,  A|)ril  9th,  at  Tait's  Cafe,  another  record  break- 
ing attendance  was  experienced  for  the  Electrical  Develop- 
ment League  in  San  Francisco.  G.  C.  Holberton  at  the  close 
of  the  luncheon  called  upon  W.  W.  Briggs,  chairman  of  the 
entertainment  committee  to  make  good.  Mr.  Briggs,  in  his 
usual  happy,  smiling  manner,  then  introduced  R.  M.  Searle, 
vice-president  and  general  manager  of  the  Rochester  Rail- 
way &  Light  Company,  who  in  a  pleasing  and  interesting 
style,  held  the  close  attention  of  the  hundred  members  for 
a  half  hour  talk  on  the  electrical  art  and  its  possibilities. 

Mr.  Searle  began  his  career  in  the  electrical  industry  as 
an  office  boy  for  T.  A.  Edison  in  1883.  He  informed  the 
men  present  that  eastern  bankers,  upon  learning  of  his  in- 
tended trip  to  California,  had  requested  him  to  make  a 
report  on  electrical  securities  and  their  reason  for  exist- 
ence in  the  West.  "I  shall  tell  them,"  said  Mr.  Searle,  "that 
the  invention  of  Burbank,  the  spineless  castus,  is  the  only 
product  in  this  section  of  our  country  with  that  physical 
deformity."  Continuing,  the  speaker  said  that  Ivg^  consid- 
ered the  electrical  industry  of  California  developed  only  3.5 
per  cent  at  present,  and  that  with  bank  clearings  for  the 
past  month  of  $212,000,000  as  opposed  to  $183,000,000  the 
previous  year,  together  with  25  per  cent  increase  in  build- 
ing permits  now  totaling  $2,700,000  per  month.  San  Francisco 
and  its  district  had  a  brilliant  future  before  it. 

The  speaker  then  touched  upon  the  new  inventions  now 
soon  to  be  placed  ujwn  the  market  in  which  immense  in- 
creases in  electric  power  consumption  may  be  reasonably 
looked  forward  to.  The  thermostatic  bed-warmer,  making  porch 
sleeping  possible;  the  electric  hot  water  heater,  at  one-half 
cent  per  off-peak  current,  comparable  to  coal  at  $8  per  ton; 
and  especially  the  Stanley  stove,  which  by  means  of  3  cast 
iron  heating  units,  each  requiring  100  watts  continuous  con- 
sumption, a  revolution  in  cooking  stoves  may  be  anticipated. 
Electric  ventilators  and  ozonators,  together  with  trolleys  for 
electric  trucks  in  congested  cities,  he  prophesied  would  soon 
consume  enormous  electrical  outputs.  "I  like  to  see  a  dollar 
turn  over,"  declared  the  speaker,  "for  it  means  twenty  more 
dollars  will  be  added  to  it  before  it  stops  rolling." 

The  immense  possibilities  of  iron  production  from  the 
great  natural  ore  deposits  in  Northern  California  were  de- 
clared to  be  a  great  future  for  electrical  consumption  in 
this  State,  as  well  as  adding  greatly  to  its  natural  resources. 

Electric  processes  in  the  manufacture  of  nitrogenous  fer- 
tilizers were  also  dwelt  upon  very  interestingly.  "In  con- 
clusion," said  Mr.  Searle,  "boost  the  electrical  game.  Don't 
be  slow.  We  have  a  man  in  Rochester  who  is  so  slow  it 
is  related  that  he  was  once  run  over  by  a  stationary  engine. 
Finally,  if  I  have  said  anything  here,  I  am  sorry  for  I  am 
glad  of  it,  for  I  am  earnest  in  my  endeavors  to  develop  the 
best  in  all  affairs  electrical." 
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ELECTRICAL    CONTRACTORS'    NOTES. 

The  Electrical  Contractors'  Asscciation  will  be  the  guests 
at  dinner  Friday,  April  12th,  of  the  Pacific  Gas  and  Electric 
Company.  The  object  of  the  dinner  is  to  help  the  contractors 
and  central  station  managers  to  get  better  acquainted,  as  was 
suggested  by  the  Power  Companies  Committee  of  the  Califor- 
nia State  Association  at  its  last  meeting. 

The  Electrical  Contractors"  Association  sub-committee 
met  with  President  McCarty  of  the  State  Building  Trades 
Association  to  talk  over  an  agreement  to  create  harmony  and 
good  trade  conditions  through  the  fair  period,  between  con- 
tractors and  their  employees. 

W.  S.  Hanbridge  was  in  San  .lose  Wednesday  arranging 
with  the  convention  committee  to  get  things  started.  The  San 
uose  boys  promise  a  large  time  and  hope  to  have  all  the  elec- 
trical men  in  the  State  with  them  in  August.  Statesman 
Sanderson  has  placed  himself  on  record  to  pull  off  a  large 
rejuvenation  at  San  Jose  in  August.  Frank  Somers  will  look 
after  the  hotels;  John  Guilbert,  electric  trades  day;  Chas. 
Fuser,  railroad  fares;  R.  E.  Warren,  entertainment.  Com- 
mittees from  San  Francisco  will  assist  the  above  gentlemen 
in  taking  care  of  the  visitors.  There  will  be  a  good  time  for 
all  and  among  the  attractions  planned  are  a  dance,  sight- 
seeing trips,  the  annual  dinner,  a  Sons  of  Jove  rejuvenation, 
and  on  the  last  day  an  electrical  trades  day  picnic,  which 
promises  to  be  the  best  ever  held. 

Newberry  &  Benheim  have  been  awarded  the  wiring  for 
the  Standard  Oil  Building. 

The  Pacific  Fire  Extinguishing  Company  have  been 
awarded  the  contract  for  wiring  Hale  Bros."  new  store. 

Chief  Nixon  of  the  Department  of  Electricity  issued  the 
following  rule: 

March    30,    1912. 
To  all  concerned: 

Feed   Wiring   for  Apartments  and    Flats. 
Not  more  than  one  set  of  feed   wires   will   be  permitted 
in  any  one  circuit.     Where  circuits  are  run  from  apartments 
or  flats  to  meter  location,  same  will  he  considered  as  feeds. 

This  rule  is  made  to  do  away  with  the  possibility  of  hav- 
ing a.c.  and  d.c.  or  two  separate  services,  in  any  one  conduit. 

WM.    J.    NIXON, 
Chief,    Department    of    Electricity. 


TRADE    NOTES. 

The  General  Electric  Company  has  recently  completed 
negotiations  for  taking  over  the  entire  Holophane  organiza- 
tion, consisting  of  both  sales  and  manufacturing  departments. 
The  Fostoria  Glass  Specialty  Company  will  be  united  with  the 
Holophane  organization,  probably  in  the  forms  of  a  new  com- 
pany. The  sales  and  engineering  parts  of  the  business  will 
be  directly  under  the  charge  of  Mr,  V.  R.  Lansingh,  while  the 
manufacturing  will  be  under  the  charge  of  Mr.  E.  O.  Cross. 

On  March  25th  to  29th,  inclusive,  the  sales  agents  of  the 
Fort  Wayne  Electric  Works  of  the  General  Electric  Company 
were  assembled  in  convention  at  the  home  office  at  Fort 
Wayne,  Ind.  There  were  about  seventy-five  of  the  salesmen. 
including  the  managers  of  all  the  district  offices  of  the  com- 
pany present  at  the  various  sessions.  The  sessions  were  held 
in  the  assembly  room  of  the  fine  new  factory  building  No.  17 
which  is  now  nearing  completion.  The  business  of  the  con- 
vention was  given  over  largely  to  illustrated  lectures  and 
discussions  covering  the  commercial,  and  as  well,  the  manu- 
facturing side  of  all  the  company's  product.  On  Wednesd:iy 
evening  of  the  convention  there  was  held  at  the  Elks'  Temple 
a  banquet  and  Rejuvenation  of  the  Sons  of  Jove  at  which 
forty  candidates  were  initiated.  The  convention  closed  with 
an  elaborate  banquent  at  which  covers  were  placed  for  one 
hundred  and  twelve  guests. 

According  to  telegraphic  advices  received  by  Fred  L. 
Webster  at  the  San  Francisco  office,  receivers  have  been  ap- 
pointed for  the  Allis-Chalmers  Company  of  Milwaukee.    D.  W. 


Call,  president  of  that  company,  and  Otto  H.  Falk  of  the  Falk 
Steel  Company,  are  the  receivers,  with  full  authority  from  the 
court  to  carry  out  all  existing  contracts,  to  make  new  ones 
and  to  continue  the  business  generally.  A  number  of  orders 
have  been  taken  recently  and  business  is  Improving.  The 
receivership  was  the  result  of  voluntary  action  of  the  Allis- 
Chalmers  Company,  made  necessary  by  their  new  reorganiza- 
tion plan.  The  present  capitalization  of  the  company  consists 
of  $25,000,000  preferred  stock,  of  which  $16,150,000  is  outstand- 
ing, and  an  equal  amount  of  common  stock,  of  which  $19,820,- 
000  is  outstanding.  The  bonds  outstanding  amount  to  $11,- 
148,000.  The  plant,  upon  which  about  $10,000,000  has  been 
expended  for  new  construction,  is  said  to  be  in  fine  condition. 


PACIFIC   GAS   AND    ELECTRIC    MEETING. 

.A.t  the  regular  annual  meeting  of  the  stockholders  of  the 
Pacific  Gas  and  Electric  Company  at  San  Francisco,  on  April 
9th,  the  following  board  of  directors  was  elected  to  serve  dur- 
ing the  ensuing  year:  Frank  B.  Anderson,  Henry  E.  Bothin, 
John  A.  Britton,  W.  H.  Crocker,  E.  J.  de  Sabla  Jr.,  P.  G.  Drum, 
John  S.  Drum,  D.  H.  Foote,  A.  F.  Hockenbeamer,  C.  O.  G. 
Miller,  Wm.  G.  Henshaw,  John  Martin,  Samuel  Insull  (Chi- 
cago), Louis  Sloss,  George  K.  Weeks.  The  following  officers 
were  re-elected:  President,  F.  G.  Drum;  first  vice-president 
and  general  manager,  John  A.  Britton;  second  vice-president 
and  treasurer,  A.  F.  Hockenbeamer;  secretary  and  assistant 
treasurer,  D.  H.  Foote;  assistant  treasurer,  .Jos.  C.  Love; 
assistant  secretaries,  Chas.  L.  Barrett,  Morris  K.  Parker 
(New  York).  The  new  directors  are  C.  O.  G.  Miller,  Wm.  G. 
Henshaw  and  Samuel  Insull.  The  two  first  named  are  well 
known  to  the  community  and  represent  individually  promi- 
nent local  Interests.  The  entry  of  Mr.  Insull  into  the  direc- 
torate is  significant  in  connection  with  the  recent  purchase 
by  Mr.  Insull  and  other  influential  Eastern  associates  of  40,- 
000  shares  of  the  common  stock  of  the  Pacific  Gas  and  Elec- 
tric Company  from  the  estate  of  the  late  N.  W.  Halsey,  as 
recently  announced  through  the  press.  Mr.  Insull  is  presi- 
dent of  the  Commonwealth  Edison  Company  of  Chicago 
and  is  also  prominent  in  connection  with  other  large  public 
utility  enterprises. 

The  following  income  account  statement  for  the  year 
1911   was  presented: 

Gross    revenup    ?14.604,60U  .  30 

Kxpendltures  for  maintenance,  operation,  taxes 
and  reserve  for  uncollectible  accounts,  casual- 
ties,    etc 8.214.071.97 

Net   revenue    $   6.390,537.33 

Bond    intere.st    3.254.133 .  27 

Balance     $   3,136,404.01; 

Preferred    stock    dividends    $600,000.00 

.Sinking   fund    payments    7i:l,226.54 

.Amortization       of      bond      discount      and 

expense     75.671. S4      1,448. 898. 3S 

Balance     $   1,687,505 .  OS 

It  was  announced  that  the  company  was  entirely  free 
from  floating  debt,  had  an  ample  cash  working  capital  and 
was  also  well  provided  with  funds  for  future  construction 
and  plant  enlargements. 

General  Manager  Britton's  report  showed  that  during  the 
year  the  company  constructed  408  miles  of  additional  gas 
mains,  125  miles  of  electric  transmission  lines,  500  miles  of 
electric  distribution  lines  and  4.1  miles  of  street  railway 
track.  This  in  addition  to  the  installation  of  a  20,000  Curtis 
steam  turbine  in  San  Francisco,  a  16,000  h.p.  Curtis  steam 
turbine  in  Oakland  and  a  6,666  h.p.  Curtis  steam  turbine  in 
Sacramento.  It  was  also  announced  that  the  company,  pre- 
paratory to  the  influx  of  population  that  will  follow  the  open- 
ing of  the  Panama  Canal,  had  plans  in  progress  for  the  con- 
struction of  additions  to  its  hydroelectric  plants  aggregating 
101,000  h.p.  One  interesting  feature  of  the  plans  for  addi- 
tional hydroelectric  generating  capacity  is  the  construction 
of  a  reservoir  with  a  capacity  of  30,000,000,000  gallons  of 
water,  a  sufficient  quantity  to  supply  the  entire  needs  of  the 
city  of  San  FVancisco  for  three  years. 
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WESTINGHOUSE  DIRECT-CURRENT  TURBO  GENER- 
ATORS. 
Westinghouse  type  T,  direct  current,  turbo  generator 
units  find  wide  application  where  a  simple,  compact,  reliable 
generating  set  is  desired.  Many  are  used  for  exciter  sets  in 
alternating  current  generating  stations,  tor  lighting  an;! 
power  in  industrial  plants  and  in  office  and  apartment  build- 
ings, for  storage  battery  charging  in  railway  signal  work,  and 
foi  train  lighting.  They  are  particularly  applicable  for  ex- 
citer service  in  modern  generating  stations  where  the  steam 
pressure  exceeds  12.'j  lb.  per  sq.  in.  because  small  recipro- 
cating engines  ordinarily  used  for  driving  exciters  are  usually 


250.  Three-wire  generators — 125  and  250  volts — can  be  sup- 
plied. The  steam  pressure  range  is  from  75  to  200  lb.  per 
sq.  in.  Either  shunt  or  compound  wound  generators  can  be 
furnished.  Standard  compounding  is  118  volts,  no  load,  and 
125  volts,  full  load  or  235  no  load,  and  250  full  load.  Com- 
pounding can  be  varied  by  adjusting  the  shunt. 

The  turbine  is  of  the  single  wheel  impulse  type.  The 
wheel  or  rotor  is  moimted  directly  on  the  end  of  the  gen- 
erator shaft.  Although  only  one  impulse  wheel  is  used  an 
unusually  high  efficiency  is  obtained  by  using  the  steam  two 
or  more  times  on  the  one  wheel.  The  governor  is  of  the 
fly-ball  tyi)e.     The  weights  are  hung  on  hardened  steel  knife 


■Westinghouse   TOO  kw..  direct-current  Turbo  Generator  Set  with  top  casing  removed,  exposing  runner  and  armature. 


designed  for  pressures  not  greater  than  125  lb.  per  sq.  in. 
Where  the  boiler  pressure  exceeds  125  lb.  per  sq.  in.,  a  re- 
ducing valve  must  be  used  with  such  engines.  Type  T  tur- 
bines operate  directly  on  pressures  up  to  200  lb.  and  with 
steam  superheated  to  150  degrees  Fahrenheit. 

As  compared  with  reciprocating  engine  sets  the  features 
in  favor  of  the  Westinghouse  turbo-generator  set  are: 

Simplicity — Reliability — There  are  few  moving  parts  such 
as  rods,  levers,  eccentrics,  and  cranks.  There  are  few  parts 
that  require  attention  because  of  w-ear,  there  are  very  few 
bearings  to  oil,  and  no  stuffing  boxes  to  pack.  There  are  no 
reciprocating  parts  to  wear  out  and  no  steam  cylinders  to  be 
oiled. 

Compactness — A  reciprocating  engine  set  occupies  from 
one-half  again  to  several  times  as  much  (depending  on  the 
sj'eed  and  other  characteristics)  space  as  does  a  turbo-gener- 
ator set. 

Lower  Cost  of  Installation — The  first  cost  and  the  instal- 
lation cost  are  less  for  a  turbo  set  than  for  an  equivalent 
reciprocating  engine  set.  Expensive  foundations  are  not  re- 
quired for  a  turbo-generator  unit. 

There  is  no  oil  in  the  exhaust  steam.  The  line  of  Type 
T  sets  includes  machines  of  the  capacities  most  in  demand 
of  from   10  kw.  to   200   kw.   standard   voltages   are  125   and 


edges,  minimizing  friction.  In  case  of  overspeediug,  the  au- 
tomatic safety  stop  throttle  valve  is  tripped,  shutting  oft  the 
steam  supply. 

Type  T  generators  are  of  the  commutating  type  which 
insures  sparkless  commutation  with  a  fixed  binish  position 
at  all  loads  within  the  capacities  of  the  machines. 

A  complete  oiling  system  of  the  type  best  adapted  to  the 
service  is  provided  with  each  turbine.  In  the  smaller  sizes 
the  well  known  ring  oiling  scheme  is  employed.  In  the 
larger  turbines  the  oil  is  circulated  through  a  closed  system, 
by  means  of  a  rotary  pump  driven  by  the  main  shaft  through 
positive  gearing. 

All  parts  of  the  turbine  are  readily  accessible  for  in- 
spection or  repair.  The  upper  half  of  the  cylinder  or  casing 
may  be  removed  without  interfering  with  the  valve  or  gov- 
ernor mechanism,  and,  if  necessary,  the  wheel  or  rotor  may 
be  entirely  removed  from  the  casing. 

Generally  speaking,  the  steam  consumption  of  turbines 
of  small  powers  compares  favorably  with  the  performance 
of  automatic  high  speed  engines  of  similar  capacity.  As 
Westinghouse  turbines  are  carefully  tested  in  the  shop  before 
shipment,  there  can  be  no  uncertainty  as  to  their  perform- 
ance. The  guarantees  of  steam  consumption  are  based  on 
an  average  of  actual  test  results,  plus  a  comfortable  margin. 
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NEWS  NOTES 


INCORPORATIONS. 

SAN  FRANCISCO,  CAL.— The  United  Electric  Company 
has  been  incorporated  for  $.".0,000,  by  J.  A.  Raisch,  E.  L.  Zini- 
mer,  G.   C.   Collins. 

PASADENA,  CAL.— Pasadena  Consolidated  Water  Com- 
pany, $200,000,  subscribed  $400,  by  J.  B.  Coulston,  J.  C.  Brain- 
ard  and  Kate  M.  Denny. 

COLFAX,  WASH.— The  Whitman  County  Telephone  Com- 
pany has  been  organized  and  will  incorporate  with  a  capital 
of  $100,000,  shares  to  be  sold  at  $10  each. 

LOS  ANGELES,  CAL.— The  Little  Rock  Power  &  Water 
Company  has  been  incorporated  with  capitalization  of  $500,- 
000,  by  G.  P.  Jewett,  R.  L.  Burchani,  C.  W.  Morrell.  C.  .1. 
Cradall    and    G.    E.   Vermilyea. 

SAN  DIEGO,  CAL. — Articles  of  inc(  rporation  have  been 
filed  for  the  Washington  Storage,  Electrical,  Manufacturing 
&  Automobile  Corporation,  with  capital  stock  of  $50,000. 
They  will  manufacture  an  improved  storage  battery,  the  inven- 
tion of  Prof.  Wm.  R.  Bawker  of  Coronado.  who  is  secretary 
and  treasurer  of  the  new  company. 

BOISE,  IDAHO.— With  a  capitalization  of  $900,000,  arti- 
cles of  incorporation  were  filed  for  the  Snake  River  Power 
Company.  The  incorporators  are  all  Boise  men  and  the 
object  of  the  company  is  to  furnish  lights  and  power  at  low 
rates  for  the  city  of  Boise.  They  will  irrigate  land  along  the 
Snake  River  with  pumping  plants.  The  construction  of  the 
power   plants   will   start    immediately. 

OROVII>LE,  CAL.— The  Feather  River  Power  &  Irri.ua- 
tion  Company,  a  corporation  backed  by  \V.  P.  Haninion,  the 
dredger  magnate,  has  filed  articles  of  incorporation.  The 
company  is  capitalized  for  $10,000,000  and  will  build  a  power 
plant  in  the  Feather  River  Canyon.  It  owns  water  rights  in 
both  Butte  and  Plumas  counties,  and  will  irrigate  land  in 
both  these  counties.  The  directors  of  the  corporation  are 
A.  N.  Lewis,  .Ir.,  H.  .1.  Hill,  A.  L.  Dahl  and  S.  O.  Vandernse. 


ILLUMINATION. 

ROSEVILLE,  CAL.— Roseville  will  receive  bids  up  to 
April  29,  for  the  construction  of  a  new  electric  distributing 
plant. 

CONCONULLY,  WASH.— The  County  Commissioners  have 
granted  the  Nixon-Kimmel  Company  a  franchise  to  extend 
their  lines  to  furnish  lights  to  Pateros  and  Brewster. 

RIALTO,  CAL. — Bids  will  be  received  up  to  May  21,  for 
the  sale  of  an  electric  franchise  to  maintain  for  a  period  of 
50  years,  an  electric  pole  and  wire  system  in  the  city. 

FLORENCE,  ORE.— At  the  recent  election  here  the  vole 
was  in  favor  of  granting  G.  G.  Bushman,  of  Sheridan,  a  fran- 
chise to  build,  equip  and  operate  a  light  plant  in  the  city. 

POCATELLO,  IDAHO.— Ex-Governor  J.  H.  Brady  ha.s 
ordered  machinery  for  increasing  the  capacity  of  his  com- 
pany's hydroelectric  power  plant  at  American  Falls,  by  an 
additional  4000  h.p. 

CLARKSTON,  WASH.— The-  Pacific  Power  &  Light  Com- 
pany, which  operates  a  system  of  gas  lighting  in  Clarkston. 
has  made  application  for  a  50-year  franchise  to  place  and 
maintain   gas   pipes   in   Vineland. 

CORONA,  CAL.— The  Pacific  Light  &.  Power  Company 
has  been  granted  a  franchise  to  construct  and  for  a  period  of 
50  years  to  operate  and  maintain  an  electric  pole  and  wire 
system   upon   all   streets  and   alleys   in   this   city. 

VALLEJO,  CAL. — At  a  metting  of  the  City  Council  it 
was  announced  that  the  rates  of  the  Pacific  Gas  &  Electric 
Company  in  this  city  will  be  cut.  The  new  tolls  will  not 
become  effective  until  July  1.    It  was  also  stated  that  a  reduc- 


tion of  25  per  cent  on  all  telephone  tolls  will  be  made  by  the 
city  fathers. 

SALINAS,  CAL. — A.  M.  Frost,  representing  the  San  Joa- 
quin Light  &  Power  Company,  which  has  taken  over  the 
electric  propositions  at  San  Miguel,  Paso  Robles  and  other 
towns  in  San  Luis  Obispo  county,  recently  bought  Ulrey's 
plant  at  King  City,  and  have  apjilied  for  a  blanket  franchise 
to  erect  power  lines  on  all  the  county  highways.  His  appli- 
cation  was  received  and   ordered   advertised. 

PORTLAND,  ORE.— The  lighting  and  bridge  committee 
of  the  City  Executive  Board,  has  voted  to  award  the  contract 
for  installing  lights  on  the  Morrison  street  bridge  to  the 
Northwest  Electric  Engineering  Company,  for  $3837.  The 
contract  for  doing  the  work  on  the  Hawthorne  avenue  and 
Iturnside  bridges  was  awarded  to  the  West  Coast  Engineer- 
ing Company,  for  $6140  on  the  Hawthorne  and  $3407  on  the 
Burnside.  When  the  equipment  is  installed,  lighting  facilities 
will  be  had,  not  only  for  adequate  lights  for  traffic,  but  an 
elaborate  system  of  decorative  illumination  will  be  supplied. 

HONOLULU,  T.  H.— At  a  stockholders'  meeting  of  the 
Honolulu  Gas  Company  last  week,  plans  were  favorably  dis- 
cussed for  an  increase  of  the  capital  stock  of  the  company 
by  $50,000  and  an  increase  of  $100,000  in  the  company's  bond 
issue,  with  a  view  to  financing  extension  of  the  company's 
system.  The  capital  stock  is  now  $300,000.  It  is  proposed  to 
make  it  $350,000.  There  is  a  bond  issue  now  outstanding 
o''  $200,000.  The  plan  discussed  at  the  meeting  was  to  call 
in  this  issue  and  float  a  new  loan  of  $300,000.  While  the  mat- 
ter was  not  definitely  acted  upon,  it  is  understood  that  the 
stockholders  are  practically  all  in  favor  of  it,  and  it  will 
probably  be  carried  out. 

OAKLAND,  CAL. — That  there  may  be  greater  competi- 
tion in  the  bidding  for  contracts  to  supply  street  lights  than 
in  the  ijast,  the  city  has  been  divided  into  five  districts,  and 
bids  will  be  accepted  for  each  district.  Sealed  bids  will  be 
opened  April  22  at  noon.  The  concerns  expected  to  enter  bids 
are  the  Pacific  Gas  &  Electric  Company,  the  Great  Western 
Power  Company  and  the  Central  Oakland  Light  &  Power  Com- 
pany. Section  1  includes  the  district  southwest  of  Market 
and  Thirty -sixth  street;  section  2,  the  district  north  of  section 
1;  section  3,  that  remaining  portion  of  the  city  west  of  Lake 
Merritt  and  Grand  avenue;  section  4,  East  Oakland  to  Fruit- 
vale  avenue,  and  section  5,  the  remainder  of  the  annexed 
district  of  East  Oakland. 


TRANSMISSION. 

QUINCY,  CAL.— It  is  reported  that  O.  C.  Pratt,  president 
of  the  Indian  Valley  Light  &  Power  Company  is  arranging 
to  extend  the  transmission  lines  from  Greenville  to  Crescent 
Mills,  Taylorville  and  Indian  Falls,  early  in  the  season. 

RIVERSIDE,  CAL.— The  Southern  Sierra  Power  Company, 
which  is  building  a  three-phase  transmission  line  from  Bishop 
to  San  Bernardino,  has  requested  permission  to  build  a  pole 
line  over  certain  of  the  city's  streets.  An  application  placed 
before  the  council  intimates  that  the  company  would,  with 
the  city's  permission,  sell  electric  energy  within  the  city 
limits.  Action  on  the  application  has  been  deferred  for  one 
week. 

RIVERSIDE,  CAL.— With  the  letting  of  the  contract  for 
the  steel  pole  line  between  San  Bernardino  and  Riverside,  the 
Southern  Sierras  Power  Company  announces  that  it  expects 
to  be  able  to  deliver  power  by  May  1.  Scores  of  miles  of 
distribution  lines  have  been  built  in  Riverside  County,  and 
ar  auxiliary  steam  plant  is  nearing  completion  at  San  Ber- 
nardino.    That  city  is  the  objective  point  of  the  three-phase 
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transmission  line  being  built  fioni  Bishop  in  Inyo  County. 
The  company  will  furnish  light  for  the  towns  of  Hemet, 
Corona,   San   Jacinto,   Perris   and    Rlsinore 

TULARE,  CAL.— The  Tulare  Power  Company  has  started 
up  the  big  battery  of  boilers  in  Its  power  plant  northeast 
of  this  city  for  the  first  tryout  since  the  plant  was  installed. 
K\erything  was  found  in  excellent  condition  and  following 
the  test  Manager  C.  H.  Holley  of  the  company  announced  that 
the  company  would  be  furnishing  current  in  eight  days.  The 
first  circuit  to  be  turned  on  will  be  that  running  from  this 
city  to  Lindsay  and  the  Lindsay  district.  One  hundred  pump- 
ing plants  have  been  connected  up  and  wired  in  this  district, 
representing  approximately  1000  h.p.  The  Tulare  and  Exeter 
eircuitss  will  next  be  turned  on.  The  present  plant  is  a 
steam  plant  and  is  ultimately  intended  to  be  an  auxiliary,  the 
main  iilant  to  be  located  on  water  power  sites  near  Spring- 
ville.  The  steam  plant  has  contracted  to  deliver  power  April 
1.".,  and  will  be  in  shape  to  do  this  before  the  date  set.  It 
has  been  announced  also  that  the  company  will  extend  its 
lines  to  Terra  Bella  and  vicinity.  C.  H.  Jackson,  superintend- 
■ent  of  the  company,  has  sent  the  first  carload  of  poles  to 
Terra  Bella  and  these  will  be  strung  immediately. 

NEZ  PERCE,  IDAHO.— The  Lewis  County  Power  Com- 
pany has  been  incorporated  in  Idaho  by  A.  Welch  and  R.  B. 
Montague,  of  Portland,  Oregon,  to  develop  125,000  horse- 
jiower  on  the  Salmon  River,  the  plant  installation  and  trans- 
iiiission  lines,  representing  an  investment  of  $3,000,000.  Con- 
struction work  is  to  begin  shortly  asd  pushed  to  completion. 
The  driving  of  a  4,000-foot  tunnel  through  a  narrow  ridge  pro- 
vides a  fall  of  200  feet  and  empties  the  water  again  in  the 
river  at  a  point  about  seven  miles  below  the  point  of  intake. 
The  initial  plans  provide  for  the  driving  of  a  tunnel  through 
the  ridge  that  will  carry  sufficient  power  to  develop  40,000 
horsepower  at  the  beginning  and  the  further  development 
will  be  secured  by  the  driving  of  a  second  tunnel  or  the 
enlargement  of  the  first  one.  The  completion  of  the  plans 
will  develop  the  125,000  horsepower  at  a  cost  of  $24  per  horse- 
power, these  estimates  providing  for  the  construction  of  the 
200-foot  dam  across  Salmon  River  at  the  point  of  intake,  the 
driving  of  the  necessary  tunnels,  the  installation  of  the  elec- 
trical equipment  and  the  construction  of  the  transmission 
lines.  Mr.  Welch  and  associates  became  interested  in  the 
central  Idaho  country  a  year  ago,  when  the  Nez  Perce  Power 
&  Light  Company  was  acquired.  Transmission  lines  have 
since  been  extended  to  Ilo,  Vollmer  and  Kamiah. 


TRANSPORTATION. 

REDWOOD  CITY,  CAL.— A  franchise  for  a  street  rail- 
way system  has  been  granted  to  Edward  P.  Pitzpatrick.  who 
according  to  the  terms  of  the  franchise  will  start  at  once  the 
construction  of  electric  lines  in  Redwood  and  the  vicinity. 

EL  PASO,  TEX.— Stone  &  Webster  state  that  work  will 
start  on  the  valley  interurban  line  as  soon  as  a  bonus  of 
$80,000  has  been  deposited  with  some  bank  in  El  Paso,  pend- 
ing completion  of  the  road;  deeds  to  necessary  right  of  way 
furnished   and   all   other   necessary    rights    secured. 

PASADENA,  CAL. — It  has  been  reported  that  the  issue 
0-:  $2,000,000  worth  of  bonds  of  the  Pasadena  Rapid  Transit 
Railroad  Company  has  been  sold  to  an  English  sjTidicate.  The 
line  will  now  be  built  from  Pasadena  to  Los  Angeles.  Arti- 
cles of  incorporation  for  the  company  were  filed  December 
31,  1908,  with  capital  stock  of  $3,000,000.  G.  H.  Hayes,  W.  H. 
Smith  and  Horrace  M.  Dobbins  are  directors. 

DANVILLE,  CAL. — John  Baldwin,  N.  S.  Bonne  and 
Charles  Goold,  w-ho  are  circulating  the  stock  subscription 
list  for  the  San  Ramon  Valley  Railroad  in  this  section,  have 
thus  far  secured  subscriptions  totaling  over  $63,000.  The 
railroad,  which  will  be  seven  miles  in  length,  will  be  a  branch 
of  the  Oakland  and  Antioch  electric  line,  connecting  at  Wal- 
nut Creek,  and  will  traverse  San  Ramon  Valley. 


MARTINEZ,  CAL.— Henry  C.  Cutting  of  Richmond  has 
secured  an  order  calling  for  the  sale  on  May  C  of  a  franchise 
for  an  electric  railway  through  the  town  of  Pulhnan  and 
along  that  portion  of  Cutting  boulevard  lying  outside  the 
city  limits  of  Richmond.  It  is  understood  that  Cutting  is 
seeking  the  franchise  for  the  Southern  Pacific  Railroad,  which 
is  planning  to  extend  its  Berkeley  suburban  lines  north  into 
Richmond. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Company  has 
bought  from  the  Pacific  Light  &  Power  Corporation,  the  On- 
tario &  San  Antonio  Heights  Electric  Railroad  for  approxi- 
mately $1,000,000.  Paul  Shoup  states  that  the  Pacific  Elec- 
tric line  to  San  Dimas  from  Los  Angeles  will  be  extended  6 
miles  within  six  months,  to  connect  with  Pomona.  It  is 
said  also,  that  right  of  way  agents  are  buying  land  for  an  ex- 
tension of  the  Stern  line  of  the  Pacific  Electric  out  of  Los 
Angeles  to  connect  with  the  Arlington  line  out  of  Riverside. 
The  Pomona  City  Council  has  granted  the  Pacific  Electric 
a  20-year  franchise  for  operating  interurban  cars  through  the 
city's  streets. 

WILLOWS,  CAL. — The  executive  committee  of  the  Sac- 
ramento Valley  West  Side  Electric  Railway  has  ordered  a 
survey  from  Woodland  via  Dixon  to  a  point  on  the  Sacra- 
mento River,  touching  the  line  of  the  Oakland,  Antioch  and 
Eastern  electric  line.  The  distance  from  Woodland  to  the 
point  of  connection  with  the  Oakland  line  is  about  33  miles. 
A  new  survey  in  Colusa  County  for  a  branch  has  been  ordered 
also.  It  will  run  from  Williams  to  Colusa  and  will  touch 
the  Northern  Electric  in  Colusa,  the  Vallejo  Northern  in 
Woodland  and  the  Oakland  and  Antioch  near  Rio  Vista.  The 
right  of  way  department  is  having  great  success  in  obtaining 
free  rights  of  way.  In  Yolo  County,  from  Woodland  to  the 
northern  boundary  of  the  county,  the  line  covers  28  miles. 
Twenty-six  miles  of  the  right  of  way  has  been  obtained. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works 
has  awarded  the  contract  for  the  completion  of  the  Geary 
street  municipal  railway  from  Kearny  street  to  Fifth  avenue 
to  Bates,  Borland  &  Ayer  of  Oakland  for  $225,025.  N_The  firm 
is  allowed  fifteen  days  within  which  to  sign  the  contract  and 
180  days  within  which  to  complete  the  work.  A  protest 
against  accepting  the  contract  on  its  own  bid  was  made  at 
the  last  minute  by  the  contractors,  but  Mayor  Rolph  and 
members  of  the  Board  of  Public  Works  refused  to  permit  a 
withdrawal  of  the  bid,  and  ordered  the  contractors  to  pro- 
ceed under  the  specifications  on  pain  of  forfeiture  of  the 
certified  check  for  $2.5,000  which  was  fil^d  with  the  bid. 
Mayor  Rolph  explained  the  situation,  bringing  out  the  fact 
that  th.e  bid  of  Bates,  Borland  &  Ayer  was  $28,000  lower  than 
any  other  received  and  approximately  $50,000  less  than  the 
estimate  of  the  city  engineer. 


TELEPHONE  AND  TELEGRAPH. 

SEDRO-WOOLEY.  WASH.— Work  is  progressing  rapidly 
on  the  branch  line  of  the  interurban  from  Burlington  to  this 
city.    It  is  expected  cars  will  be  in  operation  by  July  1st. 

ELK  CITY,  IDAHO.— Wm.  Sherman  has  gone  east  to  in- 
terest capital  in  a  proposition  to  build  an  electric  railroad 
from  Stites  to  this  city,  to  handle  the  products  of  the  mines. 

BELLINGHAM,  WASH —The  Whatcom  County  Railway 
&  Light  Company  has  been  formally  petitioned  by  the  resi- 
dents in  the  Geneva  district  to  extend  its  line  to  that  place. 

OAKLAND,  CAL. — Plans  are  being  prepared  for  a  4-story 
brick  and  steel  addition  to  the  Exchange  Building  to  cost 
$50,000,  on  Franklin  street,  near  15th,  for  the  Pacific  States 
Telephone   &   Telegraph   Company. 

COLFAX,  WASH.— Work  of  constructing  a  trunk  line 
of  the  new  Whitman  County  Telephone  &  Telegraph  Com- 
pany will  be  commenced  immediately,  the  line  to  extend 
from  Colfax  to  all  principal  Whitman  county  lines  for  a 
connection  with  local  exchanges  throughout  the  county. 
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ELECTRICAL  EQUIPMENT  OF  A  NEVADA  SMELTER 


BY    R.   N.    DAVIDSON. 


A  smelter  depending  wholly  upon  long  distance 
electric  transmission  for  its  power,  though  not  un- 
usual, presents  a  number  of  interesting  features.  .Vn 
hour's  interruption  in  the  power  supply  may  mean  an 
expensive  freeze-up  of  furnaces.  When  it  is  consid- 
ered how  power  lines  are  subject  to  winds,  fires  and 
lightning,  as  well  as  the  occasional   failure  of  some 


a  ring  system.  The  several  hydroelectric  power  plants 
are  situated  along  the  Truckee  River,  the  nearest  a 
hundred  miles  from  the  smelter.  There  are  double 
and  even  triple  lines  between  them,  so  that  a  supply 
of  power  is  always  assured. 

.'Xs  the  region  is  arid,  comparatively   little  light- 
ning is  experienced  along  the  lines.     These  are  sub- 


Mason    Valley    Pinelter.    Thompson,    Nevada. 


link  in  the  long  chain,  at  first  thought  such  an  arrange- 
ment might  be  criticized.  However,  with  duplication 
of  transmission  lines,  good  construction  and  reserve 
capacity  as  at  the  Thompson  (Nevada)  smelter  of  the 
Mason  Valley  Mines  Company,  such  a  design  is  rea- 
sonably dependable. 

Power  to  a  rated  capacity  of  1500  kw.  is  received 
at  66,000  volts  over  the  lines  of  the  Truckee  River 
General  Electric  Company.  Duplicate  lines  traverse 
different  routes,  and,  as  ordinarily  operated.  Qonstitute 


stantially  built,  the  form  of  support  being  double 
wooden  cross-arms  26  ft.  long  on  two  50  ft.  cedar 
poles  12  ft.  apart.  The  wires  are  hung  from  suspen- 
sion insulators  and  the  spacing  is  planned  for  opera- 
tion at  100,000  volts.  The  poles  also  carry  a  pair  of 
copper-clad  steel  telephone  wires. 

The  poles'  top  switches  control  the  smelter  high 
voltage  bus  bars  and  are  operated  from  within  the 
transformer  house.  In  case  of  trouble  on  one  line 
the  attendant,  in  touch  witli  the  Truckee  River  Com- 
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paiiy's  dispatcher  l>y  telephuiie,  can  open  the  iiarallcl- 
ing  switch  near  by  and  then,  by  means  of  one  or  other 
of  these  two  switclies,  g-et  on  the  jjood  line. 

The  location  of  the  lit;htnine-  arrester  house  and 
horn  gaps  on  to]i  of  the  transformer  house  allows  a  neat 
airangement  of  the  liigh-\<)lta<je  wirin.e;:  and  the  open- 
ii.gs  througii  the  roof  inside  the  arrester  liouse  and 
behind  the  electrolytic  tanks  permit  the  warm  air 
from  the  transformer  room  to  ascenil  and  keep  the 
electrolyte  from   freezing. 


Top   Switches   and   Tran.stormer   House. 

The  transformer  house  itself  is  of  brick  with  re- 
inforced concrete  roof  supported  on  I-beams.  The 
interior  is  whitened  and  all  the  high-voltage  con- 
ductors are  of  copper  tubing.  These  conductors  are 
supported  by  regular  line  insulators  of  the  pin  type 
hanging  right  side  up  from  stems  of  iron  pipe  and 
railing  flanges  bolted  to  the  steel  roof  beams. 

The  current  enters  through  compound-filled  roof 
bushings  to  choke  coils  mounted  upon  the  wall  to  a 


li'in      'riiiiiiiK'i      Tinnsfoinior      llini.fp,      .'^howiiis; 
Kiinotr   C'oiitinl    l!us-H:ir   .Xnaiigeiiioiit. 


W^estinghoiise  (iA  oil  switch  whose  three  tanks  rest 
of  the  floor.  'Ilie  three  .'iOO  k.v.a.  single-phase  trans- 
formers are  of  the  water-cooled  shell  type  and  arc 
operated  in  delta  on  66  kilovolts. 

Single  conductor  cables  .  two  .S00,(X)O  cm.  in  par- 
allel, carry   the  440-volt   ])ow-er  down   in    front  of  the 


Diagram  of  Tran-sformer  Connections. 


April   Ijii,    l<jli;.J 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


351 


transformers  in  line  with  the  piping  for  the  cooling 
water  into  a  subway  to  bus  bars  leading  to  the  switch 
frame.  This  underground  location  of  piping  and 
busses  gives  a  clear  space  in  front  so  that  to  replace 
or  repair  one  of  the  transformers  it  can  be  moved  for- 
ward and  out  of  the  building  without  much  delay. 

Eighty  per  cent  of  the  electric  energy  is  consumed 
ill  the  blowers  and  the  location  of  the  transformer 
house  adjacent  to  the  blower  room  allows  the  same 
attachment  to  care  for  both.  The  switch  board  is 
placed  in  the  blower  room  on  the  opposite  side  of  the 
Vv'all  from  the  switches  which  are  in  the  transformer 
room  and  with  which  there  is  mechanical  connccticn  hv 
means  of  rods  and  l^ell  cranks. 


at  outlets  the  conduit  itself  is  liushed  down  to  the 
lead  sheath  with  filled  wood,  except  on  the  upper  ends 
of  vertical  conduits  outside,  wliere  GV  pipe  caps  are 
used. 

On  the  outside  pole  lines  where  the  leads  are 
heavy,  two-post  construction  is  used,  and  at  corners 
four-post  towers  are  built.  On  pole  lines  bare  wire  is 
used  exclusively,  being  entirely  on  the  company's 
property.  It  is  considered  that  plain  pole  line  hard- 
ware is  superior  to  galvanized  in  a  dry  climate  under 
the  acid  action  of  smelter  fumes.  For  lighting  both 
on  smelter-site  and  townsite  separate  440-voIt  cir- 
cuits come  out  from  the  switch  frame  and  trans- 
formers arc  hung  on   the   poles  to  step  down   to  the 


niowtT     Tloom     .^howiriL;     .^\\-itcliboard     ami     lllnwtr    I'liiLs. 


I  he  liinwiiiL;  iniils  ciMi.--ist  nf  a  ( 'niiiu'llsv  ille 
l)lowcr  with  a  driving  pulley  on  either  end  on  each 
re\-ol\iiig  element.  Tliey  are  accordingly  driven  by 
twin  200  h.{).  slow  speed  motors  belted  and  rolatmg 
in  opposite  directions.  Theoretically,  no  power  is 
transmitted  by  the  gears  as  they  serve  only  to  ki  ep 
the  revolving  pistons  in  proper  relation.  A  100  kw. 
motor-generator  set  with  its  own  control  board  lor 
the  haulage  systems  is  also  along  what  may  be  called 
(he  electric  side  of  the  blower  room. 

Three  low-voltage  taps  at  corresponding  points 
around  the  delta  allow  the  main  transformers  tn  be 
used  to  start  the  motors  in  the  blower  room.  Although 
this  idea  means  three  separate  starting  busses  and 
one  more  conductor  in  the  subway  than  if  the  usual 
open-V  starting  busses  had  been  used,  it  compels  each 
tiansformer  to  do  its  share  of  starting  and  is  more 
flexible  in  case  one  transformer  is  disabled. 

.Ml  conductors  leading  from  the  switch  frame, 
both  to  blower  room  motors  and  to  outside  lines,  are 
triple-conductor,  rubber-insulated,  lead-sheathed  cable 
in  iron  conduit.     Instead  of  expensive  conduit  fittings 


110/220  \o\l  three-wire  system.  (  >iie  of  tlie  power 
circuits  supplies  the  sample  mil!  and  the  other  has 
the  remaining  miscellaneous  outside  power  such  as 
tliree  pumping  stations,  machine  sh(;p,  carpenter  shop, 
alternating  current  crane,  clay  mill  and  sintering  plant. 

Ore  is  conveyed  from  the  storage  bins  to  the  blast 
furnaces  in  side-dumping  cars  drawn  in  trains  of 
seven  each  by  four-ton  locomotives  running  on  a 
twenty-four  inch  gauge  track.  This  system  is  ele- 
vated on  framed  timbers  and  roofed  over.  The  trol- 
ley is  offset  in  order  to  pass  behind  the  scale  hoppers 
under  the  ore  bins.  It  fastens  directly  to  the  roof 
structure  above.  The  trolley  wire  for  the  locomotive 
which  handles  the  slag  larries  below  the  blast  fur- 
naces is  suspended  on  span  wires  between  buildings. 
.\t  the  dumps  it  is  supported  by  special  brackets  which 
are  mounted  so  as  to  move  with  the  track  when  it  is 
shifted.  The  slag  pots  are  dumped  by  a  motor  con- 
trolled by  the  motorman  in  his  cab. 

The  general  design  of  the  transformer  house  is 
due  to  M.  r.  Godbe,  of  Salt  Lake  City,  while  the  de- 
tail work  and  construction  were  in  charge  of  the 
writer. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

THE  LAW  OF  UNDERGROUND  WATERS. 

BY   A.    E.   CHANDLER. 


According  to  the  Thirteenth  Census  the  source 
of  water  supply  for  433,630  acres  of  the  total  of  13,- 
739,500  acres  irrigated  in  1909  in  the  Western  States 
was  wells.  Of  this  area  332,410  acres  were  irrigated 
from  wells  in  California,  for  which  the  total  was  2,664,- 
100  acres.  Although  the  area  so  irrigated  is  but  a 
small  percentage  of  the  total,  it  is  constantly  increas- 
ing. The  surface  supply  is  being  rapidly  exhausted 
and  future  development  in  certain  sections  must  rest 
entirely  upon  the  underground  supply.  This  fact  is 
so  well  recognized  in  California  that  the  larger  power 
companies  have  initiated  a  campaign  of  education  to 
interest  farmers  in  the  use  of  electric  power  for  pump- 
ing. They  have  installed  a  working  exhibit  on  the 
University  of  California  demonstration  train  and  keep 
an  expert  in  attendance  to  explain  the  operation  of 
motors  and  pumps.  The  gas  engine  and  pump  manu- 
facturers are  equally  interested  and  through  their  cat- 
alogues are  making  an  effective  argument  for  the  in- 
troduction of  pumping  plants   for  irrigation. 

There  are  two  classes  of  natural  underground 
waters — percolating  waters  and  those  that  flow  in  a 
defined  subterranean  channel.  Percolating  waters 
have  been  well  designated  "vagrant,  wandering 
drops  moving  by  gravity  in  any  and  every  direction 
alorig'-^Jie  line  of  least  resistance." 

Illustrations  of  underground  waters  moving  in 
a  defined  channel  are  very  familiar,  and  the  so-called 
"sub-flow"  of  streams  is  especially  common.  In  a 
former  article  the  recent  case  of  Miller  v.  Ray  Cities 
Water  Compau}'  was  considered  at  some  length. 
.Although  the  court  therein  discusses  the  California 
cases  on  percolating  waters.  Miller's  source  of  supply 
was  clearlv  a  "subterranean  channel."  and  his  right 
the  same  as  that  of  a  riparian  owner  on  a  surface- 
stream.  Waters  in  subterranean  channels  have  always 
been  considered  subject  to  the  same  legal  princij^les 
as  the  waters  of  surface  streams.  In  most  jurisdic- 
tions underground  waters  are  presumed  to  be  perco- 
lating and  the  burden  of  proving  the  existence  of  a 
known  and  defined  channel  is  on  the  one  so  asserting. 
The  common  law  rule  is  that  percolating  waters 
belong  to  the  owner  of  the  surface  and  such  rule  is 
generally  accepted  except  as  later  stated  in  this  ar- 
ticle. An  early  California  case — Hanson  v.  McCue 
(42  Cal.  303) —  adopts  the  rule  in  the  following  lan- 
guage. 

Water  filtrating  or  percolating  in  the  soil  belongs  to  the 
owner  of  the  freehold — like  rocks  and  minerals  found  there.  It 
exists  there  free  from  the  usufructory  right  of  others,  which  is 
to  be  respected  by  the  owner  of  an  estate  through  which  a  de- 
fined stream  of  water  is  found  to  flow.  The  owner  may  appro- 
priate the  percolation  and  filtrations  as  he  may  choose,  and 
turn   them  to   profit  if  he  can. 

It  must  be  appreciated  that  the  task  of  showing 
the  difference  between  the  two  classes  of  underground 
v/aters  in  a  given  case  is  very  difficult.  It  means 
the   introduction   of  much   expert   testimony  with   the 


usual  conflict  in  scientific  views.  An  excellent  illus- 
tration is  the  pioneer  case  of  Los  Angeles  v.  Pomeroy 
(124  Cal.  597)  wherein  the  city  sought  to  candemn 
land  in  the  San  Fernando  Valley  for  use  in  connection 
with  its  water  supply  system  from  the  Los  Angeles 
River.  The  city  contended  that  the  waters  under  the 
surface  of  the  tract  in  question  composed  the  subter- 
ranean flow  of  the  Los  Angeles  River  and  therefore 
belonged  to  it  under  its  "pueblo  right" — a  right  under 
the  Mexican  law  giving  the  pueblo  paramount  interest 
in  the  waters  of  streams.  Pomeroy  claimed  that  such 
waters  were  but  percolating  waters  and  therefore  be- 
longed to  him  as  owner  of  the  soil.  Very  elaborate 
models  and  relief  maps  were  introduced  in  connection 
with  the  expert  testimony  on  each  side  and  the  court 
finally  decided  that  the  evidence  showed  the  existence 
of  a  well  defined  channel  and  that  the  underground 
waters  were  therefore  part  of  the  flow  of  the  Los 
Angeles  River  and  not  percolating  waters. 

California  is  the  only  Western  State  which  has 
thus  far  departed  from  the  common  law  rule  of  per- 
colating waters.  In  the  now  celebrated  case  of  Kat/ 
v.  Walkinshaw  (141  Cal.  116)  the  plaintiffs  sought 
"to  enjoin  defendant  from  drawing  ofT  and  diverting 
water  from  an  artesian  belt,  which  is  in  part  on  or 
under  the  premises  of  plaintiffs,  and  to  the  water  of 
which  they  have  sunk  wells"  for  water  for  domestic 
purposes  and  for  irrigating  their  lands  overlying  the 
artesian  water.  The  defendant  diverted  "l4ie  water 
for  sale,  to  be  used  on  lands  of  others  distant  from 
the  saturated  belt."  The  ])laintiffs  contended  that  the 
subsurface  water  constituted  an  underground  stream 
and  that  they  were  riparian  thereto.  The  defendant 
on  the  contrary  alle.ged  that  the  water  rising  in  her 
wells  was  percolating  water  and  therefore  her  proj)- 
erty.  The  original  ojiinion  of  the  Supreme  Court  in 
the  case,  written  by  .Mr.  Justice  Temple,  was  handed 
down  November  7.  1902.  The  court  therein  held  that 
the  artesian  body  was  percolating  water  and  not  an 
underground  water  course  to  which  riparian  I'ights 
could  attach.  Instead  of  holding,  as  the  lower  court 
had  done,  that  the  defendant  could  not  be  enjoined, 
the  Supreme  Court  after  citing  the  authorities  and 
dwelling  on  the  difference  in  conditions  "in  a  coun- 
try like  Southern  California,  where  the  relative  im- 
portance of  percolating  water  and  water  flowing  in 
definite  water  courses  is  greatly  changed,"  concluded 
that  a  different  rule  was  required  and  established  the 
new  rule  of  reasonable  use. 

A  rehearing  was  granted  in  order  that  additional 
arguments  might  be  presented  by  those  "not  parties  to 
the  action,  but  vitally  interested  in  the  principle  in- 
volved." and  the  final  opinion,  written  by  Mr.  Justice 
Shaw,  was  handed  down  on  November  28,  1903.  The 
opinion  is  very  important  on  account  of  its  treatment 
of  the  common  law,  in  addition  to  the  modification 
of  the  law  of  percolating  waters,  as  shown  by  the  fol- 
lowine  extract : 
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The  idea  that  tho  doctrine  contended  for  Uy  the  defcndaiil 
is  a  part  of  the  common  law  adopted  hy  our  statute,  and  be- 
yond the  power  of  the  court  to  change  or  modify,  is  founded 
upon  the  misconception  of  the  extent  to  which  the  common  law- 
is  adopted  by  such  statutory  provisions,  and  a  failure  to  nl) 
serve  some  of  the  rules  and  principles  of  the  common  law 
itself.  In  Crandall  v.  Woods.  8  Cal.  H.l.  the  court  approved  the 
following  rule,  quoting  from  the  dissenting  opinion  of  Bronson. 
J.,  in  Starr  v.  Child.  20  Wend.  149:  "I  think  no  doctrine  bet 
tcr  settled  than  that  such  portions  of  the  law  of  England  as  art- 
rot  adapted  to  our  condition  form  no  part  of  the  law  of  thi^ 
.State.  This  exception  includes  not  only  such  laws  as  are  incon 
sistent  with  the  spirit  of  our  institutions,  but  such  as  are  framed 
with  special  reference  to  the  physical  condition  of  a  country  dif 
I'cring  widely  from  our  own.  It  is  contrary  to  the  spirit  of  the 
common  law  itself  to  apply  a  rule  founded  on  a  particular  reason 
to  .-i  c'Lse  where   that   reason   utterly   fails." 

(It  is  a  noteworthy  |)oiiit  tlial  the  latiijiiao^e  of 
?vir.  Justice  iironson  (|iiotc(l  l)y  .Mr.  Jtistice  Shaw,  was 
also  quoted  by  Mr.  justice  Ross  in  his  dissenting 
o])inion  in  Lux  v.  llagf^in,  wlierein  he  arjjued  that 
the  common  law  rule  of  riparian  ri<jhts.  l)ein<;-  ttnstiileil 
to  the  existinsf  conditions,  should  he  rejected  in  Cali- 
fornia.) 

.After  other  forcible  statements  in  regard  to  the 
ada])tability  and  ])ower  of  modification  of  the  common 
law,  the  oi)inion  describes  at  considerable  lenjjth  the 
semi-arid  conditions  existing  in  a  large  part  of  Cali- 
fornia ("in  almost  all  of  the  sotithern  half  of  it"),  the 
insufficiency  of  the  natural  streams  as  sources  of  irri- 
gation supply,  and  the  absolute  need  of  the  titilization 
of  the  underground  waters.  I'ollowing  the  statement 
that  "The  claim  that  the  doctrine  stated  bv  Mr.  Jus- 
tice Temple  is  contrary  to  all  the  decisions  of  this 
court  is  not  sustained  by  an  examination  of  the  cas'^s." 
it  proceefls  to  analyze  the  former  California  cases  sui)- 
posedly  ti])holding  the  common  law  rule  of  percolat- 
ing waters,  beginning  with  Hanson  v.  McCue,  and 
concludes : 

In  view-  of  tliis  conflicting  and  uncertain  condition  of  the 
.■lulhorities  it  cannot  be  successfully  claimed  that  the  doctrine 
of  absolute  ownership  is  well  established  in  this  State,  ll  is 
proper  to  state  that  in  all  the  opinions  which  have  so  re;i(Iily 
nuoied  and  approved  the  supposed  common-law  rule,  that  in- 
juries from  interference  with  percolating  waters  were  too  <■!)- 
scurc  in  origin  and  cause,  too  trifling  in  extent,  and  relativi-Iy 
of  too  little  importance,  as  compared  to  niinin.^  industries  and 
tlie  wants  of  large  cities,  to  justify  or  require  the  recognition 
by  the  courts  of  any  correlative  ri.ghts  in  such  waters,  or  (lie 
redress  of  such  injuries,  there  has  been  no  notice  at  all  taken 
of  the  conditions  existing  here,  so  radically  opposite  to  th^ise 
prevailing  where  the  doctrine  aro.se.  It  is  also  to  be  observed 
that  in  some  instances  in  the  Eastern  States,  mentioned  in  ihe 
former  opinion  in  this  case,  the  injustice  from  the  diversion  of 
percolating  waters  has  been  so  glaring  and  so  extensive  ih.-it 
the  court  there  was  compelled  to  depart  from  its  previously 
decided  cases  and  recognize  the  rights  of  adjoining  owners. 

The  new  rule  established  by  the  decision  is  well 
shown  in  the  follow-ing  paragra])hs: 

In  controversies  between  an  appropriator  for  use  on  dis- 
tant land  and  those  who  own  land  overlying  the  water-bearing 
strata,  there  may  be  two  classes  of  such  land  owners :  those 
who  have  used  the  water  on  their  land  before  the  attempt  to 
appropriate,  and  those  who  have  not  previously  used  it.  but  who 
claim  the  right  afterward  to  do  so.  Under  the  decision  in  this 
case  the  rights  of  the  first  class  of  land  owners  are  paramount 
to  that  of  one  who  takes  the  water  to  distant  land ;  but  the 
land  owner's  right  extends  only  to  the  quantity  of  water  that 
is  necessary  for  use  on  his  land,  and  the  appropriator  may  take 


the  surplus.  .-\s  to  those  land  owners  who  begin  the  use  after 
the  appropriation,  and  who.  in  order  to  obtain  the  water,  must 
restrict  or  restrain  the  diversion  to  distant  lands  or  places,  it 
is  perhaps  best  not  to  state  a  positive  rule  until  a  case  arises. 
Such  rights  are  limited  at  most  to  the  quantity  necessary  for 
use.  and  the  disputes  will  not  be  so  serious  as  those  between 
rival  appropriators. 

Disputes  between  overlying  land  owners,  concerning  water 
for  use  on  the  land,  to  which  they  have  an  equal  right,  in  cases 
where  the  supply  is  insufficient  for  all.  are  to  be  settled  by  giv- 
ing to  each  a  fair  and  just  proportion.  .And  here  again  we  leave 
for  future  settlement  the  question  as  to  the  priority  of  rights 
between  such  owners  who  begin  the  use  of  the  w;iter  at  different 
times.     The  parties  interested  in  the  question  are  not  before  us. 

Katz  V.  Walkinshaw  has  been  consistently  fol- 
lowed in  all  subse(|ueut  percolating  water  cases  aris- 
ing in  California.  .\s  far  as  the  establishment  of  fur- 
ther rules  is  concerne<i,  the  most  important  of  the  sub- 
secpient  cases  is  Burr  v.  Macla\'  Raticho  Water  Com- 
pany (1.^4  Cal.  428)  decided  in  1908,  as  the  qtiestion 
left  undecided  in  Katz  v.  Walkinshaw  was  |)resented. 
The  |)laintifif  therein  "sued  to  enjoin  the  defendant 
company  from  pumping  water  from  its  wells  on  land 
adjoining  that  of  ])laintifF  and  transporting  stich  water 
to  distant  lands  for  irrigation."  The  plaintifT's  land 
consists  of  three  tracts — blocks  153.  190  and  191  of 
the  Maclay  Rancho  Ex-Mission  San  Fernando.  The 
three  tracts  overly  the  body  of  percolating  water. 
Plaintifif's  wells  are  on  block  191  which  is  an  irrigated 
orchard.  l"or  a  short  time  part  of  block  190  was  also 
irrigated.  The  right  is  claimed  for  the  irrigation  of 
all  of  blocks  1,^3  and  190  as  well  as  the  i)resent  irri- 
gated block  191.  Defendant's  wells  are  on  block  192 
and  while  its  pumps  are  being  o])erate<l  "it  is  im])os- 
sible  for  the  plaintiff  to  obtain  any  water  from  his 
wells  by  means  of  his  pumps." 

In  the  consideration  of  the  case  the  Court  cinn- 
nients  on  the  contrast  between  the  new  doctrine  of 
percolating  waters  and  the  rule  of  ri])arian  rights  in 
regard  to  irtte  conservation  as  follows: 

It  is  not  the  policy  of  the  law  to  permit  any  of  the  avail- 
;.ble  w.-iters  of  the  country  to  remain  unused,  or  to  allow  one 
h;iving  the  natural  advantage  of  a  situation  which  gives  him 
a  legal  right  to  water  to  prevent  another  from  using  it,  while 
he  himself  does  not  desire  to  do  so.  The  established  and  settled 
1,1  w  of  riparian  rights  in  running  streams,  which  have  become 
vested  rights,  may  compel  a  different  rule  witli  regard  to  such 
waters  in  .some  instances,  but  these  rules  of  law  do  not.  i.f 
necessity  control   rights   in  percolating  waters. 

Certain  headnoles  used  in  reporting  the  case  so 
well  set  forth  the  principles  established  that  thev  arc 
(|iioted  in   full : 

Different  owners  of  separate  tracts  of  land,  situated  over 
common  strata  of  percolating  water,  may,  each  upon  his  own 
lands,  take  by  means  of  wells  and  pumps  from  the  common 
strata,  such  quantity  of  water  as  may  be  reasonably  necessary 
lor  beneficial  use  upon  his  land,  or  his  reasonable  proportion 
of  such  water,  if  there  is  not  enough  for  all :  l)ut  one  c'lnnol. 
to  the  injury  of  the  other,  take  such  waters  from  the  strat'i 
anil  conduct  it  to  distant  lands  not  situated  over  the  s.-ime 
w;iter-bearing   strata. 

As  between  an  appropriator  of  percolating  water  for  use  on 
distant  land,  and  an  owner  of  land  overlying  the  water-bearing 
strata,  who  was  using  the  water  on  his  land  before  the  attempt 
to  appropriate,  the  rights  of  the  overlying  landowner  are  para 
mount.  Such  rights,  however,  extend  only  to  the  quantity  of 
water  that  is  necessary  for  use  on  his  land,  and  the  appropri- 
ator may  take  the  surplus. 
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After  an  appropriator  of  water  from  a  common  water 
bearing  strata  has  begun  to  take  water  therefrom  to  distant 
lands  not  situated  over  the  strata,  for  use  on  such  distant  lands, 
the  owner  of  other  overlying  land  upon  which  he  has  never 
ujed  the  water,  may  invoke  the  aid  of  a  court  of  equity  to  pro- 
tect him  in  his  right  to  thereafter  use  such  water  on  his  land, 
and  thus  prevent  the  appropriator  from  defeating  his  right,  or 
acquiring  a  paramount  right  by  adverse  use,  or  by  lapse  of 
time.  Such  an  appropriation  for  distant  lands  is  subject  to 
the  reasonable  use  of  the  water  on  lands  overlying  the  supply, 
particularly  in  the  case  of  persons  who  have  acquired  the  lands 
because  of  these  natural  advantages. 

As  against  the  owners  of  such  overlying  lands,  cither  those 
who  have  used  the  water  on  their  lands  before  the  attempt  to  ap- 
propriate, or  those  who  have  not  previously  used  it.  but  who 
claim  the  right  afterwards  to  do  so,  the  appropriator  for  use 
on  distant  land  has  the  right  to  any  surplus  that  may  exist. 
If  the  adjoining  overlying  owner  does  not  use  the  water,  the 
appropriator  may  take  all  the  regular  supply  to  distant  land  until 
such  landowner  is  prepared  to  use  it  and  begins  to  do  so. 

In  controversies  between  the  owners  of  such  overlying  lands, 
and  an  appropriator  of  the  water  for  use  on  distant  lands,  the 
court  has  the  power  to  make  reasonable  regulations  for  the  use 
of  the  water  by  the  respective  parties,  fixing  the  times  when 
each  may  take  it  and  the  quantity  to  be  taken,  provided  they 
be  adequate  to  protect  the  person  having  the  paramount  right 
in  the  substantial  enjoyment  of  that  right  and  to  prevent  its 
ultimate  destruction.  In  the  present  case  the  judgment  is 
directed  to  be  modified  in  accordance  w;ith  these  rules. 

Although  the  new  rule  of  percolating  waters  is 
now  so  firmly  established  in  California,  no  other 
Western  State  has  thus  far  adopted  it,  although  the 
tendency  seems  that  way.  The  Supreme  Court  of 
Idaho  in  Le  Ouime  v.  Chambers  (98  Pac.  415)  dealing 
with  the  ai)propriation  of  spring  waters  commented 
on  the  establishment  of  the  new  rule  in  California, 
hut,  as  it  considered  the  law  of  underground  waters 
not  necessary  to  the  case  before  it,  ilid  not  follow  it. 
The  Supreme  Court  of  Xew  Mexico  in  \"anderwork 
V.  Hewes  (110  Pac.  567)  treated  the  new  rule  in  the 
same  way  as  the  Idaho  court.  The  Supreme  Court  of 
Colorado  in  Smith  Canal  v.  Colorado  Ice  Co.  (98  Pac 
940)  after  referring  to  Katz  v.  \\'alkinshaw,  stated  : 

The  law  regulating  ownership  of  percolating  waters  in  the 
arid  States  is  now  of  great — as  time  passes  it  will  be  still  greater 
— importance ;  and.  until  a  proper  case  is  presented  calling  for 
it,  we  decline  to  announce  the  rule  applicable  to  our  local  ci>n- 
ditions. 

As  Stated  in  McClintock  v.  Hudson  (141  Cal.  275) 
the  new  rule  regarding  percolating  water  "makes  it 
to  a  great  extent  immaterial  whether  the  waters  in 
this  land  were  or  were  not  a  part  of  an  underground 
stream"  provided  the  withdrawal  of  such  waters  by 
defendant  can  be  shown  to  substantially  affect  the 
source  of  supply — well  or  stream — of  plaintiff.  The 
need  of  distinguishing  between  the  two  classes  ot 
underground  waters  still  exists  in  all  the  Western 
States  except  California,  and  in  the  latter  the  problem 
of  pro\ing  the  alleged  damage  to  a  source  of  supply 
remains  and  is  generally  a  difficult  one. 

Contrast  of  the  California  Rules  of  Percolating  Waters 
and  of  Riparian  Rights. 
The  owner  of  land  overlying  a  body  of  percolating 
water  corresponds  to  a  riparian  owner  on  a  surface 
stream,  and  an  appropriator  of  percolating  waters  for 
use  on  distant  lands  (that  is.  not  overlying)  corres- 
ponds  to   an   appropriator   of   surface   waters    for   use 


on  non-riparian  lands.  L'nder  liie  rule  of  ii|)arian 
rights  the  riparian  owner  may  perpetually  enjoin  the 
diversion  or  storage  of  the  waters  of  a  stream  when 
such  diversion  is  or  may  be  of  injury  to  him  ;  and  in 
the  consideration  of  the  (piestion  of  probable  damages 
the  riparian  owner  cannot  be  restricted  to  a  reason- 
able use.  L'nder  the  new  rule  of  percolating  waters 
the  times  and  amounts  of  use  by  overlying  owner 
and  appropriator  may  be  fixed  by  the  Court  so  that 
the  overlying  owner  will  have  the  first  use  of  a  rea- 
sonable amount  for  his  overlying  land  and  the  apjiro- 
priator  the  sur])lus  for  the  distant  land;  and  in  cases 
of  present  non-use  l)y  the  overlying  owner,  the  ai)pro- 
priator  will  be  allowed  to  withdraw  the  water  until 
the  former  is  ready  to  use  it.  In  brief,  the  new  rule 
of  percolating  waters  allows  the  widest  possible  use 
of  the  source  of  supply,  while  the  rule  of  riparian  rights, 
results  in  waste.  It  is  rather  paradoxical  to  have  the 
sub-surface  sui)i)ly,  which  is  naturally  conserved  in 
the  underground  reservoirs,  regulated  by  a  wise  rule, 
while  the  surface  sitpi^ly,  which  unless  artificially 
stored  or  reasonably  used  must  nni  to  waste,  remains 
unregulated. 

In  a  former  ])aper  it  was  stated  that  the  case  of 
Lux  V.  Haggin  fixed  the  modified  doctrine  of  riparian 
rights  in  California  seemingly  for  all  time.  This  was 
so  written  as  the  general  view,  even  among  those 
strenuously  opposed  to  the  doctrine,  is  that  the  Su- 
preme Court  of  California  could  not  seriously  con- 
sider the  abrogation  of  the  doctrine  on  account  of  the 
extensive  rights  which  have  been  recognized  as  vested 
by  the  long  line  of  decisions  following  the  lead  of  Lux 
v.  Haggin.  It  is  believed,  however,  that  the  riparian 
rights  of  consequence  to  single  proprietors  belong  to 
the  Spanish  grants:  that  the  most  of  these -"kave  been 
long  irrigated  and  therefore  fully  protected  under  the 
doctrine  of  a])])ro])riation  ;  and  that  those  that  remain 
are  being  or  will  be  subdivided  into  small  tracts,  com- 
paratively few  of  which  will  retain  the  riparian  right, 
and  which  will  therefore  be  better  served  by  the  doc- 
trine of  appropriation.  There  remain  in  addition  to 
the  grants  the  public  land  subdivisions  immediately 
touched  or  crossed  by  the  streams,  and  which  lie  in 
such  narrow  stri])s  that  usually  no  feasible  irriga- 
tion scheme  can  be  made  to  include  them  without 
including  non-riparian  lands  also — that  is,  without 
resting  on  the  doctrine  of  appropriation.  The  abro- 
gation of  the  riparian  rule  would  therefore  not  mate- 
rially injure  single  proprietors,  the  aggregate  of  whose 
holdings  now  seriously  retards  the  promotion  of  stor- 
age works. 

Lux  V.  Haggin  fixed  the  rule  of  riparian  rights  for 
the  reason  that  California  had  adopted  the  common 
law  and  that  it  was  the  doctrine  of  the  common  law. 
Katz  V.  Walkinshaw  rejected  the  common  law  rule 
of  percolating  waters  as  unsuited  to  the  conditions 
existing  in  California. 

The  court  in  Lux  v.  Haggin  undoubtedly  con- 
sidered the  riparian  rule  the  best  for  the  interests  of 
the  State,  and  looked  upon  the  doctrine  of  appropria- 
tion as  one  certain  to  result  in  monopolies  of  the 
water  supply.  The  present  day  view  of  this  latter 
doctrine  will  be  presented  in  the  next  article,  and, 
it  is  believed,  the  "monopolistic"  idea  will  be  shown 
to  be  untenable. 
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COSTS    OF    ENGINEERING    INSTRUCTION    IN. 
THE  NORTHWEST. 

An  interesting  paper  was  recently  read  before 
the  Portland  section  of  the  American  Institute  of 
Electrical  Engineers  by  W.  .\.  Hillebrand,  professor 
of  electrical  engineering  at  the  Oregon  Agricultural 
College.  The  paper  deals  with  the  problem  of  effi- 
ciency in  teaching. 

The  data  collected  on  costs  per  student-hour  i>\ 
instruction  is  unique  and  instructive. 

Tn  the  courses  given  by  the  Dejiartmcnt  of  Elec- 
trical Engineering  at  the  Oregon  .Agricultural  College 
there  will  probably  be  offered  this  year,  seven  thou- 
sand, three  hundred  (7300)  student  hours  of  instruc- 
tion, or  with  a  faculty  of  two  and  two-thirds  men,  for 
two  instructors  are  shared  by  this  and  the  Department 
of  Physics,  twent^'-seveii  hundred  and  forty  (2740 1 
student  hours  per  man.  The  imaginary  schedule  is 
admittedly  light,  which  ])laces  our  Oregon  institution 
almost  in  the  same  class,  as  regards  opportunit}'. 

Since  the  question  of  efficiency  in  teaching  is 
inseparably  bound  up  with  that  of  finance  which  ])ro- 
\ides  the  necessary  funds,  it  should  i)e  of  interest 
to  ascertain,  if  only  in  an  individual  case,  what  the 
cost  of  instruction  may  be  or  actually  is. 

The  courses  ofTered  by  our  department  this  year 
are  as  follows: 

Junior   latoratory   course 2  semesters     2  credits  cacli 

recitation  "'     2        "  3 

Senior  laboratory  "     2        "  2        "  " 

recitation  "     2        "  3         "         " 

"       design  "     2        "  2 

thesis  '•     1        "  2 

In  the  Jimior  class  there  are  eighteen  men  and  in 
the  Senior  class  eleven  with  a  total  of  7300  student 
hours  and  413  credit  hours,  which  totals  cannot  be 
deduced   alone   from   the  abo\e   table. 

The  cost  of  instruction  is  subdivided  as  follows: 
Teaching  salaries,  labor  and  supplies  used  solely  by  the 
department  in  connection  with  the  above  enumerated 

courses    $4.32.v(10 

College  administration  and  maintenance.  Electrical   De- 
partment share   8W  00 

Fixed  charges,  interest  and  depreciation 1.36()()0 


Total    $6,584,00 

Administration  and  maintenance  cover  the  ex- 
penses of  the  executive,  registrar  and  business  offices, 
publications  and  care  of  grounds  ajjportioned  in  the 
proportion  of  the  number  of  students  taking  W'  irk 
in  our  department  to  the  total  registration.  .\  better 
division  would  perhaps  be  founded  on  the  proj^ortion 
of  student  hours  instruction  to  the  total  for  the  col- 
lege, but  these  figures  are  not  available.  This  item 
of  expense  also  covers  janitorial  service  and  heating. 
apportioned  in  the  ratio  of  floor  space  occupied  by 
our  department  to  the  total  floor  space,  estimated,  of 
the  college. 

Fixed  charges  include  interest  at  four  per  cent. 
This  figure  is  the  one  used  by  Mr.  Cooke  in  his  rejiort 
to  the  Carnegie  Foundation.  It  seems  legitimate  to 
charge  interest  because  the  college  plant  was  provided 
b}'  the  taxpayers  of  the  State  with  funds  which  might 
otherwise  be  productive. 

Depreciation    is    figured    at    the    following    rates: 


buildings  2  per  cent;  electrical  e(|ui]nnent.  5  per  cent; 
wire  plant,  property  of  college,  S  per  cent ;  heating 
jjlant,  4  per  cent :  printing  office  equipment,  .t  ])er  cent. 

a.  Students  enrolled  in  Electrical   Department 30 

b.  Total  enrollment  of  full  course  students 1066 

Ratio,  a/b  is  .0283.  or  2.83  per  cent. 

c.  Floor  space  occupied  by  department 4,135  sq.  ft 

(I.  Floor  space,  class  rooms,  laboratories  and  offices 

in  Mechanical  Hall,  home  of  E.  E.  Dept 17,2.10     "     " 

Ratio,  c/d  is  .25,  or  25  per  cent, 
c.   I'loor   space   for   entire   college    ( estimated )...  .353.0(X)     "'     " 
Ratio,  c/e  is  .012.  or  1.2  per  cent. 

Fixetl    charges    were    com])uted    and    ai)portioued 
to  the  department  as  follows : 

Mechanical   Hall,  30,000  X  .25  X    (.02  plus   .04) $  450.00 

Departmental  equipment.  $8,500  X  (.04  plus  .05) 756.01) 

Campus   lands,   $15,000  X  .04  X  .0283 17.()(J 

Power  plant.  $19,000  X  (.04  plus  .05)  X  .0283 48.00 

Wire  plant.  $5,000  X  (.04  plus  .08)  X  .0283 17.01) 

Heating  plant.  $34,000  X  ( .04  plus  .04)    X  .012 32. (X) 

Printing  plant.  $5,500  X  (.04  plus  .05)    X  .0283 14. (K) 

.Administration  offices,  $5,500  X  (.02  plus  .04)    X  .0283..  17. (X) 


$1,360.00 

Although  the  estimated  value  of  land  on  the  cam- 
pus is  about  $200,000,  only  the  a])i)roximate  purchase 
value  was  used  in  computing  cost. 

Ratio  salaries,  etc.,  to  total  cost  65.5% 

Ratio  administration  and  maintenance  to  total  cost 13.6% 

Ratio  fi.xes  charges  to  total  cost 20.9% 

Cost  per  student  hour,  $6,584.00  divided  by  7.3(X)  is  $0.90. 
Cost   per  credit  hour,  $6,584.00  divided  by  413  is  $15.95 

I'or  every  registered  hour  a  student  spends  with 
an  instructor  in  our  dejjartment  it  costs  ninety  cents. 
It  is  interesting  to  note  that  this  value  lies  within 
the  range  reported  by  Mr.  Cooke  as  the  cost  per 
student  hour  in  physics  at  ei.ght  prominent  Eastern 
and  Middle  Western  colleges  and  uni\ersities.  His 
costs  average  $0.87. 

Assuming  that  the  salary  roll  should  \ary  about 
as  the  number  of  students,  the  cost  of  instruction  may 
be  represented  by  the  following  formula,  where  x 
equals  the  nimiber  of  credit  hoiu"s  in  coiu'ses  offered  by 
the  department. 

.\nnual  cost.  $2,259.00  +  10.50  X  (10.50  equals  salaries, 
etc..  per  credit  hour  in  1911-12).  The  amount  which  annually 
must  be  provided  to  run  the  department  is  given    by  the  formula 

899-1-  10.50  X  -I-  y. 

v.-here  y  is  the  annual  ec]uii)ment  ai5])ro]iriation.  which 
may  \-ar\'  from  nothing  to  whatever  the  authorities 
feel  can  be  afforded. 

Doubtless  the  most  perplexing  question  confront- 
ing every  college  president  concerns  the  distribution 
of  the  annual  appropriation.  The  author  believes 
that  a  careful  analysis  of  costs  would  be  of  material 
assistance  in  answering  this  question,  and  that,  in 
general,  a  low  cost  per  student  hour  will  be  a  sign  of 
inefficiency. 

In  striving  for  efficiency  in  teaching  as  in  any 
other  endeavor,  we  believe  it  necessary  to  possess  a 
clear  realization  of  the  end  sought,  of  the  method 
which  shall  be  followed  and  of  the  e(]uipment  and 
j)ersonnel  required.  Some  conception  of  the  neces- 
sary  ex])ense   is   also   considered   desirable. 


356 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS 


I  Vol    XXVIII-  No.    It; 


PACIFIC  COAST  A.  I.  E.  E.  MEETING 


Tlic  Porllaiul  tnccting  of  the  American  Institute 
of  Electrical  Engineers  which  is  just  closing  may  easily 
be  classified  as  one  of  the  most  interesting  and  profit- 
able ever  held  in  the  West,  (iraced  by  the  presence 
of  Gano  Dunn,  jiresident  of  the  national  body,  the 
meeting  drew  forth  many  talented  and  eminent  engi- 
neers of  the  West. 

The  following  papers  were  presented  : 

"Operation  of  Two  Alternating  Current  Stations  Through 
Parallel  Circuits  and  the  Distribution  of  Load  and  Wattless 
Current  Between  Them,"  by  J.  \V.  Welsh. 

"Air  Gap,  Flux  Distribution  in  Direct  Current  Machines," 
by   Charles  R.   Moore. 

"Principles  to  Be  Considered  in  Selecting  a  Water-Wheel 
Unit,"  by  O.  B.  Coldwell. 

"Irrigation  in  the  Spokane  Valley,"  l)y  L.  .1.  Corbett. 

"An  Underground  System  and  a  Pew  Developments,"  by 
S.  B.  Clark. 

'Alternating  Current  Systems  of  Underground  Distribu- 
tion," by  S.  .1.  Lisberger  and  C.  .1.  Wilson. 

"Automatic  Private  Branch  Exchange  Development  In 
San  Francisco."  by  Gerald  Deakin. 

"Application  of  Automatic  Selecting  Devices  to  Telephone 
Multiple  Switchboards,"  by  Alfred  H.  Dyson. 

"Plant  Kfficiency."  by  .1.  D.  Ross. 

"Practical  Joint  Pole  Construction."  by  .1.  E.  Macdonald. 

"Design  of  Telephone  Pole  Lines  for  Conditions  West  of 
the  Rocky  Mountains."  by  A.  H.  Griswold. 

'Arc  vs.  Tungsten  Street  Lighting  in  Small  Towns."  by 
C   E.  Stephens. 

"Mechanical  Results  of  the  Use  of  Suspension  Insulators," 
by  V.  H.  Greisser. 

"Long  Distance  Telephone  Transmission  on  the  Pacific 
Coast,"   by   C.   A.  Turner. 

The  following  is  an  abstract  and  stimmary  of  va- 
rious ])apers  jiresented  : 

SELECTION    OF    A    WATER    WHEEL    UNIT. 

f.V    I  I.    1!.    COLDWIOI^I-. 

The  conditions  which  must  be  met  with  in  the 
particular  jjlant  where  the  installation  is  to  be  made 
determine  the  general  mal<e-u])  of  the  unit.  Water 
wheels  mav  ha\c  btit  a  single  runner,  may  have  a  pair 
of  runtiers,  or  for  low  heads,  four  or  even  six  runners 
to  the  tmit.  In  some  places  a  vertical  design  of  unit 
is  re<|uircd.  while  in  others  horizontal  units  best  suit 
the  conditions  in  many  instances,  it  is  merely  a  mat- 
ter of  taste,  but  in  tnost  cases  there  are  features  which 
influence  the  selection  of  horizontal  or  vertical  units. 

When  a  pair  of  wheels  is  used,  it  imtst  be  deter- 
mined whether  an  outward  discharge  or  a  bottom  cen- 
ter discharge  is  the  more  desirable.  Both  schemes 
are  used,  one  in\-olving  a  single  draft  tube,  the  other 
two  draft  tubes. 

When  low  heads  are  met  with,  open  flumes  are 
possible  atid  a  properly  arranged  open  flume  may  take 
the  place  of  the  closed  flume.  In  high  head  work  it  is. 
of  course,  necessary  to  use  a  closed  flume. 

The  housing  enclosing  the  runners  may  have  va- 
rious forms.  For  instance,  it  can  be  a  scroll  case 
design  or  a  cylindrical  design  :  it  can  be  made  out  of 


cast  iron,  cast  steel  or  steel  i)latc  or  may  e\'en  be 
formed  in  concrete.  The  scroll  case  has  high  econonn 
on  account  of  the  water  passages  being  designed  so 
as  to  give  a  i)ro])er  increase  in  velocity  before  the 
\.ater  enters  the  runners. 

There  are  many  other  lyi)es  of  llumes.  such  as 
the  cone  shaped  type.  This  type  has  ordinarily  high 
economy,  liiu  has  the  disadv  ;intage  of  a  bearing  which 
is    not    readily   accessible. 

(.'onsideration  must  be  given  as  lo  whether  ilu: 
inlet  of  the  unit  is  to  be  beneath  the  floor  line  or  above; 
tlie  general  question  of  accessibility  of  the  \arious  . 
parts  of  the  unit,  the  location  of  the  governor,  atid 
many  other  ])oints  nmst  be  gi\eu  attention.  R;icks  of 
ample  area  must  be  ]iro\ide<l  at  lite  intake  in  order 
that  there  may  be  low  velocities  through  same  and  lit- 
tle loss  of  head.  The  pipe  line  must  have  careful  con- 
sideration and  i)ro])er  \elocities  must  be  selected. 

In  ])lants  with  long  pii)e  lities.  the  speed  regitla- 
lion  and  the  consequent  ])ressitre  variation  is  of  great 
importance,  as  the  latter  has  to  do  with  the  strength 
necessary  and.  therefore,  the  design  of  the  ])ii)e  line. 
In  some  cases,  pressure  regulators  are  necessary. 
Again,  surge  tatiks  may  be  used.  The  draft  tttbe  must 
have  proper  attention  and  the  tail-race  be  sttch  as  to 
give  low  velocities.  If  the  tail-race  is  restricted,  the 
tc/tal  head  is  affected. 

In  order  that  the  i)tirchaser  an<l  water  wheel  m.'ut- 
ufaclurer  ma\-  have  at  hand  when  the  wheel  is  being 
designed  data  coxering  all  of  the  |)oints  which  should 
enter  into  the  design,  it  has  been  thought  advisable  to 
gi\e  a  list  of  c|uestions  which  should  be  filled  out  as 
com])letel_\'  as  possible  by  the  ])tirchaser  and  sent  to 
the  mantifacturing  com])any  for  use  when  m.iking  his 
wheel. 

1)11(11     1i»     lit*     <;U<'1|     tit     \\:ilrr     \\  llt'fl      >l:iiiiil']irl  liriT. 

1.  Numt33r  of  imits. 

2.  Horsepower  of   w:iier   wlieel.^. 
?>.      Kw.   of  j;?ener;itor. 

4.  ToUil    liead. 

'>.  Open    Hume   or   closed    lliniie. 

G.  tf   '-lo.^ed    lliinie.    wliai    is    numliei-   of   pipes? 

7.  Wlial   kind   of  pijie?    -wooden   sia\'e,  .steel   or  eonci-ele? 

5.  I'iameter    of    pipes. 

it.      Effective  lieail   (unless  desisTi  of  all   w.aler  passaj^es  to  and 
from  wiieel  is  left  to  v.Mter  wheel  maniifactui-ei-). 

10.  Head    water    elevation. 

11.  Floor    elevation. 

12.  Tail    water    ele\-atit»n. 

1.*!.  Head   variat^le.   if  so.    what    is   normal   operating    licafl".' 

14  If    liead    is   variahU*.    what    is    the    ran^e    of    variation? 

13.  How   imi)ortant   is  power  and  economy  at   lowest    head? 
Ifi.  Speed    of    generator,    if    already    decided. 

17.  If  speed  of  generator  is  not  decided,  name  speeds  whicli 
.seem  to  purchaser  most  dcsirahle  and  asl<  recommenda- 
tions. 

IS.      Flywheel    effect    of    generator. 

19.  What  speed  regulation  is  desired  for  different  loaii  changes? 

20.  Will    units   run    in    parallel    with    other   plants?      If   so.    give 

general    characteristics    of    such    plants. 

21.  It   running   in   parallel    with   other   plants,   can    these   plants 

be   used    to    regulate   the   system? 

22.  What    is    the  character  of   load    factor? 

23.  ^Vhat    is  the   nature   of   water    (silty   or   clear)? 

24.  What  date  sliipment   of  matei'ial   is  desired. 

2.T.  Advise  if  it  is  expected  that  manufacturer  shall  furnish 
governor. 

26.  Giv'e    sketches    of    power    plant    site. 

27.  Give   information   as   to  wftat   is   to   be   e.xpected   in    the  way 

of    guarantees. 

25.  Give   any  otlier   information   which   you   think   would   inllu- 

ence   the  design    of   the   wheel. 
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It  will  not  be  attempted  here  to  outline  the  spe- 
cifications which  should  be  made  out  to  cover  the  pur- 
chase of  the  water  wheel  unit,  but  a  list  of  data  which 
should  \)e  su])plie(l  by  the  water  wheel  compan\  i> 
offered. 

Dllta  to  Be  Supplied  Iti  l*lir<>li:iMer    Uy     W  :iler    W  lieel  >liiiiiil'iirtlirrr. 

1.  A  check  of  the  calculation   on  effective  head. 

-.  Horsepower    guarantee    at    normal    head. 

3.  Guarantee    at    other   heads,    if   head    is    variable. 

4.  Speed    guarantee,   including    runaway   speed. 

a.     Recommendation   for  best   speed   if  same   has   not   been   de- 
termined. 

6.  Speed   regulation   guarantees. 

7.  Efficiency  guarantees  at  full   load,   %    load  and    V4   load. 

8.  Point  of  greatest  efficiency  of  wheel  and  value  of  same  in 

per    cent. 
!i.      Kfficiency    guarantees    for    available    head    conditions. 
10.      If  water  wheel   manufacturer   furnislies  governor,    give    in- 
formation as  to   the   t.vpe.    make,   power  required   to  oper- 
ate   same,    also    what    variation    In    speed    will    not    be   ex- 
ceeded  before   the   governor   will   begin   to   readjust   gales 
to  meet  a  change  of  load,   either  gradual  or  sudden. 
In  what  time  will  governor  completely  open  or  close  gates? 
Within  how  many  seconds  will  the   speed   of   the    unit   be    re- 
stored   to    normal? 
Complete   drawings   showing  machinerj-   proposed. 
Complete   description    of   machinery   proposed. 
Guarantee    of    durability. 
Guarantee   of  shipment. 


II. 
12. 
IS. 
H. 


ALTERNATING   CURRENT   SYSTEMS   OF   UN- 
DERGROUND   DISTRIBUTION. 

I'.V    S.    .1.    M.SIilOKCIOK   .VM>   c.    .1.    WIUSoN. 

hi  most  cities  where  electric  cner<,jy  is  distrib- 
tilcd  underpin  mud,  particularly  in  coiifjested  sections, 
the  Edison  three-wire,  200-\<'h  direct  current  sustcni 
is  use<l. 

Comparison  of  Direct  and  Alternating  Current  Systems 
Omitting  considerations  of  first  cost,  tlie  direct 
current  system  is  preferable  by  reason  of  its  sim- 
plicity and  relial)ility  :  also,  it  is  more  tle.xible  in  i^\n-r- 
ation. 

.\utomatic  re<julalors  perform  the  same  functions 
f<r  the  alternating  current  feeders  that  the  se\cral 
bus  jiressures  do  in  the  direct  current  system.  The 
direct  current  system  feeds  into  a  common  network,  the 
feeders  and  mains  being  tied  together  through  suit- 
able junction  and  fuse  boxes.  Tiie  load  on  a  direct 
current  feeder  rarely  exceeds  300  kw.,  whereas  an 
alternating  current  feeder,  for  economical  distril)ii- 
tion,  carries  ordinarily  a  load  of  1000  kw.  .\n  alternat- 
ing current  feeder  suiJ])lies  a  considerable  number  of 
mains,  to  which  cross  connection  is  macie. 

The  secondary  systems  of  alternating  and  direct 
current  arc  similar  in  design.  Due  to  the  wide  ex- 
tent of  territory  covered  by  the  I'eeder  and  mains,  and 
lo  the  large  load  connected  to  same,  suitable  emergency 
ties,  junction  boxes,  oil  fuses,  etc..  must  be  provided 
to  sectionalize  the  jjortions  of  the  system  tliat  may 
be  affected,  or  uijoii  which  work  must  be  performed, 
'i'he  necessity  for  these  auxiliary  devices  is  apparent 
when  considering  the  high  potential  of  the  alternating 
current  system  as  compared  with  the  low  potential  of 
the  direct  current  system. 

Reasons  for  Adoption  of  Alternating  Current  Systems. 

This  paper  is  not  iiitemled  to  advocate  the  appli- 
cation of  alternating  current  to  an  underground  sys- 
tem as  against  direct  current,  but  to  present  some 
reasons  why  alternating  current  must  sometimes  he 
adopted  instead  of  direct  current. 

On  the  Pacific  Coast  many  cities  arc  svjppFied  en- 


tirely or  in  part  from  hydroelectric  transmission  sys- 
tems. In  the  inception  current  was  distributed  over- 
luad  at  2400  \olts.  two  or  tiiree-phase,  and  trans- 
formed to  120  240  volts,  single  or  polyphase,  for 
light  and  jjower.  .\  single  substation  sui)])lied  a  wide 
area.  Low  rates  induced  the  extensive  apidicatiou 
of  alternating  current  apparatus.  When  ciiv  ordi 
nances  demanded  the  undergrounding  of  wires,  oper- 
ating companies  were  confronted  with  'he  problem 
of  continuing  the  alternating  current  system  or  chang- 
ing all  the  apparatus  for  use  on  direct  current. 

I-'inancial  considerations  did  not  admit  of  a  ciiaiige 
of  system.  The  necessity  of  building  more  substa- 
tions, resulting  in  higher  investment  costs  in  lands, 
huildings,  station  etpiipment.  storage  batteries,  and  the 
expense  of  rejjlacing  consumers"  apjiaratus.  made  the 
engineers  reluctant  to  recommend  the  adoption  of 
direct  current.  It  should  be  borne  in  mind  that  the 
cost  of  installing  storage  l)atteries  was  ])rohibiti\c. 
and  without  battery  standby  the  advantages  of  a 
liirect  current  system  were  to  a  certain  extent  offset. 
Die  practice  <if  com|)eting  ci>inpanies  was  to  install 
an  alternating  current  system  solelv  for  reasons  of 
first  cost,  competition  therefore  demanded  that  alter- 
nating current  be  available. 

Xeglecting  the  rpicstion  of  com])elitioii.  there  \^- 
a  grf)wing  demand  for  alternating  current  service, 
particularly  for  low-xoltage  sign  lighting  and  olhc- 
devices  which  can  be  used  only  on  alternating  current. 

The  authors  in  the  foregoing  have  endeavored  to 
<iitline  why  alternating  current  service  must  be  sup- 
plied in  underground  territories.  This  i)aper  will  cover 
a  description  of  this  system  as  used  in  the  territories 
supplied  by  the  Pacific  (jas  &  Electric  ("om|)any.  The 
discussions  will  not  pertain  to  conduit  or  manhole  con- 
struction, nor  any  details  |)ertaining  to  ly])es  of  cables 
used. 

In  certain  territories  both  direct  and  alurnating 
currcnl  are  su])plied  for  lighting  and  power  i)ur|)oses; 
in  other  territories  where  only  alternating  current  is 
supplied  for  lighting  and  power  pur])oses.  direct  cur- 
rent, for  elevators  and  other  tyjjes  of  a|)paratus  de- 
manding direct  current,  is  supplied  at  .^,^0  volts,  no 
lighting  being  carried  on  this  system. 

The  flescrij)tion  following  will  ppplv  only  to  the 
alternating    current    installation. 

No  fuses  are  used  in  the  priniarv-  system,  excejjt 
on  transformers,  as  practice  has  demoiistrate<l  that 
fusing  of  mains  is  unsatisfactory  and  further  compli- 
cates the  operation  of  the  system.  In  two  cities  where 
we  are  supplying  loads  of  3000  kw.  in  a  small  con- 
gested district  no  trt)uble  has  been  experienced  on  the 
general  system  during  three  years  of  operation,  in 
which  time  faults  have  occurred  on  the  secondary 
system,  and  in  transformers,  which  were  successfully 
cleared  by  the  secoiularv  fuses  and  the  transformer 
oil  fuses. 

Conclusions. 
(  )ur  experience  with  an  alternating  current  sys- 
tem, the  load  on  which  aggregates  12.000  kw..  has 
flemonstrated  that  the  system  can  be  successfully 
operated.  The  design  and  operation  of  an  under- 
ground alternating  svstem.  as  compared  with  a  direct 
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current  system,  should  present  no  serious  difficulties — 
provided,  however,  that  suitable  sectionalizino:  de- 
vices are  obtained  for  use  on  the  high-voltage  parts  of 
the  system. 

Safety  to  the  workmen,  and  continuity  of  serv- 
ice, demand  the  use  of  more  reliable  apparatus  on  an 
alternating  current  system  than  is  required  on  a  direct 
current  system. 

Questions  of  comjjarative  cost  between  the  alter- 
nating and  direct  current  systems  have  been  purposely 
omitted,  as  the  price  of  real  estate,  substations,  and 
equipment  will  greatly  affect  the  investment.  The  ad- 
ditional cost  of  sectionalizing  devices  for  the  alter- 
nating current  underground  sy.stem  is  small  as  coin- 
l)ared  with  the  costs  of  the  direct  current  system. 
1  oad.  service,  and  competitive  conditions  will  be  im- 
portant factors  in  the  choice  of  the  system. 


mitted   at  60,000   volts   through   two   lines  to   Seattle, 
a  distance  of  38.7  miles   (62.2  km.),  and  is  there  dis- 


PLANT  EFFICIENCY. 
An  Analysis  of  the  Losses  of  a  Hydroelectric  System. 

BY   J.    D.    ROSS. 

The  following  paper  is  an  analysis  of  the  losses 
and  efficiencies  of  the  Seattle  Municipal  Light  t't 
Power  plant  for  the  year  1911. 

Great  care  has  been  taken  in  these  measurements 
and  the  results  have  been  checked  in  as  many  ways 
as  possible  and  instruments  have  been  frequently  cali- 
brated. These  figures  are  therefore  believed  to  be  a 
dose  approximation  to  the  true  \-alues. 

General    Description   of    Plant. 

The  Seattle  plant  is  a  hydroelectric  system  deliv- 
ering water  to  two  1.^00  kw.  Pelton  units  and  two  5000 
kw.  turbine  units  under  600  ft.  (183  m.)  head 
through  two  i)ipes  ai^roximately  3j/2  miles  (5.6  km.) 
long,  one  of  which  is  67^  (172  cm.)  and  the  other 
49   (124  cm.)    inside  diameter.     The  current   is  trans- 
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tribuled  at    13.(KX)  and  2400  volts   for  use  by  approxi- 
mately 20,000  customers  and  for  the  city  street  light- 


OUTLINE  OF  LOSSES  AND 

EFFICIENCIES  FOR   1911. 

SEATTLE 

.MUNICIPAL  LIGHT  AND 

POWER  PLANT, 

Per  cent 

all-day 

efficiency 

Total  1911 
input,  kw-hr. 

Average 

1911 

input,  kw. 

Total  1911 
loss,  kw-hr. 

Average 

1911 
loss,  kw. 

Per  cent 
loss 

Per  cent 

of  penstock 

input 

Per  cent 

of  total 

loss 

54  4 
97.7 
55,7 
60  7 
93  5 

916 
96   1 
98,6 
96,6 
79,2 
98.7 

92,5 
99  2 
93  2 
86  3 
95  0 
90,8 
79,1 
87,8 
90  1 
76,2 
08  6 
96,0 
88,8 
92,9 
97,6 
35  7 
38,0 
95  0 
98  8 

52,639,000 

52.639.000 

51.424.100 

50.758.900 

30.814.500 

665.200 

175.000 

28.648.700 

28.648.700 

27.522.700 

27.144.700 

26.235.200 

26.235.200 

317.400 

11.587.000 

11.587.000 

11.493.500 

2.672.800 

2.672.800 

2.539.100 

1.486.000 

1.486.000 

1.305.000 

13.178.400 

13.178.400 

12.999.900 

12.478.300 

11.087.300 

10.304.700 

673.200 

673.200 

256.200 

243.400 

6009 

6009 

5870 

5795 

3518 

76 

20 

3270 

3270 

3141 

3098 

2994 

2994 

37 

1323 

1323 

1312 

305 

305 

290 

170 

170 

149 

1612 

1612 

1592 

1532 

1373 

1284 

77 

77 

29 

28 

23,990.300 

1,214,900 

22.775.400 

19.944.400 

1.990.800 

665.200 

175.000 

2.413.500 

1.126.000 

378.000 

909.500 

5.448.700 

346.400 

317.400 

29.000 

868.600 

93.500 

775.100 

367.200 

133.700 

233.500 

310.000 

181.000 

129.000 

3.123.700 

178.500 

521.600 

1.391,000 

782.600 

250.000 

432.800 

417.000 

12.800 

3,000 

2739 

139 

2600 

2277 

227 

76 

20 

276 

129 

43 

104 

622 

40 

37 

3 

99 

11 

88 

42 

15 

27 

35 

21 

15 

357 

20 

60 

159 

89 

29 

49 

48 

1 

45  6 

2  3 
44  3 
39  3 

6  5 

8  4 

3  9 

1  4 

3  4 
20  8 

13 
12 

7  5 
0.8 
0  8 

13  7 
5  0 

9  2 
20  9 
12  2 

9  9 

23,8 

14 

4  0 
11  2 

7,1 

2  4 
64,2 
62  0 

5,0 
12 

45  6 

2  3 
43  2 
37  9 

3  8 
13 
0,3 

4  6 
2   1 
0  7 
17 

10  3 
0  7 
0  6 
0,1 
16 

0  2 

1  5 
0  7 
0  3 
0  4 
0  6 
0  3 
0  2 

5  9 
0  3 
1,0 
2,6 
15 
0  5 
0  8 
0  8 

75  3 

3  8 

71   5 

62  6 

6  2 

2  1 

0  5 

7  6 

3  5 

1  2 

2  9 
17   1 

11 
10 
0   1 
2  7 
0  3 
2  4 
12 
0  4 
0  7 
1,0 
0  6 
0  4 
9,8 

0  6 

1  6 

4  4 

2  5 
0  8 
14 
13 

Penstocks 

Generators 

Transmission  lines 

S.  Lights  and  control 

15.000-volt  system 

Series  street  lights 

D-C.  circuits 

Customers'  meters 

Slimhary:     Total  power  loss ?i'fn?'n!^  kw-hr. 

Total  power  delivered  to  customers    17.304.900 

Total  power  delivered  to  street  lamps 3.481.600 

Total  delivered  power 20.786.500 

Over-all  efficiency.  39  5  per  cent.  ,  ^   j       ,    ,  .       ,     ,  , 

(1  kw-hr.  at  the  customers'  premises  requires  1.364  gallons  (5.163  liters)  of  water  from  Cedar  Lake  at  average  head  of  590  feet  (179.8m.)l. 


Average  3.636  kw. 
1.975     ■ 
398     ' 
2.373     ' 
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PRACTICAL  JOINT   POLE   CONSTRUCTION. 

BY   J.    K.   MACDOXALD. 

The  object  of  this  paper  is  to  set  forth  the  Los 
Angeles  method  of  joint  pole  construction,  which  five 
years  of  practice  has  proven  to  be  a  workable  scheme. 
Independent  operation,  accompanied  by  verv 
rapid  development  and  expansion,  had  permitted  pole 
conditions  to  become  extremely  objectionable  to  the 
public  as  well  as  to  the  corporations  responsible  for 
them.  This  reached  a  critical  stage  in  1906,  when  a^i- 
t:aion  for  underground  subways  for  all  pul)lic  utilities 
marked  the  beginning  of  the  present  co-operative  pol- 
icy. Distribution  by  the  underground  method,  exccjit 
in  the  business  district,  is  impracticable,  for  the  rea- 
son that  the  ])o]nilated  districts  demanding  service 
are  scattered  over  a  very  wide  range  of  territory,  there 
l>cing  entire  absence  of  congestion  anywhere. 

The  problem  of  joint  pole  construction  was  taken 
up    for   solution    by   the   principal   com])anies   and    the 
result  was  a  general  agreement  covering  the  dilTereni 
l)li,'ises  of  the  work  as  seemed  best  fitted  for  local  con- 
ditions.   These  conditions  were  favorable  for  the  con- 
summation of  the  project.    The  old  construction  stood 
out  boldly  as  an  object  lesson  in  dangerous  and  un- 
sightly   congestion.      The    undeveloped    but    rapidly 
growing  districts  offered  a  field  for  trying  the  propo- 
sition under  favorable  conditions  without  any  compli- 
cations.    There  were  some  problems  in  the  older  dis- 
tricts which  were  not  so  readily  solved,  chief  of  these 
being  difficulty   of    eliminating    the    capital    charge^ 
against  the  existing  overhead  system  of  each  operating 
comjjany.     It  is  evident  that  if  any  poles  are  removed 
before  the  expiration  of  their  natural  life,  ol"  if  wires 
are  transferred  which  are  providing  adequate  service, 
tilen  a  cei-tain  portion  of  the  original  investment  mu>t 
l)e   absorbed    in    some    manner   in     feconstructing    on 
Joint  poles.     Ttiis  factor  was  given  pro])er  considera- 
tion in  the  |)reliminary  in\estigations  made  in  arri\ing 
at    a   satisfactory   working  agreement.      .\   policv    was 
adopted   making  the  participation   in   such   joint   con- 
struction entirely  optional  with  each  company.     Mow- 
ever,  when  any  poles  are  set,  it  is  always  with  a  view 
to   providing  space   for  all   jiarties  operating   in    such 
location.     Even   with   this   liberal   policy,   there   ha\e 
been   but    few   cases   where   all   companies    have    not 
found  it  to  their  advantage  and  profit  to  immediately 
join  in  such  construction.     Notwithstanding  this  con- 
dition, there  has  been   no    unequal    division    of    the 
financial   responsibilities,   neither  has   there  been   any 
reason  to  suspect  that  the  joint  work  has  helped  the 
financing  of  one  project  at  the  expense  of  another. 

The  working  agreement,  which  was  executed  by 
nine  companies  operating  in  common  territory,  as- 
signed the  executive  powers  to  a  committee,  acting 
without  compensation.  This  committee  is  compri-ed 
of  one  representative  from  each  member  company, 
all  representatives  having  similar  authority  regardless 
ot  the  pole  plant  owned  by  the  company  represented. 
A  secretary,  appointed  by  the  committee,  is  actively 
in  charge  of  the  details  of  the  combination  work.  An 
office  is  maintained  independently  of  the  affiliated 
companies,  the  expense  being  prorated  uniformly 
against  these  inember  companies.  The  committee 
meets  monthly  for  the  discussion  of  combination  work, 


and  the  consideration  of  mutual  problems.  The  secre- 
tary is  advised  of  all  contemplated  construction  and 
reconstruction,  and  plans  are  made  accordingly  to 
provide  for  the  service  of  all  companies  operating  in 
the  section,  where  proposed  construction  or  recon- 
struction is  to  be  undertaken. 

The  agreement  makes  certain  fundamental  stipu- 
lations; it  defines  the  general  purpose  and  intention 
of  the  agreement ;  it  places  certain  necessary  restric- 
tions on  joint  work,  defining  the  limits  of  good  prac- 
tice: it  specifies  the  method  of  operating  under  the 
agreement :  the  term  of  agreement  and  responsibility 
of  each  company  is  predetermined  as  far  as  practica- 
ble: it  limits  the  manner  of  occupying  and  space  to  be 
occupied  by  each  party  :  it  fixes  valuations  and  charges, 
and  prescribes  regulations  governing  sjjccial  ex])enses 
and   maintenance. 

In  addition  to  the  fore.going  fundamentals,  certain 
general  regulations,  which  should  not  be  considered 
as  arbitrary  rulings,  have  been  adopted. 

1.  Combined  Use  of  Rxisting  Poles.  In  the  com- 
bination use  of  existing  poles,  the  cond)ining  |)artie.s 
use  the  highest  or  most  satisfactory  poles  in  the  loca- 
tion where  it  is  desired  to  make  combination.  The 
owner  of  same  is  permitted  to  bill  the  combining  par- 
ties for  a  proportional  interest  at  the  rate  which  has 
been  fixed  for  the  valuation  of  such  poles. 

2.  Reconstruction  by  Owning  Parties.  \\  hen  it 
is  desired  to  reconstruct  a  pole  line  in  location  where 
none  of  the  existing  poles  are  sm'tal)le  for  combination 
lise,  one  of  the  i)arties  operating  in  this  locatinn  sets 
new  poles  of  standard  size  and  length  sufficient  for 
the  combination  use  of  all  parlies  operating  in  this 
section  and  for  any  other  party  which  may  desire  to 
obtain  space  on  ])oles.  •  The  constructing  or  owning 
j-.arty  then  .sells  a  proportional  interest  to  each  partv 
making  the  combination  at  the  rate  which  has  been 
fixed  for  the  valuation  of  such  jioles.  Each  ])artv 
transfers  its  wires  and  remo\-es  its  [)oles  at  its  own 
expense. 

3.  Reconstruction  by  .\'cw  Coming  Partv.  When 
the  ])arty  is  occuj)yiug  a  faxorable  location  nn  an\' 
street  or  highway,  and  a  second  |)arty  desires  to  build 
a  pole  line  in  the  same  location,  if  the  construction  of 
the  first  party  is  entirely  satisfactory  and  adequate 
for  present  and  future  needs,  that  party  is  not  obliged 
to  assume  any  expense  in  connection  with  the  joint 
occupation  of  the  new  jjole  line  built  by  the  second 
l)arty.  The  latter  builds  pole  line  suitable  for  com- 
bination use  of  both  parties,  and  grants  and  assigns 
an  interest  in  same  to  the  first  ]iarty  without  charge, 
except  that  the  first  partv  transfers  its  wires,  cross 
arms  and  fixtures  at  its  own  expense  from  old  poles 
to  new  poles.  This  part\'  removes  its  poles  at  its 
own  expense  and  thev  remain  its  individual  property. 
In  special  cases,  however,  the  second  party  may  be  re- 
quired to  pay  the  entire  expense  incident  to  such  trans- 
fer of  wires  and  removal  of  poles,  and  this  is  deter- 
mined by  the  committee,  only  those  participating  in 
the  decision  who  are  directly  interested  in  the  com- 
bination. 

4.  Xew  Pole  Lines  in  Undeveloped  Territory. 
Any  party  desiring  to  construct  a  new  pole  line  in  loca- 
tion  where   heretofore   no   pole    line   has   existed,   no- 
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lifies  the  otiier  members,  through  the  committee,  of  the 
])ropose(l  construction,  and  upon  request  provides 
space  on  such  poles  for  the  use  of  all  parlies  who 
c.\press  their  intention  of  combining  in  their  use. 
The  constructing  party  is  then  permitted  to  bill  each 
of  the  combining  parties  for  a  proportional  interest  at 
the  rate  which  has  been  fixed  for  the  valuation  of 
such  poles. 

5.  Renewing  I'oles  Xaturall\-  Decayed.  All  poles 
\'hich  ha\e  been  in  use  as  long  as  the  committee  de- 
termines that  they  arc  safe  or  satisfactory,  or  as  long- 
as  the  parties  owning  shares  in  same  desire  to  use 
them,  are  rei)laced  by  new  jjoles.  The  work  of  con- 
structing such  new  pole  line  is  undertaken  by  one  of 
the  parties,  as  determined  by  the  committee,  and  this 
l>arty  is  permitted  to  bill  the  other  parties  in  the  same 
manner  as  specified  heretofore. 

6.  Disposition  of  Joint  Property  Removed  from 
Service,  joint  jioles  renio\ed  from  service  may  be 
remo\-ed  at  joint  e.\])ense  to  a  place  designated  by  the 
committee,  where  thev  may  be  sold  at  auction,  due 
notice  having  been  given  to  each  jiarty  prior  to  date  of 
s.de.  The  proceeds  of  the  sale  arc  divided  between 
the  owners  in  ])roportion  to  the  number  of  shares  <jwned 
by  each.  Abire  frecpieutly  it  is  desirable  that  such 
]»)lcs  should  be  sold  ov  disposed  of  before  being  rc- 
mi>\ed.  the  purchaser  rcmi>\ing  same  at  his  own  ex- 
jiense.  This  nuiy  be  done  by  nuitnal  agreement  or  bv 
an  exact  division  of  the  property  in  jiroportiou  to  the 
shares  owned  by  each  i)arty. 

7.  Ise  of  ( )ld  I'oles.  In  the  combination  use  of 
])oles,  those  which  have  previously  been  in  service 
elsewhere  may  be  u.scd.  and  i)rovided  that  such  ])oles 
arc  in  other  respects  equal  to  new  poles,  are  \alued 
ai  the  same  rate  as  for  new  poles  of  the  same  height 
cxce])t  for  that  jKirtion  which  has  been  in  the  ground, 
which  is  considered  as  of  no  \alue. 

8.  Records.  .\  record  map  is  prepared  for  all 
cnnil)iii,'ilious.  Poles  are  numbere<l  to  corres]:)ond 
with  h()u>e  nundiers  of  adjacent  pro])erty.  These  nuips 
arc  suijplcments  to  the  general  agreement  and  furnish 
a  comjilete  record.  s]H'cif>ing  the  number  and  size  of 
])oles,  date  when  set,  \aluatiou,  and  such  other  data 
as  may  be  desirable  in  each  case.  These  supplements 
nnist  be  ai)pro\  ed  1)\-  ;dl  ])arties  interested  before  an\- 
authorization  for  billing  is  permitted.  .\  conqdete  file 
oi  all  coud_)ination  work  is  maintained  for  each  com- 
jiaiiy   by   the  conunittee. 

''.  .'>|)ecitications.  A  speciticatiou  is  understood 
t<i  inq)ly  oidy  first  class  construction,  and  as  a  rule, 
deals  with  maximum  and  mininuun  (|uautities.  .\s- 
suming.  therefore,  that  each  ])arty  is  maintaining  its 
lines  in  the  highest  state  of  efficiency  a  joint  speci- 
fication is  simply  a  summation  of  all  specifications 
li.gether  with  such  mr)difications  as  are  necessar\-  to 
nuitually  protect  the  ]iro])crty  of  combining  parties. 
This  subject  is  so  extensive  that  it  cannot  well  be 
covered  in  a  paper  of  this  scope.  The  author  would 
refer  those  seeking  enlightenment  along  this  line  to 
the  specifications  adcipted  by  the  Xew^  York  Telephone 
Company  and  the  Public  Service  Cor])oration.  This 
offers  an  excellent  standard  of  construction,  which  is 
worthy  of  adoption.  1  .ocal  conditions  will  not  demand 
any  radical  changes  therefrom. 


Progress  in  Los  Angeles  and  Vicinity. 
During  five  years  of  operation  combinations  have 
been  recorded  on  21,270  poles.  P.y  count  of  poles  oc- 
cupied by  two  or  more  parties  it  has  been  determined 
that  the  number  which  have  been  eliminated  exceeds 
3L;,000.  The  length  of  the  average  pole  in  combination 
use  has  been  found  to  be  43.04  ft.  03.12  m.) 

IRRIGATION  IN  THE  SPOKANE  VALLEY. 

nv    I,.   .1.   ro[:r;iOTT, 

The  first  time  1  made  the  trip  through  the  Sjk)- 
kane  \"alley  was  on  a  hot  July  afternoon  nearly  twelve 
years  ago.  .Most  of  it  was  dry  ])asture  land,  but  here 
and  there  were  fields  of  grain,  many  of  them  alreadv 
cut,  bound  and  shocked.  This  seemed  unusual  to  me 
for  that  time  of  the  year,  for  in  my  own  neighbor- 
hood, some  80  miles  (128  km.)  south  of  this,  the  grain 
would  not  be  ready  to  cut  for  some  foiu-  weeks  vel. 
I  nder  these  conditions  it  looked  (piite  dr\-,  ])arched 
and  dusty.  Houses  were  few  and  far  between,  and 
the  bright  sun  shining  on  the  whiteness  of  drv  grass 
and  stubble  made  the  tree-covered  hills  at  each  side  of 
thie  \allcy  look  far  more  in\'iting. 

.\  July  lr;ivelcr  of  1912  will  see  a  far  ditTcrciU  view- 
spread  before  him.  lie  will  ])ass  orchard  after  orchard 
of  ])each,  ajjple  and  ])ear  trees,  tracts  of  small  fruits, 
vegetables  and  melons,  and  will  see  evidence  of  a  ])len- 
tiful  supi)ly  of  water  on  every  hand.  .Veat,  well  built 
houses  are  dotted  about  over  the  landsca])e  and  the 
apjiearancc  of  comfort,  socialiility,  aiul  thrift  is  gen- 
eral. 1  his  change  has  been  wrought  by  irrigation, 
either  by  means  of  gravity  systems  or  by  elcctricallv 
driven  |)unq)s.  This  ]iunq)ing  load  is  becoming  of  in- 
creasni.y  importance  to  the  electric  power  companies. 

The  rate  at  present  paid  is  $4.00  per  -Itv-a.  per 
month,  subdivided  into  two  fifteen-day  ])erio(ls.  based 
on  the  ten-minute  ])eak  load.  The  irrigation  load  ex- 
tends from  .May  1  to  .September  1  :  the  remaining  eight 
months  the  load  consists  of  the  li.ghting  and  the  power 
for  domestic  water  supph-. 

The  cost  of  the  plant  in  these  cases  is  absorbed 
by  the  added  \-alue  of  the  laiul.  The  land  is  sold  in 
tracts,  the  unit  being  ten  acres  (4.05  hectares).  With 
each  acre  of  laiul,  one  share  of  stock  in  the  w;iler 
con-q)any  is  conveyed,  so  eventually,  when  the  land  is 
all  sold,  the  owners  of  the  laiul  operate  the  water  com- 
pany as  a  nuitu;d  concern.  The  watci-  contracted 
f(ir  is  14.4  inches  (30..^  cm.  I  in  depth  in  121)  daxs.  c<im- 
mencing  .May  1.  'I'lic  water  is  to  be  delivercil  at  the 
high  ]:)oiut  <}f  each  lO-acre  (4.0.^-hectare )  tract.  The 
cost  of  operation  and  maintenance  for  the  season-  of 
1911  w-a<  aliout  $(i.?0  i)er  acre  (OAO?  hectare.)  This 
does  not  include  interest  and  depreciation.  Exact  data 
on  the  cost  of  these  systems  are  not  available.  .-\n 
average  from  the  summary  of  an  irrigation  census, 
taken  in  P'lO,  places  the  axerage  cost  throughout  the 
valley  at  $.^1.00  per  acre.  I  believe  that  for  these 
>vstems  the  co^t  would  be  higher  than  this,  probably 
in  the  nci.yhborhood  of  $80.00  per  acre.  This  would 
include  the  cost  of  the  domestic  supply  system,  as 
would  also  the  nuiintenance  charge  of  .$6..^0  cover 
the  cost  of  the  domestic  service.  To  allow  for  interest 
and  depreciation,   front  $4.00  to  .$6.00  per  year  should 
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be  atlded,  which  vvoiikl  t)riii_<f  the  power  cost  ii|)  in 
fioni  $10.50  to  $12.50  ]ier  acre  per  year. 

To  give  .some  actual  fijjures.  on  a  smaller  projcLt 
ill  the  \icinit}-  with  which  I  wa.s  per.stmally  coniiectiil. 
the  total  amount  of  land  was  330  acres  (133  hectarcM. 
of  which  20  acres  (8.1  hectares)  was  granite  scenery. 
u])on  which  a  iiumhcr  of  tenacious  pine  trees  chmj;. 
'J"he  well  was  located  on  low  ground,  where  the  total 
depth  was  only  46  feet  (14  m.  I.  the  last  11  feet  (3.3  ni.> 
oi  which  was  helow  the  low  water  lc\el.  and  lined 
with  a  i)crforated  steel  casin<j,  five  feet  (1.52  m.i  in 
('.iameter.  .\  wood  tank  located  on  the  rocks  acted  as 
a  stand])i])e  and  reservoir  for  the  domestic  supply, 
the  head  i)nm])ed  against  being  about  190  feet  (58  ni. ) 
ii'duding  friction.  .\  Hat  at  an  elevation  of  35  to 
6(  feet  (  10.6  to  18.3  meters)  above  the  water  table, 
and  a  bench  at  an  elevation  of  100  to  110  feet  lM)A 
tr  353  meters),  were  on  one  side  of  the  well,  while 
hillsides  and  benches  up  to  150  feet  (45.7  m.)  were 
located  on  the  other  side.  Tn  this  project,  one  pi)>e 
system  only  was  used  for  both  irrigation  and  domestic 
water.  The  large  pump  is  a  7-inch  (18  cm.)  twn- 
siage  turbine  type  centrifugal  ijump  rated  to  deliver 
1200  gal.  (4540  liters)  per  inin..  or  2.66  second-feet 
(0.81  second-meters).  It  is  direct  connected  In  a 
100  h.p.  induction  motor.  three-|)hase.  fiO  cycles,  440 
volts.  .\  small  trijilex  pump  of  60  gal.  (227  liters) 
per  mill,  capacity,  geared  to  a  5  h.p.  motor  furnishes 
the  domestic  supply  for  the  eight  months  of  the 
year  in  which  irrigation  is  not  j^racticed.  .\  tunnelled 
recess  was  necessary  cm  one  side  of  the  well  to  hold 
tlie  e(|uipment.  This  and  the  well  were  lined  with 
concrete.  A\'oo(l  sta\e  ]>ipc.  from  4  to  10  inches  (  10 
to  25  cm.)  in  diameter,  was  used  throughout  the  ~>s- 
tem. 

The  cost  in  this  case,  counting  the  amount  aire  id\- 
expended,  and  the  estimate  to  finish,  will  amouiii  to 
approximately,  $16,000.  or.  distributed  among  the  .>10 
acres  (125  hectares),  the  jilant  cost  is  about  $51.60  |ier 
acre. 

Tlie  ca])acit\-  in  this  case  is  less  than  in  the  case 
of  the  ()i)]iortunity  and  \'era  plants  before  mentioned, 
being  only  one  second-foot  (0.3048  second-meten  to 
116  acres  (46.9  hectares),  while  the  avera.ge  for  the 
other  systems  is  one  second-foot  to  52  acres  (21  hec- 
tares) and  to  32.7  acres  f  13.23  hectares)  for  Opportun- 


ity and  N'era  respectively.  In  the  small  system,  there 
has  been  no  difficulty,  as  yet.  on  account  of  insuffi- 
cient cajiacity.  although  the  conclition  may  arise  when 
every  acre  is  impro\'ed.  that  is:  may  be  found  ex- 
])edieiU  to  add  more  capacity,  but  1  think  not.  It  was 
laid  out  for  16  hours  oi  service  per  day. 

On  account  of  the  high  head  pumped  against,  the 
IKjwer  bills  are  high,  though  the  interest  and  depre- 
ciation item  is  lower  than  on  the  other  two  systems. 
In  this  case  the  company  makes  a  definite  yearly 
charge  of  $12.00  per  acre,  though  the  estimate  of  cost 
had  been  $13.00. 

The  relati\elv  high  charges  to  the  water  user  are 
not  so  serious  in  this  locality  as  they  might  be  in  .i 
district  farther  removed  from  large  centers  of  popula- 
tion. It  is  |K)ssiblc  for  a  workingman  to  live  ont  on  <a 
small  tract  and  work  in  S])okane.  taking  ach.intage 
of  the  inlerurban  car  service  and  commutation  rates, 
lie  can  ha\e  all  the  conveniences  which  ,go  with  water 
under  jiressure,  he  can  ha\-e  a  reasonable  amount  of 
electric  light  free  of  extra  charge,  and  can  develop  his 
land  in  his  s])are  time.  It  is  not  a  hardship  oti  him 
then  to  pay  a  yearly  charge  of  $6.50  for  his  one  acre, 
f(jr  his  water  rent  alone  in  the  city  would  cost  him 
from  $9.60  minimum  to  $15.00  i)er  year  for  the  same 
conveniences.  I  lis  electric  li.ght  would  add  another 
minimum  of  ,S12.00  per  year  if  he  used  it.  llis  carfare 
on  the  intenirban  line  would  not  lie  iiiucli  greater  than 
his  carfare  from  any  home  he  might  have  in  the  city, 
ar:d  the  time  taken  by  the  trip  would  be  the  same. 

I'or  a  man  holding  and  developing  a  large  number 
01  acres  the  high  charge  would  be  more  serious,  but 
such  matters  adjust  themselves  from  financial  con- 
sideratif)ns.  the  most  ])rofitable  crops  for  the  large 
tracts  being  the  ])crishable  fruits,  vegetables,  etc.. 
where  the  nearness  to  market  is  an  important  item 
and  justifies  the  hi.gh  cost  of  land  and  water.  It  would 
be  a  financial  mistake  to  put  the  land  in  hardy  apples. 
for  instance,  nierel}-  because  of  its  nearness  to  the  city. 

As  will  be  noted  from  the  ma]),  the  \allev  is  only 
about  35  miles  (56  km.)  long  and  an  a\'era.ge  of  seven 
miles  ("11.2  km.)  in  width,  so  it  is  evident  that  in  time 
the  growth  of  the  citv  of  .Spokane  will  encroach  upon 
a  large  portion  of  it.  .\t  present,  however,  a  variet\- 
of  irrigation  methods  are  practiced,  and  amounts  of 
water  furnished  or  prices  charged  are  not  uniform. 


362 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.   IG 


Journal  OF  Electricity 


POWER  AND  GAS 


PUBLISHED  WEEKLY  BY  THE 

Technical  Publishing  Company 

Ritlto  Building,  San  Francisco 

E.  B.  Strong.  President  and  General  Managrer 
A.  H.  Halloran,  v.  p.  and  ManauinK  Editor 
Robert  Sibley.  Treasurer  and  Editor  in  Chief 
C.  L.  Cory.  Secretary  and  Special  Contributor 
A.  M.  Hunt.  Director  and  Special  Contributor 


On  Library  Cars  of  all   Southern  Paclflc  Trains. 

TERMS  OF  SUBSCRIPTION 

United  States.  Cuba  and  Mexico per  year.  $2.50 

Dominion  of  Canada 3.50 

Other  Foreign  Countries  within  the  Postal  Union "       5.00 

Single  Copies,  Current  Month each        .25 

NOTICE  TO   ADVERTISERS 

Changes  of  advertis  nt  copy  should  reach  this  office  ten  davt  in  advance  oj 
ijU(  oJ  iniue.  New  ad\ertisements  will  be  accepted  up  to  noon  of  Monday  dated 
Saturday  of  the  same  week.  Where  proof  is  to  be  returned  for  approval.  Eastern 
•dTertisers  should  mail  copy  at  least  thirty  days  in  advance  of  date  of  issue. 

Entered   as    second  class    matter  at  the  San   Francisco   Post  Office    as   "The 

Electrical  Journal."  July  1S95. 
Entry  changed  to  "The  Journal  of  Electricity."  September.  1895. 
Entry  changed  to  "The  Journal  of  Electricity.  Power  and  Gas."   August  15.  1899. 
Entry  changed  May  I.  1906.  to  "The  Journal  of  Electricity.  Power  and  Gas." 

WaeHy.    

FOUNDED    IBBT   AS   THE 
PACIFIC   LUMBERMAN.   CONTRACTOR   AND   ELECTRICIAN 

CONTENTS 

EKclrical  Kqiiipnuiil  of  ;i  Xcvada  Smelter 349 

/)' V  R.  .V.  Davidson. 

riic  Law  of  Uiuiergrouiitl  Waters 352 

By  A.  E.  Chandler. 

Co.sts  of  Engineering  Instruction  in  the  Xortlnvest 355 

Pacific  Coast  .\.  I.  E.  E.  Meeting 356 

Selection  of  a   W'aterwheel   Unit 356 

By  O.  B.  Coldi.rll. 

A.  C.  Systems  of  Undei-gronnd   Distribution 357 

By  S.  J.  Lisbcrgcr  and  C.  J.   IFilsun. 

riant    iLfTiciency 358 

By  J.  D.  Ross. 

Practical  Joint   Pole  Construction 359 

By  J.  E.  MacDonald. 

Irrigation  in  the  Spokane  Valley 36(t 

By  L.  J.  Corbctt. 

Editorial   362 

Underground    "Waters. 

International    Engineering    (*(>ng;re^'s    for    1  ;U  5, 

Load    Factors. 

Personals 36 1 

Pacific  Coast  X.  F.  L.  .A.  Train  De  Luxe 364 

Seattle  Jovians 365 

Meetings  of  Pacific  Coast  .A.  I.  E.  E.  Sections 365 

Trade  Xotes 363 

Industrial    366 

Xe vvs  Xotes 367 


In  the  Struggle  for  water  developments  in  recent 
year.s  there  have  arisen  new  and  unlooked-for  in- 
tricacies in  formulating  their  legal 
Underground  status.      No   more   entangling  and 

Waters  perplexing   pt^oblem   has,   however, 

arisen  than  that  concerning  the 
rights  of  owners  to  underground  waters. 

( )n  another  page  of  this  Journal  is  fountl  a  mas- 
terly treatment  of  this  subject  by  A.  E.  Chandler.  The 
entire  matter  is  so  recent  and  so  important  that  it 
behooves  all  those  interested  in  the  electrical  consuni])- 
tion  of  power  to  post  themselves  thoroughly  in  the 
matter.  The  electrical  power  ])lant  owner  is  interested 
from  two  standpoints.  First,  he  may  himself  be  inter- 
ested in  the  underground  waters  with  the  idea  of  utiliz- 
ing such  waters  for  the  development  of  power  as  is 
done  in  the  case  of  the  Stone  Castle  plant  of  the  Pacific 
Light  &  Power  Corporation  near  Ontario  in  Southern 
California.  In  this  case  the  underground  waters  of 
San  Antonio  Canyon  are  tapped  by  means  of  an  exten- 
sive tunnel  and  the  waters  utilized  for  power  develop- 
ment before  they  are  ajiplied  to  irrigation. 

The  other  cause  of  intense  interest  to  the  power 
plant  owner  is  that  of  the  pumping  of  underground 
waters  for  the  irrigation  of  small  farm  tracts.  Liter- 
ally, millions  of  electrical  horsepower  will  some  day 
l>e  used  in  the  West  in  pumping  such  waters  upon 
small  tracts  of  land  in  our  arid  Western  emiiire.  The 
power  ])lanl  owner  should  be  ready  to  instruct  the 
fanner  as  to  proper  legal  procedure  to  ])rotect  the 
farmer  in  his  undergrotind  water  development,  for  upon 
such  safe  and  secure  ])rolection  largely  dei)ends  the 
constiniption  of  these  enormous  powers. 

The  present  status  of  water  right  decisions  in 
C"alifornia  makes  it  imperative  for  security  to  purchase 
all  riparian  water  rights  along  a  stream  andSjelow  a 
storage  project  to  insure  one  against  possible  ftitiire 
damage  suits.  Such  a  situation  is  not  only  alarming, 
but  if  the  courts  cannot  soon  come  to  the  relief  by  more 
liberal  interpretations  a  serious  drawback  in  develo])- 
ment  may  result. 

The  decisions  relating  to  the  legal  status  of  under- 
ground waters  seem  so  just,  so  liberal,  an  impetus  is 
now  given  for  develo])ment  of  underground  waters  on 
.'t  large  and  extended  scale.  It  is  to  be  hoped  that  such 
liberality  and  justness  in  decision  may  soon  find  its 
place  in  the  courts  relative  to  water  rights. 


The  International 
Engineering  Con- 
gress for  1915 


For  two  solid  hours  President  Dunn  of  the  Ameri- 
;an  Institute  of  Electrical  Engineers  held  the  San 
Francisco  Section  spellbound  with 
his  recent  interesting  description  of 
the  good  things  in  store  and  the 
preparations  being  made  for  the 
international  electrical  congress  to  be  held  in  San 
I'rancisco  in  1915.  The  personnel  of  committees  ap- 
pointed speaks  success  in  itself. 

Some  weeks  back  there  appeared  in  the  columns 
of  the  Journal  a  copy  of  the  memorial  sent  by  the 
temporary  committee  in  charge  of  the  proposed  inter- 
national engineering  congress  for  1915  to  the  great 
national  engineering  societies.  The  American  Insti- 
tute of  Electrical  Engineers  took  immediate  and  posi- 
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tive  action  and  has  assured  the  other  societies  inform- 
ally that  it  stood  ready  to  join  with  them  for  the  gath- 
ering of  the  greatest  congress  ev'er  attempted.  Havini;^ 
assumed  upon  its  own  shoulders  the  complete  respmi- 
sibility  for  the  successful  outcome  of  the  international 
electrical  congress,  the  institute  has  decided — and 
wisely,  too — that  it  should  not  take  the  leadership  in 
the  arranging  of  the  general  engineering  congress. 

Local  members  of  the  American  Society  of  Ci\il 
Engineers  are  feeling  justly  hurt  over  the  apathy  of 
the  executive  officers  of  their  society  at  New  York  in 
refraining  thus  far  from  taking  affirmative  action  in 
this  important  matter.  The  Panama- Pacific  Exposition 
is  to  be  held  primarily  to  celebrate  the  completion  of 
the  greatest  ci\il  engineering  project  of  history,  and 
local  members  of  the  A.  S.  C.  E.  feel  their  society 
should  take  the  lead,  by  all  odds,  in  this  important  mat 
ter  after  hearing  of  the  enthusiasm  displayed  by  tlu- 
A.  L  E.  E.  as  depicted  in  the  address  of  President 
Dunn,  then  comparing  this  live  action  with  the  inert 
attention  of  the  A.  S.  C.  E.,  even  though  their  secre- 
tary did  \isil  these  parts  recently,  several  prominent 
members  of  the  .A.  S.  C.  E.  were  indignant,  to  say  tin- 
least,  over  the  slight  c\idcnll\-  intended  from  the  New 
York  office. 

The  Pacific  Coast  today  presents  the  most  pronii-- 
ing  field  for  future  growth  in  our  great  national  engi- 
neering societies.  It  would  seem  a  pitv  to  have  some 
of  these  Western  men  withdraw  to  form  their  own 
organizations  where  reasonable  attention  and  courtesy 
could  be  expected  for  the  needs  of  a  growing  country, 
but  our  great  \\'est  is  too  big  and  too  ])romising  to 
allow  inattention  to  retard  its  natural  trrowlh. 


The    paper    submitted    bv    J.    I).    Ross   on    "I'laiit 

Efficiency"   at    this    week's    [Portland    meeting   of   the 

A.  I.  E.  E.  contains  many  item^  of 

,        1   I-      .  interest.      It    is    the    studv    of    the 

Load  r  actor  .... 

enicicnc\-  ot   the  ])lant   as  a   whi'le 

which  ooes  toward  determining  the 
di\identls  for  the  stockholders.  Efficiencies  can  only 
be  bettered  l)y  segregating  the  many  details  which 
make  up  tlu  complete  installation.  Finally,  this  in- 
formation together  with  the  load  factor  of  the  system 
has  much  to  do  in  determining  an  equitable  basis  of 
rates. 

In  order  that  this  load  factor  may  be  determined, 
however,  it  is  first  necessary  to  have  a  clear  and  c>  in- 
cise definition  of  what  we  mean  bv  such  a  term.  An 
imjiortant  paper  on  "Municipal  Electric  Lighting  S\  s- 
tems"  by  Professor  C.  L.  Cory  appeared  in  the  columns 
of  this  publication  in  the  issue  of  December  2,  1"11. 
It  was  demonstrated  conclusively  that  the  load  fact'ir 
does  play  a  most  important  role  in  the  basis  of  rate 
fixing,  f'or  instance,  it  was  shown  in  a  particular  case 
that  the  same  return  is  realized  from  a  given  invested 
capital  when  power  is  sold  at  2.57c,  3.4c  or  6.32c  per 
kw.  hour,  depending  upon  whether  the  load  factor  is 
100,  70  or  35  per  cent.     .\  number  of  boards  of  super- 


visors as  well  as  rate-making  boards  on  the  Coast  have 
recently  discussed  this  paper  and  it  has  been  necessary 
to  point  out  just  what  is  meant  by  load  factor.  The 
term  is  a  confusing  one  and  should  have  but  a  single 
meaning. 

In  some  (juarters  the  load  factor  is  taken  to  mean 
the  total  kilowatt  hour  output  of  a  plant  o\er  a  period 
of  a  year,  divided  by  the  continuous  capacity  of  the 
plant  over  the  same  period.  V>y  continuous  capacity 
is  understood  to  be  the  actual  power  that  can  be  .gen- 
erated in  a  hydroelectric  or  other  generating  station 
for  the  entire  year.  This,  of  course,  would  depend  on 
the  water  situation  during  \arious  months  of  the  year. 
So  far  as  rate  making  is  concerned,  this  definition  has 
no  ap))lication. 

.Still  another  definition  of  load  factor  is  given  as 
that  of  the  ratio  of  the  total  kilowatt  hours  output 
divided  by  the  complete  installed  capacity  expressed 
in  similar  units.  This  definition  is  not  a  fair  one  to 
use  for  rate  making  for  two  reasons.  In  the  first  jjlace. 
the  uniform  rating  of  the  output  of  electrical  machinery 
is  still  such  a  cloudy  affair  that  it  should  not  be  drawn 
into  the  controversy.  In  the  second  place,  when  it  is 
used  as  the  basis  of  rate  fi.xing.  it  is  ])ositively  unjust 
to  the  consimier.  More  than  one  instance  has  been 
known  in  which  a  central  statinn  has  thus  fixed  the 
lr)ad  factor  and  ad\ised  the  consumer  to  install  a  cer- 
tain size  of  a])iiaratus,  which  nian\'  times  proves  larger 
than  necessary  and  conse(|uently  makes  the  load  factor 
appear  unreasonabl}-  low.  thei-eby  an  unreasonably 
high  rate  is  charged  the  consumer. 

To  get  right  down  to  the  fair  basis,  the  load  factor 
for  each  month  should  be  defiiu'd  as  the  ratio  of  the 
total  output  in  kilowatt  hours  for  the  particular  month, 
divided  b}-  the  maximum  load  occurring  during  the 
month.  In  order  that  this  definition  shoidd  be  per- 
fectly clear,  it  is  necessary  to  still  further  define  the 
meaning  of  maximum  load.  In  the  I'amous  Coeur 
d'.Mene  mining  district  where  power  is  sold  to  such 
world-famous  producing  mines  as  the  Hunker  Hill  and 
Sullivan,  the  maximum  load  is  defined  as  that  load 
which  has  the  highest  jieak  at  any  time  during  the 
month  of  at  least  five  minutes  in  duration,  thus  elimi- 
nating instantaneous  short-circuits.  The  Washington 
Water  Power  Company,  which  supplies  the  power  to 
this  mine,  has  inaugurated  a  system  of  fines  and  penal- 
'ies  depending  upon  peak  load  conditions.  The  fairest 
method,  however,  for  the  establishment  of  rates  seems 
to  l)e  to  take  the  average  of  ten  of  the  highest  peaks 
occurring  on  the  consumer's  load  chart  during  the 
month. 

The  question  of  rate  fixing  is  becoming  of  vital 
interest  both  to  the  public  and  the  central  station  man- 
ager. L'pon  a  fair  and  equitable  basis  will  largely  de- 
pend the  attitude  of  the  puldic  toward  the  central 
station.  Such  being  the  case,  it  behooves  both  the 
public  service  commission  and  the  central  station 
owner  to  ajijjroach  the  subject  with  the  utmost  fairness 
and  openness. 
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PERSONALS. 

Rudolph  W.  Van  Norden,  consulting  engineer,  is  at  Port- 
land anil   Seal  tie. 

H.  B.  Squires,  of  Otis  &  Squires,  is  visiting  the  Eastern 
factories  which  his  company  represents  on  the  Pacific  Coast. 

Robert  Kuhn,  secretary  of  the  American  Electric  Heater 
Company  of  Detroit,  was  a  recent  San  Francisco  visitor. 

R.  D.  Holabird,  of  the  HolabirdReynolds  Company,  has 
relumed  to  San  I-'rancisco  after  spending  the  weelicnd  at 
Hel  Montt. 

R.  I.  B.  Cleavenger,  of  the  Phoenix  Glass  Company,  of 
Pittsburg,  has  gone  to  the  Pacific  Northwest  after  visiting 
San   Francisco. 

George  H.  Tontrup,  .general  manager  of  the  American  Car 
Company  of  St.  Louis,  is  in  Southern  California  on  a  tour  of 
the  Pacific  Coast. 

Albert  Sechrist,  head  of  the  Albert  Sechrist  Manufactur- 
in.!.'  Company,  of  Denver,  has  been  visiting  the  San  Francisco 
jobbers  in  electrical  fixtures. 

J.  D.  Ross,  superintendent  of  the  municipal  lighting  <ie- 
l)uilment  at  Seattle,  recently  s|)oUe  on  "Power  Sites"  at  the 
Seattle  Municipal  League  luncheon. 

H.  C.  Goldrick,  Pacific  Coast  manager  for  the  Kellogg 
Switchboard  .Vi  Su|)ply  Company,  of  Chicago,  spent  the  past 
ueelv  at  Portland  on  a  business  trip. 

E.  L.  Brayton,  president  of  the  Pelton  Water  Wheel  Com 
paiiy.  left  San  P'rancisco  for  New  York  during  the  past  week. 
lie  will  vi^it  the  company's  Kastern  factory. 

J.  B.  Lukes,  who  is  in  charge  of  the  Stone  H  Webster 
Company's  electric  power  interests,  in  Nevada,  is  at  San  Fran- 
cisco from   Reno,  accompanied  by  Mrs.   Lukes. 

A.  J.  Myers,  distiict  manager  for  the  Wagner  Electric 
.viaiiufacturing  Comi)any  of  St.  Louis,  has  just  returned  to  his 
headquarters  at    San    Francisco   from   IjOs   Angeles. 

Geo.  A.  Dow  has  leturned  to  San  Francisco  from  England, 
where  he  obtained  manufacturing  rights  of  the  Willans-Diesel 
engine  tor  a  phtnt  to  be  erected  on  San  Francisco  bay. 

W.  D.  Ward,  representing  the  Pelton  W'ater  Wheel  Coni- 
I'any.  is  on  his  way  to  Tahiti  on  business  connected  with  the 
installation  of  a  hydroelectric  plant  in  the  South  Sea  Islands. 

J.  W.  Grady  of  the  Faries  Manufacturing  Company,  of 
Decatur,  111.,  recently  jiassed  through  San  Francisco,  bound 
north  en  a  Pacific  Coast  tour  in  the  interests  of  his  line  of 
electric  fixtures. 

E.  C.  Meyers  of  Schenectady  has  joined  the  sales  corps 
of  the  General  Electric  Company's  San  Francisco  office,  being 
attached  to  the  railway  supplies  department.  He  is  a  graduate 
of  Syracuse  Cniversity. 

John  Kearns  has  been  transferred  from  the  position  of 
division  coiuuiercial  sii|)erintendent  of  the  Central  Division  of 
the  Pacific  Telephone  &  Telegraph  Company,  to  that  of  gen- 
eral superintendent  of  collections. 

F.  F.  Fester,  formerly  sales  manager  with  H.  F.  Kierulff 
&  Cumijany,  has  opened  business  for  himself  and  will  handle 
an  extensive  line  of  electrical  and  industrial  equipment,  with 
headquarters  at   Los  Angeles,  Cal. 

H.  E.  Sanderson.  Pacific  Coast  manager  for  the  Bryant 
IClectric  Company,  is  visiting  Seattle  and  will  later  am  nd 
the  annual  sales  conference  of  the  Northern  Electric  .Manu- 
facturing Company,  at  Vancouver.  P.  C. 

J.  A.  Batch,  president  of  the  telephone  company  at  Hono- 
lulu, arrived  at  San  Francisco  during  the  past  week,  accom- 
panied by  Mrs.  Balch.  They  are  returning  to  the  Hawaiian 
Islands  after  making  a  tour  of  this  country. 

John  A.  Britton,  vice-president  and  general  manager  of 
the  Pacific  tJas  &  Electric  Company,  is  on  his  way  to  Japan 
i:n  the  steamer  Mongolia.  He  will  return  on  the  Siberia  after 
enjoying  a  few  weeks  of  well-earned  recreation. 


Charles  Mallory  has  resigned  as  an  instructor  in  the  engi- 
neering department  of  the  University  of  Washington  to  join 
the  Stone  &  Webster  engineering  force  which  is  installing  the 
Big  Creek  plant  of  the  Pacific  Light  &  Power  Corporaticn. 
near  Fresno,  California. 

Geo.  A.  Damon  of  the  B.  J.  Arnold  Company,  at  Los 
Angeles,  will  deliver  an  illustrated  address  on  'The  Fund.i- 
mentals  of  a  Comprehensive  Transit  Plan,"  at  the  annual 
public  meeting  of  Tau  Heta  Pi  at  the  University  of  California, 
on  the  evening  of  April  23,  1912. 

J.  W.  Gllkyson,  commercial  superintendent  of  the  Pacific 
Telephone  lit  Telegraph  Company  at  Lrs  Angeles,  has  been 
transferred  to  San  Francisco,  where  he  will  have  the  same 
title  in  the  Central  Division.  Charles  F.  Mason,  the  former 
district  superintendent,  succeeds  him  at  Los  Angeles. 

A.  H.  Babcock,  chief  electrical  engineer  of  the  Southern 
Pacific  Company,  left  for  Portland  last  Sunday  morning  in  his 
private  car,  having  as  his  guests  Gano  Dunn,  president  of 
the  American  Institute  of  Electrical  Engineers,  and  Ralph  W. 
Pope,  the  honorary  secretary.  They  went  north  to  attend 
the  annual  convention  of  the  Institute  at  Portland. 

W.  P  L'Hommedieu  and  R.  F.  Behan  of  the  "Westinghouse 
Electric  &  .Manufacturing  C"omp;uiy's  San  Francisco  office, 
recently  addressed  the  association  of  electrical  engineering 
and  mechanical  engineering  students  at  the  l^niversity  of 
California  at  P.erkelcy.  The  subject  was  the  apprenticeship 
system  at  the  company's  East  Pittsburg  W(U'ks.  Stereopticon 
views  were  shown. 

Elam  Miller,  who  was  widel.v  known  on  the  Pacific  Coast 
;is  cc  mmercial  engineer  with  the  Pacific  Telephone  &  Tele- 
graph Company,  has  succeeded  Dr.  Frank  J.  Jcwelt  as  trans- 
mission and  protection  engineer  of  the  American  Telephone 
a  Telegraph  Company,  with  headcpiarters  in  New  'i'ork.  Dr. 
.ieweif  becomes  the  assistant  chief  engineer  of  the  Western 
I'^leetric   Company. 

H.  P.  Pitts,  of  the  new  business  department  of  the  Pacific 
Gas  (fc  ICIectric  Company,  was  the  guest  at  the  Home  Industry 
League's  luncheon  at  the  Palace  Hotel  last  Thursday,  and  he 
delivered  an  address  illustrated  with  stereopticon  views.  He 
explained  a  number  of  the  new  gas  and  electrical  devices  that 
are  being  introduced  by  his  company  for  use  in  homes  and  in 
industrial  establishments. 

G.  W.  Canney,  manager  of  the  service  department  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  with  head- 
ciuarters  at  East  Pittsburg,  arrived  at  the  San  Francisco  office 
of  the  company  during  the  past  week.  He  is  on  one  of  his 
|)eriodical  tours  of  the  country  and  will  spend  about  two 
weeks  here  foi  the  benefit  of  the  local  branch  of  his  depart- 
tuent,  which  lias  to  do  with  erection  and  repair  work. 

Sidney  Sprout,  engineer  for  the  California-Oregon  Power 
Company,  has  returned  to  San  Francisco  from  Portland,  where 
he  secured  for  his  company  a  three-year  lease  of  the  Klamath 
Lake  Railroad.  This  road,  which  extends  from  Thrall,  on  the 
Southern  Pacific,  to  Pokegawa,  will  be  used  for  hauling  the 
machinery  and  construction  materials  that  are  to  be  used  at 
the  California-Oregon  Power  Company's  new  hydroelectric  de- 
velopment on  the  Klamath  River  about  twelve  miles  from 
Thrall. 


PACIFIC  COAST  N.   E.  L.  A.  TRAIN    DE  LUXE. 

Arrangements  are  lieing  completed  for  a  special  train  de 
luxe  for  the  accommodation  of  all  Pacific  Coast  electrical 
men  desiring  to  attend  the  thirty-fifth  annual  convention 
of  the  National  Electric  Light  Association  at  Seattle, 
.Tune  10-13. 

The  Southern  Pacific  Company  will  offer  rates  for  the 
round  trip  of  apiiroximately  $61,  from  Los  Angeles,  and  $4.') 
from  San  Francisco.  The  train  from  Los  .\ngeles  will  leave 
that  city  on  Friday  evening,  June  7th.  reaching  San  Francisco 
on  Saturday  morning,  June  Sth.  w'hen  the  train  will  start 
for  Seattle,  arriving  there  Sunday  evening,  June  9th. 
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Tlu'  convention  will  open  on  Monday  morning  and  al  ils 
close  the  train  will  return  to  San  Francisco.  Accommodations 
may  be  engaged  for  both  the  going  and  coming  trip.  Reser- 
vations are  now  being  made  at  the  office  of  the  Journal  oi 
Electricity,  Power  and  Gas.  To  every  electrical  man  in  the 
West  who  plans  to  attend  this  convention,  we  will  be  pleased 
to  furnish  full  details  upon  reqnest. 


SEATTLE  JOVIANS. 
On  .\pril  11  .Mayor  Cotteiill  aiUlicssed  the  .Jovian  Klee- 
trical  League,  the  local  branch  of  the  Kejuvenated  Sons  of 
Jove,  at  a  noonday  luncheon  at  the  Hotel  Washington  Annex, 
where  an  attendance  of  125  testified  to  the  remarkable  growth 
that  has  been  made  in  Seattle.  A.  S.  Harlow  was  chairman 
of  the  entertainment  committee  and  A.  K.  Knoff  toaslmaster. 
Mayor  Cotteiill  spoke  of  his  trip  to  the  Hebb  power  site,  de- 
scribing the  property  offered  to  the  city  and  its  possibilities 
for  furnishing  additional  power  to  the  city.  He  said  that  from 
an  engineering  standpoint  and  from  the  standpoint  of  public 
I)olicy  Seattle  should  develop  all  the  water  power  proposi- 
tions in  that  vicinity  in  order  to  bring  down  power  rates. 
He  also  said  that  it  was  possible  to  develop,  with  the  present 
flow  of  water  at  the  White  Kiver  intake  of  the  Hebb  property. 
25,000  continuous  horsepower  with  but  little  construction 
work,  and  that  with  an  impounding  dam  40,000  horsepower 
could  be  obtained.  The  mayor  commended  the  members  of 
the  order  for  their  "get  togetlier"  spirit  to  advance  the  in- 
terests of  electricity. 


TRADE   NOTES. 

The  Habirshaw  Wire  Company  announces  the  removal 
of  its  offices  in  N'ew  York  City  to  the  27th  floor  of  the  .Metro- 
politan  Tower. 

The  rnion  Tool  Company  of  Los  Angeles  has  |)urch«sed 
from  the  Allis-Chalmers  Company,  a  ."lOO  kw.  steam  turbine 
generator   set,   with   switchboard,   etc. 

The  Vix  Engineering  Company,  Mills  Building,  San  Fran- 
cisco, have  been  appointed  the  Pacific  Coast  representatives 
ot  the  Wisconsin  Engine  Company  and  will  handle  their 
crude  oil  gas  producers  and   gas  engines. 

The  Henjamin  Electric  .Manufacturing  Company  has 
added  to  its  sales  force  Mr.  A.  E.  Lubeck  who  will  travel  in 
the  Central  States  with  headquarters  in  Chicago.  They  have 
also  secured  the  services  of  Mr.  Otis  L.  Johnson,  formerly 
with  the  National  Lamp  Association,  who  will  have  charge 
of  the  illuminating  de|)artment. 

The  recent  monthly  dinner  of  the  principal  men  connected 
with  the  General  Electric  Company's  San  Francisco  office, 
was  held  at  the  Techau  Tavern,  with  Tracy  E.  Bibbins.  the 
local  mana.ger,  presiding.  There  was  a  large  attendance, 
including  most  of  the  local  men  and  H.  E.  Plank,  of  the 
Portland  office.  Stanley  A.  Walton,  of  the  Pacific  Gas  & 
Electric  Company,  made  a  very  instructive  address  on  the 
operation  of  and  results  obtained  from  the  demonstiiiiion 
cur  which  his  company  sends  all  over  the  State  to  show  iirac- 
tical  api)lication   of  electrical  devices. 

Among  the  recent  orders  received  by  the  Westinglioiise 
Electric  &  Manufacturing  Company  are  the  following:  from 
the  East  Shore  &  Suburban  Railroad,  Oakland,  Cal..  one 
ICOO  kw.  motor-generator  set,  consisting  of  a  lu,000  volt,  60 
cycle,  synchronous  motor  and  a  600  volt  direct  current  gen- 
erator. From  Stone  &  Webster  for  the  Seattle  Electric  Com- 
pany, Seattle,  Washington,  two  1500  kw.  motor-generator 
sets,  delivering  250  volts,  direct  current  for  operation  ,<n  a 
three-wire  system.  The  motors  are  three-phase.  13.200  volts,  syn- 
chronous type.  Oakland  &  Antioch  Railroad  Co.,  Oakland,  Cal., 
has  ordered  a  750  kw.  motor  generator  set  consisting  of  U.DOO 
volt  synchronous  motor  and  a  generator  delivering  direct  cur- 
rent at  1.300  volts.  This  set  is  of  particular  interest  owing 
to  the  fact  that  it  generates  direct  current  at  this  high  voltage. 


MEETINGS  OF  PACIFIC  COAST  A.  I.  E.  E.  SECTIONS. 
On  Thursday  evening,  April  llth.  the  Los  Angeles  section 
of  the  American  Institute  of  Electrical  Engineers  held  ;i 
largely  attended  and  enthusiastic  meeting,  the  iirincip.il 
speaker  being  Mr.  Gano  Dunn,  president  of  the  Institute.  .\ 
luimber  of  matters  of  importance  wore  discussed,  .Mr.  Duni: 
describing  in  detail  the  plan  for  a  new  distribution  of  the 
luembership  of  the  Institute.  On  Saturday,  members  of  the 
section  were  invited  by  the  Edison  Company  and  the  Pacific 
Light  &  Power  Comjiany  to  accompany  Mr.  Dunn  on  a  visit 
to  their  res|)ect've  steam  generating  plants  at  Long  Beach 
and  Redondo.  The  Pacific  Electric  Railway  placed  at  their 
disposal  an  observation  parlor  car  and  at  9:15  a.  m.  22  or 
the  members  and  guests  pulled  out  for  Redondo.  After  vislt- 
ii;g  the  Redondo  plant,  the  car  was  run  back  to  Watts  and 
then  down  to  San  Pedro,  where  the  new  harbor  was  shown 
to  .Mr.  Dunn.  From  here  the  short  run  to  Long  Beach  wa^^ 
made  and  the  new  Edison  i)lant  was  thoroughly  inspected. 
From  Long  Beach  the  return  to  Los  Angeles  was  made.  A 
buffet  lunch  was  provided  on  the  car  and  everybody  had  a 
good  time.  Those  present  were:  Messrs.  Gano  Dunn,  J. 
A.  Lighthipe,  S.  H.  Anderson,  R.  W.  Sorenson,  A.  Kean,  Geo. 
A.  Damon,  F.  Di.x,  C.  \V.  Koiner,  E.  L.  Veuve,  Edward  Wood- 
bury, Jas.  M.  Gaylord,  E.  R.  Northmore,  E.  R.  Davis,  R.  H. 
Manahan.  Jos.  E.  Barker,  K.  E.  Van  Kuren,  Geo.  L.  Hoxie, 
Rudolph  W.  Van  Xorden,  Henry  S.  Carhart,  Leo  Keller,  S.  J, 
Keese.  J.  E.  MacDonald. 

The  San  Francisco  Section  of  the  A.  I.  E.  E.  had  the 
l)leasantest  gathering  of  the  year  on  Sattirday  evening  at 
Taifs  Cafe  in  honor  of  Gano  Dunn,  president  of  the  Institute. 
Forty  members  were  jiresent  to  do  homage  to  their  chief.  S. 
U  Charters,  chairman  of  the  section,  called  upon  C.  L.  Cory 
for  a  few  remarks.  Mr.  Cory  then  traced  the  history  of 
western  power  development,  ending  by  alluding  to  the  bril- 
liant future  ahead  in  the  opening  of  the  Panama  Canal.  S. 
J.  Lisberger.  John  .Martin  and  II.  A.  Lardner  also  siioke  feel- 
ingly of  western  prospects.  Gano  Dunn  and  Ralph  W.  Pope, 
the  venerable  honorary  secretary  of  the  institute,  closed  the 
interesting  series  of  talks.  .Mr.  Dunn  went  into  great  detail 
in  telling  of  his  experiences  in  finally  securing  the  interna- 
ticnal  electrical  congress  for  1915. 

The  necessity  of  passing  the  amendments  now  beloro 
the  institute  was  urged  by  Mr.  Dunn,  who  presented  convinc- 
ing arguments  for  favorable  action.  With  but  one  exception 
all  the  branches  and  sections  of  the  institute,  which  have 
acted,  have  done  so  affirmatively.  All  western  members 
should  aid  in  this  good  cause  by  returning  an  early  affirmative 
ballot. 

The  date  of  the  A|iril  meeting  of  the  Seattle  Section  has 
been  changed  to  Tuesday  evening,  April  23d,  at  S  o'clock, 
in  the  assembly  room  of  the  Chamber  of  Commerce,  Central 
Building.  Mr.  Ralph  W.  Pope,  honorary  secretary  of  the  insti- 
tute, will  be  in  the  city  that  date  and  talk  on  the  institute 
work.  Mr.  E.  M.  Hewlett's  pai)er,  "Characteristics  of  Pro- 
tective Relays."  which  was  published  in  the  March  Proceed- 
ings, will  be  taken  as  the  subject  of  the  meeting.  Mr.  J.  Haris- 
berger,  of  the  Pugel  Sound  Traction,  Light  &  Power  Company, 
will  present  a  discussion  with  reference  to  relays  on  trans- 
mission lines.  Mr.  R.  F.  Monges  of  the  General  Electric  Com- 
l)any,  will  discuss  their  application  to  electric  drive  and  in- 
dustrial power  installations.  Mr.  S.  C.  Lindsay,  of  the  Seattle 
Electric  Company,  will  discuss  the  use  of  relays  in  connection 
with  overhead  and  underground  distribution  networks.  The 
Westinghouse  Company  will  have  an  en.ijineer  present  to  dis- 
cuss their  characteristics  and  special  adaptations. 


EXAMINATION    FOR    DRAFTSMAN. 
An  examination  w-ill  be  given  at  Mare  Island  Xavy  Yard 
on  April  29th,  1912,  for  one  second  class  marine  engine  and 
boiler  draftsman  at  $4.72  i)er  diem. 
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BATTERY  SWITCHES  IN  GANG  TANDEM. 
The  Cutler-Hammer  Battery  Switch  has  heretofore  heen 
furnished  standard  as  a  single  switch  or  in  gangs  of  two, 
three  and  four  with  plates  to  suit.  However,  in  some  cases 
recently  there  has  been  a  desire  to  mount  the  switches  one 
above  the  other  and  for  this  reason  the  Cutler-Hammer  battery 


Cutler-Hammer    Hnttery    Switches. 

switches  are  now  furnished  in  gangs  side  by  side  and  one 
above  the  other  as  shown  in  the  illustration.  The  switches 
in  both  cases  are  the  same,  10  ampere,  80  volt  battery  type 
arranged  for  push  and  pull  operation — pushing  the  button 
opening  the  circuit.  The  frames  of  the  individual  switches 
are  riveted  to  a  steel  connecting  link.  A  solid  flush  plate, 
polished  brass,  brush  brass,  polished  nickel  or  gun  metal 
iinish,  is  fastened  with  machine  screws  to  the  switches  after 
Ihev  are  installed. 


AN     ELECTRO-MAGNETIC    AFTER-DINNER    SPEAKER. 

As  a  gentral  rule,  after-dinner  speeches  can  successfully 
compete  with  so-called  sleeping  powders  in  their  slumber- 
producing  effect,  unless  some  novelty  is  brought  into  play  or 
some  unusually  eloquent  or  witty  speaker  is  heard.  Either 
alternative  is  difficult  to  find,  but  it  has  remained  for  the 
telephone  to  create  a  new  interest  in  "we-have-with-us-tonight" 
oratory. 

Members  of  the  Yale  Club,  residing  in  Chicago,  recently 
decided  to  hold  a  dinner  at  the  Hotel  Blackstone  and  naturally 
wished  to  hear  a  personal  message  from  President  Hadley  of 
their  alma  mater.  As  it  was  not  convenient  for  the  latter  to 
attend  the  dinner,  and  the  committee  thcught  that  a  letter 
would  not  convey  the  same  spirit  of  warmth  and  good  cheer, 
it  was  decided  to  see  what  the  long  distance  telephone  could 
do  to  bring  about  the  desired  result.  What  would  have  been 
considered  an  utterly  foolish  idea  a  few  years  ago  was  a 
comparatively  simple  thing  for  the  present-day  telephone  en- 
gineer. 

As  the  result  of  special  arrangements  made  by  the  Chicago 
Yale  Club,  two  direct  wires  were  connected  through  from 
President  Hadley's  home  in  New  Haven,  Conn.,  to  the  Hotel 
Ulackstone,  Chicago,  with  a  telephone  repeater  at  the  latter 
point,  in  order  that  no  word  of  the  speaker's  remarks  might 
be  lost.    The  diners,  seated  in  groups  of  eight  at  small  tables. 


listened  through  Western  Electric  watch-case  receivers  to  a 
most  interesting  five-minute  speech,  beginning  at  about  9:17 
p.  m.  Having  finished  speaking.  President  Hadley  took  up  a 
receiver  on  the  second  or  listening  circuit  and  for  over  half  an 
hour  listened  to  the  songs  and  cheers  of  the  merry  gathering. 
To  President  Hadley,  therefore,  belongs  the  unique  dis- 
tinction of  having  made  the  longest  long-distance  speech  on 
record.  The  vista  of  possibilities  opened  up  by  this  achieve- 
ment are  enormous,  to  say  nothing  of  the  transportation  ex- 
penses saved  in  bringing  noted  speakers  to  the  place  of  meet- 
ing. 


WESTINGHOUSE     LOCOMOTIVES    FOR    THE    SOUTHERN 
PACIFIC    COMPANY. 

Six  direct  current  60  ton  Haldwin-VVestinghouse  electric 
locomotives  and  20  Westingliouse  car  equipments  with  HL 
control  have  been  purchased  by  the  Southern  Pacific  Railroad 
Company  for  operation  on  the  Southern  Pacific  and  the 
Pacific  Electric  Company  properties.  Both  the  car  and  loco- 
motive equipments  are  arranged  for  operation  on  either  600 
or  1200  volts.  Most  of  the  property  now  operates  at  600 
volts,  but  there  are  portions  at  1200  volts,  and  the  double 
voltage  equipment  was  selected  so  that  it  might  be  used  on 
any  portion  of  the  system  and  on  such  600  or  1200  volt  ex- 
tensions as  may  be  built  in  the  future. 

The  60-ton  locomotives,  each  of  which  will  have  an  ag- 
gregate motor  capacity  of  1000  h.p.,  will  be  the  largest  1200 
volt  locomotives  ever  built.  They  will  have  quadruple  equi|i- 
mcnts  of  the  No.  308-B-7  commutating  pole  motor  which  is  a 
600-1200  volt  motor  rated  at  225  h.p.  at  600  volts  with  natural 
ventilation  and  250  h.p.  at  600  volts  with  forced  ventilation. 
This  motor  has  all  the  exclusive  features  of  Westinghouse 
railway  motor  construction,  such  as  spider  armatiice  construc- 
tion, bolted  commutator,  rugged  brush  holders  and  oil  and 
waste  lubrication  that  have  made  Westinghouse  railway 
motors  famous. 

Because  of  the  large  capacity  of  the  motors  the  duty  on 
the  control  equipments  will  be  very  severe.  Westinghouse 
HL  Control  which  has  already  demonstrated  its  fitness  for 
controlling  motors  of  great  capacity  on  the  Pennsylvania 
locomotives  will  be  used.  Mechanical  parts  for  the  locomo- 
tives will  be  furnished  by  the  Baldwin  Locomotive  Works. 
The  cabs  and  frames  will  be  entirely  of  steel. 

A  Westinghouse  dynamotor-compressor  will  be  used  on 
cars  and  locomotives  for  operating  the  air  compressor  and 
for  furnishing  600  volt  current  for  both  control  and  lights 
when  the  equipments  is  on  1200  volt  sections  of  the  line. 

The  20  passenger  cars  will  be  furnished  by  the  Pullman 
Palace  Car  Company.  Each  car  will  have  quadruple  equip- 
ments of  Westinghouse  No.  327-C  Commutator  pole,  50  h.p. 
(at  600  volts!   meters  and  Westinghouse  HL  control. 


TRADE   NOTES. 

An  order  for  three  quadruple  equipments  of  101  B-2  mo- 
tors and  K-28  B  control  has  ,iust  been  received  by  the  West- 
inghouse Electric  &  Manufacturing  Company  from  the  Boise 
Railway  Company,  Boise,  Idaho. 

R.  E.  Starkweather,  transmission  line  specialist  is  build- 
ing SO  miles  of  double  circuit  steel  tower  line  from  Colton 
to  Long  Beach  under  contract  from  the  Southern  California 
Edison  Company.  He  also  has  to  string  double  circuit  0000 
aluminum  wire  on  the  new  240-mile  steel  tower  line  of  the 
Southern  Sierras  Power  Company  from  Bishop  Creek  to  San 
Bernardino. 
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NEWS  NOTES 


INCORPORATIONS. 

LONG  BEACH,  CAL.— The  California  Co-Operative  Motor 
Company  has  been  organized  here  with  a  capital  stock  of 
?150,000.  The  company  will  erect  a  building  to  cost  between 
$40,000  and  $60,000.  The  directors  are:  W.  H.  Bennette, 
Joseph  J.  Mottell  and  Stephen  H.  Underwood. 

VANCOUVER,  WASH.— The  Independent  Electric  Com- 
pany, capital  stcck  $r)0,000,  has  filed  articles  of  incorporation. 
The  incorporators  are  H.  G.  Fleischhauer  and  M.  P.  Brady,  of 
Portland,  and  H.  K.  Lugger,  of  Vancouver.  The  principal 
place  of.  business  is  Vancouver,  though  an  office  may  bo  re- 
tained  in   Portland. 

SAN  DIEGO,  CAL. — Articles  of  incorporation  have  Ix'on 
filed  for  the  EI  Cajon  Valley  Homeland  Water  Company,  with 
capital  stock  of  |I5,000.  J.  F.  Cullen,  C.  N.  Woodworth  and 
C.  C.  Tolstam  are  the  directors.  The  company  is  formed  for 
the  purpose  of  acquiring  the  necessary  rights  of  way  for  pipe 
lines,  flume  lines,  aqueducts,  reservoirs,  and  for  storing  anj 
carrying  water  from  some  point  on  pipe  lines  of  San  Diego 
Flume  Company  to  EI  Cajon  Valley  Homeland  Tract. 


ILLUMINATION. 

OXNARD,  CAL.— O.xnard  has  voted  $100,000  bonds  lor  a 
water  plant  and  $.30,000  bonds  for  a  lighting  system. 

CULDESAC,  Idaho.— The  City  Coimcil  is  considering 
bonding  the  town  for  putting  in  an  electric  light  plant  and 
possibly  taking  over  the  waterworks  system. 

VALLEJO,  CAL. — An  ordinance  is  in  readiness  calling 
for  an  election  to  be  held  on  May  l.'ith,  on  the  proposition  to 
bond  the  city  for  $100,000  for  a  municipal  light  plant. 

SHELTO.X,  WASH.— The  Peninsular  Railway  Company 
has  been  granted  the  right  to  use  the  streets  and  alleys  of  the 
town  of  Shelton  for  the  purpose  of  transmitting  heat  and 
I'ght  within  said  city. 

SANTA  ROSA,  CAL.— Notwithstanding  the  fact  that  it 
lest  the  franchise  it  had  applied  for  and  which  was  sold  to 
Fred  L.  Wright,  the  Great  Western  Power  Company  has  ap- 
plied to  the  Supervisors  for  another  franchise. 

SPOKANE,  WASH.— The  Spokane,  Washington  Improve- 
ment Company,  owners  of  the  Rockwood  addition,  are  opcn- 
ing  negotiations  for  the  installing  of  artistic  electrolier-  on 
all  the  boulevards  and  cross  streets  and  avenues  in  the  addi- 
tion. The  improvement  will  represen*  a  cost  of  $15,0uu  to 
$20,000. 

SEATTLE,  WASH.— Four  bids  for  supplying  the  city  lii;ht- 
ing  department  with  .">S.000  incandescent  lamps  tor  the  ciisu- 
iiig  year  were  received  and  all  were  for  exactly  the  s;;irae 
amount,  $84,539.20.  The  Board  of  Public  Works  awarded  the 
contract  to  the  Northwest  Electric  &  Supply  Company,  a  Incal 
concern. 

WALLA  WALLA,  WASH.— Bids  for  material  for  a  new 
$30,000  gas  plant  in  this  city  to  be  erected  by  the  Pacific  Power 
&  Light  Company,  have  been  called  for  by  Chief  Engineer  .Mc- 
Gee,  with  headquarters  in  Portland  and  as  soon  as  the  vari- 
ous bids  are  submitted  and  passed  upon  actual  work  will  be 
started.  It  is  to  be  a  two-story  brick  building  at  Sixth  and 
Rose  streets. 

LINDSAY,  CAL. — An  application  has  been  made  to  the 
Board  of  Trustees  for  a  franchise  of  50  years,  for  the  purpose 
of  conducting  and  distributing  electricity  and  electric  power 
for  heating,  lighting  and  power  purposes  in  the  city  of  Lind- 
say. Sealed  bids  will  be  received  up  to  April  23,  for  the 
sale  of  said  franchise  to  the  highest  bidder.     Each  bid  must 


be  accompanied   by  a  certified  check   in   full  amount  of  bid, 
payable  to  the  treasurer  of  the  city. 

SAN   FRANCISCO,   CAL.— The  Pacific    Gas  &    Electric 

Company's  earnings  for  three  years  compare  as  follows: 

1909.  1910.  1911. 

Gross    $13,491,288  $14,044,596  $14,604,609 

Operating  expenses    ..      7,531,576  7,921,341  8,214,071 

Net  earnings    5,959,712  6,123,255  6,390,537 

Bond  interest 2,988,522  3,006,256  3,254,133 

Balance    2,971,190  3,116,999  3,136,404 

PORTERVILLE,  CAL.— New  officers  for  the  Home  Gas 
Company  were  elected  at  a  meeting  of  the  board  of  directors 
Saturday.  The  reorganization  of  the  old  corporation  is  one 
of  the  steps  in  the  final  development  of  the  Central  Counties 
Gas  Company,  now  under  way.  New  officers,  as  selected  for 
the  company,  include:  Charles  S.  S.  Forney  of  Los  Angeles, 
president;  E.  E.  Graham,  a  local  banker,  vice-president:  H. 
B.  Landis  of  Los  Angeles,  secretary;  E.  J.  Broberg  of  the 
Pioneer  Bank  of  this  city,  treasurer,  and  J.  H.  Strades  of  Los 
Angeles,  director.  President  Forney  announced  that  within 
a  week  they  would  have  an  expert  on  the  ground  to  recon- 
struct the  distribution  system,  after  which  they  will  lay  a 
.gas  main  froiu  here  to  Lindsay,  a  distance  of  14  miles. 

PORTLA.ND,  ORE. — An  ordinance  giving  the  Northwest- 
ern Electric  Company  of  Portland  and  San  Francisco  a  25- 
year  franchise  to  engage  in  the  business  of  distributing  elec- 
tricity to  the  people  of  Portland  for  light,  heat  and  power 
purposes,  has  been  presented  to  the  City  Council.  The  terms 
of  the  proposed  grant  provide  for  the  payment  to  the  city  of 
a  percentage  of  the  company's  gross  earnings  within  the  city, 
and  specify  the  rates  that  shall  be  charged.  The  Council 
is  given  power  to  regulate  the  exercise  of  the  franchise.  It 
is  agreed  that  construction  work  inside  the  city  limits  is  to 
begin  within  one  year  following  the  passage  of  the  ordinance 
and  that  at  least  10,000  horsepower  of  electricity  will  be  ready 
for  delivery  in  two  years.  The  company  must  deposit  a  $50.- 
000  bond  which  shall  be  void  after  $250,000  has  been  expended 
in  construction  work,  20  per  cent  of  which  is  to  be  spent  in 
the  city.  The  balance  will  be  expended  in  the  development  of 
its  hydroelectric  power  plants  on  the  Klickitat,  Lewis  and 
White  Salmon  Rivers.  If.  at  the  end  of  25  years,  two-thirds 
of  the  voters  elect  that  the  city  acquire  the  plant  a  sale  will 
be  made  on  a  valuation  to  be  fixed  by  arbitration.  The  in- 
corporators are:  Mortimer  Fleishhacker,  president  of  the 
Great  W'estern  Power  Company,  and  the  City  Electric  Com- 
pany of  San  Francisco;  Herbert  Fleishhacker,  president  of 
the  Anglo  &  London-Paris  National  Bank,  of  San  Francisco; 
William  H.  Crocker,  of  the  Crocker  Real  Estate  Company  and 
the  Crocker  National  Bank,  of  San  Francisco;  .\ntoine  Borel, 
of  Antoine  Borel  &  Co.,  San  Francisco  bankers;  the  Dan- 
iel Meyer  Bank,  of  San  Francisco,  and  others.  The  company 
already  has  started  the  construction  of  a  15,000  horsepower 
hydroelectric  plant  on  the  White  Salmon  River.  Part  of  this 
energy  is  to  be  utilized  to  operate  the  Camas  paper  mills, 
which  now  rim  by  steam  power  from  oil-burning  boilers.  Stone 
&  Webster  have  charge  of  all  construction  work  and  B.  C. 
Condit  is  resident  engineer  for  the  company. 


TRANSMISSION. 
PENDLETON.  ORE.— John  T.  Whistler,  engineer,  submit- 
ted his  report  on  the  power  site  on  the  Walla  Walla  River 
uron  which  the  city  has  an  option  and  which  is  proposed 
as  the  source  of  supply  fcr  a  municipal  power  plant;  $55,000 
is  the  approximate  amount  which  he  figures  would  be  neces- 
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siiry  lor  a  transmission  line   Ironi  tlio  power  [iliint   lo  I'eiidle- 
lon  and  lor  a  distribution  system  lor  the  city. 

rALDWEl.L,  IDAHO.— The  interests  of  the  old  Caldwell 
Power  Company  have  been  taken  over  by  the  Tdaho-Oreson 
Light  &  Power  Company.  Several  minor  extensions  are 
planned  by  the  new  company. 

S.'\LEM,  ORE. — The  Southern  Pacific  has  filed  with  the 
State  an  application  lo  a|)propriate  the  waters  of  the  McKen- 
zif  River  at  Cedar  Lake.  It  is  reported  that  the  company 
will  build  a  power  plant  on  the  site. 

UAKER  CITY,  ORE. — J.  A.  Howard  has  been  granted 
a  franchise  for  the  construction  and  maintenance  of  a  jjower 
line  from  the  Swan  Falls  plant  to  Mormon  Basin.  Several 
large  mining  companies  will  be  furnished  power. 

I^OS  ANGELES,  CAL.— The  Board  of  Public  Works  has 
authorized  preliminary  steps  to  be  taken  relative  to  instal- 
lation of  a  municipal  |)ower  distributing  system.  President 
lluljbard  and  Commissioner  Humphreys  of  the  board  esti- 
mate that  it  will  cost  about  $25,000  to  make  the  maps  de- 
sired. At  a  conference  it  was  decided  that  a  bond  Issue 
wculd  be  necessary,  but  the  election,  it  was  argued,  should 
be  held  in  .lanuary  instead  of  December,  as  fir.st  proposed. 

SACRAMENTO.  CAL.-  The  Great  Western  Power  Com- 
pany, through  its  attorney,  appeared  before  Superior  .Judge 
Shields  to  show  cause  why  a  restraining  order  should  not  be 
issued  by  the  court  preventing  it  from  operating  a  power  plant 
liiie  underneath  the  sidewalk  in  front  of  the  Clunie  building. 
Mrs.  Florence  Clunie  in  a  suit  filed  recently  asked  for  such  a 
restraining  order.  The  case  is  an  important  one  of  State-wide 
interest.  It  involves  the  ownership  of  the  area  underneath 
the  sidewalk.  The  question  has  never  before  been  raised  in 
the  State,  and  upon  its  outcome  may  depend  similar  actions 
all  over  California. 

FRES.\0.  CAL.— A  complete  appraisal  of  the  physical 
prop(^rty  of  the  San  .loaquin  Light  &  Power  Company  will  be 
made  l)y  ,1.  G.  White  &  Co.,  Inc.,  of  New  York  and  San  Fran- 
cisco. Beginning  on  April  15  the  work  of  valuing  the  prop- 
erties of  this  big  public  utility  corporation  will  extend  over 
a  period  of  several  months  and  engage  the  attention  of  a  staff 
of  ;}5  lo  40  engineers  and  real  estate  experts.  The  work  will 
be  under  the  general  direction  of  .1.  C.  Gillespie,  manager  of 
the  valuation  department  of  .1.  G.  White  &  Co.  on  the  Coast, 
who  will  opea  a  temporary  office  in  Fresno  for  the  convenience 
of  the  field  force. 

S.VLE.M,  ORE. — Power  development,  for  which  it  is  esti- 
mated $5,149,51.'>  will  be  expended,  is  represented  in  filings 
allowed  by  the  State  Engineers  office,  according  lo  an  al)- 
stract  just  completed  by  State  Engineer  Lewis.  The  office 
has  issued  124  permits  representing  a  total  of  116,340  horse- 
power, or  an  average  of  922  horsepower  for  each  filing. 
The  largest  filing  shown  by  the  abstract  was  made 
by  W.  K.  brown,  on  the  Klamath  River,  for  20,000 
horsepower.  The  next  largest  filing  was  by  the  Wil- 
lamette Power  Company,  of  Portland,  on  the  North  Fork  of 
the  Santiam  River.  These  two  represent  10,200  horsepower. 
D  P.  Donovan  of  Payette,  Idaho,  asks  for  1200  cubic  second 
feet  from  the  Clackamas  River  between  Oregon  City  and 
Portland.  It  is  presumed  he  intends  to  develop  power  for 
use  In  Portland,  as  the  application  says  that  it  will  be  used 
for  power,  manufacturing  and  municipal  purposes.  Accord- 
ing to  application,  the  cost  of  developing  power  will  be  $1,250,- 
000.  It  is  intended  to  develop  15,000  horsepower  and  construct 
two  pipe  lines  five  and  one-fourth  miles  long.  Fees  amount- 
ing to  $818  were  i)aid  by  Donovan. 


TRANSPORTATION. 
NORTH  YAKIMA,  WASH.— It  is  reported  that  the  Kitti- 
tas Railway  &  Power  Company,  now  constructing  a  line  from 
Cle  Elum  to  Roslyn,  will  extend  the  line  here. 


KALISPELL,  MONT.— The  Flathead  Interurhan  Railway 
Company  has  made  application  for  a  franchise  to  use  certain 
of  the  streets  in  Kalispell  for  a  street  railway  system. 

NEW  WESTMINSTER,  B.  C— The  British  Columbia 
Electric  Railway  Company  will  soon  make  a  tentative  sur- 
vey for  an  extension  on  from  here  to  Delta.  It  is  believed 
the  road  will  be  built  shortly. 

Tl'LARE,  CAL.— David  Oliver  .Ir..  and  H.  W.  Coffin,  boili 
of  San  Francisco,  have  annoimced  that  they  are  preparing 
to  take  up  the  construction  of  the  Porterville-Tulare  Electric 
Railroad,  which  has  been  under  discussion  for  the  |)ast  half  a 
dozen  years. 

SACRAMENTO,  C.\L.^Because  of  the  increased  traffic 
between  Stockton  and  Sacramento  the  Central  California 
Traction  Company  has  determined  hereafter  to  run  two-car 
trains  between  the  capital  and  the  channel  city.  Heretofore 
single  interurhan  cars  have  been  on  the  run.  The  two-car 
trains  will  be  a  permanent  thing  after  next  Sunday. 

SACRAMENTO,  CAL.  The  Central  California  Traction 
Company,  which  runs  an  electric  line  from  Stockton  to  Sac- 
ramento, has  appeared  before  the  State  Railroad  Commis- 
sion, through  its  attorneys,  pleading  for  an  order  command- 
ing the  Santa  Fe  road  to  establish  with  it  joint  rates,  through, 
and  local,  iiassenger  and  freight.  Because  of  the  insuffi- 
ciency of  the  evidence  as  submitted  and  in  order  to  give  at- 
torneys for  both  sides  longer  time  to  prepare  additional  evi 
dence  in  the  case,  the  hearing  was  postponed  until  April  2(1. 
SAN  FRANCISCO,  CAL.— The  last  $400,000  of  4%  per 
cent  Geary  street  railway  bonds  have  been  sold  to  Adams  & 
Company  of  Boston,  for  $402,064  and  accrued  interest.  Th" 
city  received  a  i)reraiuni  of  $2064  on  the  block.  Adams  & 
Company's  bid  was  submitted  through  the  Bank  of  Calitor- 
nia.  The  bid  was  authorized  by  a  certified  check  for  $10,000 
from  the  bank.  One  other  bid  was  received,  this  being  the 
offer  of  Vincent  D.  McDevitt  of  this  city  to  purchase  one 
$1000  bond  at  par.  Delivery  of  the  bonds  will  l)e  made  im- 
mediately. 

LOS  ANGELES,  CAL.— The  steel  gang  of  the  Pacific 
Electric  Railway  Company  which  is  broad-gauging  the  old 
interurhan  line,  has  completed  the  track  to  the  planing  mill 
of  the  San  Pedro  Lumber  Company.  VV'ork  of  resurlacing 
the  track  up  to  this  point  now  will  be  taken  up.  About  two 
weeks  later  an  extension  of  the  broad-gauge  track  will  be 
made  into  the  business  district.  It  is  likely  that  this  will  be 
none  by  following  the  low  ground  north  of  Nob  Hill  through 
an  intersection  with  a  line  from  Dominguez.  The  route  will 
be  double-tracked  south  from  Athens  at  an  early  date. 

SAN  FRANCISCO,  ('AL. — New  bids  for  the  construction 
oi"  the  Geary  street  road  from  Fifth  avenue  to  Kearny  street 
have  been  asked  by  the  Board  of  Public  Works.  Spurred  on 
by  the  Mayor,  the  commissioners  have  decided  to  go  ahead 
with  the  Geary  street  road  work  as  rapidly  as  possible  and 
will  open  bids  next  Wednesday  afternoon.  Bates,  Borland  & 
Ayer.  who  submitted  the  lowest  bid  for  the  road  building  and 
who  were  awarded  the  contract  but  have  refused  to  enter 
into  an  agreement  with  the  Board  of  Public  Works,  are  seek- 
ing to  restrain  the  board  from  declaring  forfeited  their  certi- 
fied check  tor  $25,000. 

VISALIA,  CAL.— The  Tidewater  &  Southern  Railway,  now 
in  course  of  construction,  between  Stockton  and  Turlock.  is 
to  be  extended  through  the  Alta  section  of  Dinuba  to  Visalia. 
The  new  electric  railway  is  under  contract  to  be  in  operation 
into  Turlock  by  July  4  and  into  Fresno  by  January  1,  1913, 
so  that  Visalia  is  exjiecting  to  see  trains  running  to  this  city 
in  less  than  a  year.  It  is  the  plan  of  the  road  to  run  from 
Fresno  south  through  Selma  to  Dinuba,  thence  through  Oros; 
and  Yettem  to  Visalia,  and  from  this  city  south  to  Tulare, 
thence  east  to  Lindsay  and  Porterville  and  south  to  Bakers- 
field,  the  present  terminus. 
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MARYSVILLE,  CAL. — Work  is  progressing  satisfactorily 
on  the  construction  of  the  Northern  Electric's  branch  road 
from  Marysville  to  Colusa,  and  representatives  of  the  com- 
pany declare  that  at  the  present  rate  of  progress  cars  will  be 
running  into  Colusa  before  the  end  of  the  year.  Already  much 
of  the  grading  has  been  done  between  Terra  Buena,  which 
will  be  the  junction  with  the  main  line,  and  Meridian.  Four 
grading  camps  have  been  established  along  this  section.  The 
work  in  the  vicinity  of  Sutter  City  has  been  completed,  and 
or.  Saturday  night  the  camp  moved  farther  toward  the  Sacra- 
mento River. 

SAN  FRANCISCO,  CAL.— That  the  United  Railroads 
Company  is  about  to  erect  a  building  at  the  corner  of  Mar- 
ket and  Valencia  streets,  was  vouched  for  Monday  in  connec- 
tion with  the  announcement  of  the  sale  of  real  estate  in  the 
same  block  facing  Market  street.  This  information  was  to 
the  effect  that  the  company  will  build  a  structure  of  three 
stories,  covering  a  large  area.  The  ground  floor  is  to  be  de- 
signed for  a  street  railway  terminal,  into  which  several  linos 
will  converge,  so  that  it  will  be  similar  in  several  respects 
to  the  Pacific  Electric  terminal  building  in  Los  Angeles.  The 
second  story  will  be  used  for  offices  of  the  corporation,  and 
the  third  floor  for  club-rooms  for  the  employes.  It  was  said 
that  upon  the  strength  of  this  report  the  contiguous  real 
property  was  purchased  as  an  investment  at  a  price  approx- 
imating $1000  a  front  foot,  the  frontage  being  84  feet,  and 
the  price,  including  commissions,  $85,000. 


TELEPHONE  AND  TELEGRAPH. 

UKIAH  CITY,  CAL.-  Jerry  Lierly  has  been  granted  per- 
mission to  erect  and  maintain  a  telephone  line. 

ALTURAS,  CAL.— The  Leland  &  Myers  Corporation  have 
been  granted  permission  to  construct  and  maintain  a  system 
of  telephones  from  .Alturas  to  Round  Valley. 

SANTA  MONICA,  CAL.  The  Pacific  Telephone  Comii.uiy 
will  start  work  within  30  days  on  an  $18,000  job  of  laying  a 
ciible  from  city  city  to  Venice,  to  carry  wires. 

MENDOCINO,  CAL.— A  franchise  has  been  granted  F.  .M. 
Weber  and  Dr.  Peirsol  for  a  telephone  line  from  this  place 
tc  East  Mendocino  and  it  is  the  intention  to  put  in  the  line 
in   the  near  future. 

SAN  FU.A.XCISCO.  CAL.— Three  affidavits  have  been  tiled 
with  the  Superior  .fudge  by  Attorneys  Crist  and  .Tohnsou 
in  support  of  their  contenticn  that  the  Bay  Cities  Home  Tele- 
phone Co.  and  Pacific  Telephone  &  Telegraph  Co.  were  vio- 
lating the  terms  of  the  restraining  order  temporarily  granted 
by  .ludge  Lawlor  forbidding  the  dismantling  of  the  phones 
and  apparatus  of  the  Home  Company.  One  of  the  affidavits 
was  filed  to  refute  the  claim  that  O.  I...  Scott,  plaintiff  in  the 
injunction  matter  was  in  arrears  to  the  telephone  company 
in  the  payment  for  phone  rentals.  Lewis  W.  Ross,  an  affiant, 
declares  that  subsequent  to  March  2S  there  were  6.5  Home 
telephones  disconnected,  and  appends  to  his  affidavit  a  list  of 
the  subscribers  whose  phones  he  alleges  were  disconnected 


WATERWORKS. 

MONMOUTH.  ORE.— Bids  will  be  received  up  to  the  1th 
day  of  May,  for  furnishing  the  material  and  labor  for  enn- 
structing  a  system  of  waterworks. 

OXNARD,  CAL.— By  a  vote  of  4  to  1  citizens  of  0\- 
nard  authorized  a  bond  issue  of  $130,000;  the  fund  Is  to  be 
divided,  $100,000  going  to  the  water  plant  and  $30,000  for 
a   municipal   lighting   system. 

LOS  ANGELES,  CAL.— Construction  work  on  the  r.'w 
plant  in  connection  with  the  Mutual  Water  Company,  wliich 
is  to  supply  water  to  half-acre  subdivisions  on  the  Cudahy 
ranch,   will   be  started  at  once. 


AUBURN,  CAL.— If  Auburn's  water  consumers  will  agree 
to  the  meter  system  and  reduce  their  water  consumption  from 
750  gallons  per  day  per  capita  to  150,  the  Pacific  Gas  &  Elec- 
tric Company,  according  to  H.  P.  Lensomo,  will  install  a  $70,- 
000  filter  system. 

SANTA  BARBAR.A,  CAL. — A  resolution  has  been  drawn 
ordering  the  sale  of  waterworks  extension  tunnel  bonds  in 
the  amount  of  $39,000,  thirty-nine  in  number,  of  $1000  each, 
bearing  4%  per  cent  interest,  payable  semi-annually.  Bids  for 
the  bonds  will  be  received  up  to  8  o'clock.  May  2,  and  must 
bo  accompanied  by  a  certified  check  of  $4000. 

OAKLAND,  CAL.— City  Water  Expert  J.  H.  Dockweiler 
has  filed  with  the  City  Council  his  hi-monthly  report  of  the 
oi>€rations  of  the  People's  Water  Company  during  the  months 
of  .lanuary  and  February.  The  report  shows  the  following: 
Disbursements— Expenses,  $40,651.21:  supply,  $4724.39;  dis- 
tribution, $14,762.50;  maintenance,  $2788.78;  renewal,  $154.23; 
general  expenses,  $10,033.48;  service  construction,  $2187.83. 
Investment — Construction  account,  $8347.96. 

RIDDLE,  ORE. — The  contract  for  the  city's  new  water 
system  has  been  awarded  to  Kibbe-Welton  Co.,  a  Portland 
firm,  for  $11,454.58.  The  water  supply  is  to  be  brought  from 
Wilson  Creek,  about  S\i  miles  to  a  reinforced  concrete  reser- 
voir of  100,000  gallons  capacity.  The  concrete  dam  is  to 
be  placed  in  Wilson  Creek  at  the  intake.  The  engineering 
work  is  to  be  done  by  C.  C.  Boyer  and  Frank  Cain  of  this 
city. 

ALTURAS,  CAL.— Officials  of  the  newly-organized  Modoc 
Irrigation  Company  have  arrived  here  to  prepare  for  the  tap- 
ping of  Cowhead  lake,  which  will  furnish  power  and  light 
i"or  the  towns  of  this  county  and  also  irrigate  thousands  of 
arid  acres  in  the  famous  Surprise  valley.  The  project  involves 
an  expenditure  of  $500,000  and  the  promoters  claim  it  will  be 
one  of  the  most  profitable  enterprises  in  the  State.  Even- 
tually a  broad-gauge  railroad  will  be  built  into  the  valley. 

OAKT^.WD,  CAL. — In  accordance  with  the  provisions  of 
the  city  charter  and  the  repeated  demands  of  the  City  Coun- 
cil, the  I'nion  Water  Company  has  filed  its  rejjort  with  the 
city  clerk.  It  shows  the  following  properties  in  actual  use 
for  water  distribution  in  Oakland:  Plants  at  Toler  Heights. 
valued  at  $3500;  Fremont  Heights,  $1000;  Stonehurst.  $1000; 
Elmhurst,  $8000.  Total  number  of  meters  iiaying  $1.50  min- 
in'um  rate,  421;  supplied  392,952  cubic  feet  last  year.  Total 
puinpage,  52,820.074  gallons  last  year.  Total  services,  1380. 
Total  number  of  meters  in  use,  1379. 

SALEM,  ORE. — Presumably  for  the  iiiirpose  of  securing 
power  to  electrify  the  main  and  west-side  lines  in  this  State, 
the  Southern  Pacific  Railway  Comi)any  h-is  filed  with  State 
Ensiineer  Lewis  an  ap|)licatirn  to  appropriate  the  waters  of 
the  McKenzie  River.  The  application  calls  for  the  appro- 
priation of  400  cu.  ft.  i)er  second  and  the  diversion  of  the 
water  of  Clear  Lake  through  a  canal  AVz  miles  long,  gener- 
ating 36,136  theoretical  horsepower,  utilizing  a  fall  of  795  ft. 
The  dam  is  to  be  31  ft.  high,  costing  approximately  $85,000 
and  the  total  cost  is  estimated  at  $1,600,000. 

RED  BLUFF,  CAL.— The  estimate  made  by  City  Engi- 
neer W.  F.  Luning  for  a  ccmplete  water  system  for  the 
city  of  Red  Bluff  places  the  cost  at  $85,325.  This  estimate 
was  made  upon  instructions  given  the  city  engineer  at  the 
February  meeting  of  the  board  to  make  an  estimate  of  the 
cost  of  such  a  plant.  At  the  same  time  the  engineer  was  in- 
structed to  make  an  estimate  of  the  cost  of  installing  a  light- 
ing system  for  the  city.  Mr.  Luning  reports  that  the  cost  of 
the  lighting  plant,  including  water  rights,  power  and  every- 
thing else  necessary,  will  be  $146,668.  The  wate-  plant  of 
the  Antelope  Water  Company,  which  now  furnishes  the 
town  with  water,  is  offered  by  the  company  to  the  city  for 
$123,000,  or  for  a  sum  $37,675  in  excess  of  the  sum  that  the 
new  and   modern   plant  is  estimated  to  cost. 
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WESTERN  STATES  GAS  &  ELECTRIC  CO.  AT  STOCKTON 


HY    ROBERT   SIBLEY. 


The  City  of  Stockton,  one  of  the  oldest  nninici- 
palities  in  the  great  commonwealth  of  California,  has 
had  an  interesting^  history.  The  development  of  the 
public  service  corporations,  supplying  heat  and  light 
to  its  citizens,  composes  no  insignificant  part  of  the 
life  of  this  city. 


In  1905  the  American  River  Electric  Company 
came  into  Stockton,  having  installed  an  hydroelectric 
l)!ant  on  the  American  River  about  seven  miles  to  the 
northeast  of  Placerville.  In  addition  to  this  hydro- 
electric plant,  with  its  3000  kw.  installed  output,  that 
company  also  built  a  steam  plant  in  Stockton.     This 


Interior  ot  Stockton  Steam  Plant. 


Natural  gas  was  discovered  in  the  underlying 
strata  in  and  about  Stockton  some  forty-five  years  ago. 
In  1887  the  corporation  at  that  time  controlling  the 
supply  of  natural  gas  in  and  around  Stockton,  also 
went  into  the  electrical  business  under  the  name  of 
the  Stockton  Gas,  Light  &  Heat  Company.  This 
corporation  existed  until  1904  when  the  Stockton  Gas 
&  Electric  Corporation  was  organized,  which  ab- 
sorbed the  old  holdings  of  the  Stockton  Gas.  Light  & 
Heat  Company  and  also  purchased  additional  natural 
gas  wells  in  and  about  Stockton. 


steam  auxiliary  was  installed  in  1907  and  the  1500  kw. 
vertical  turbine  at  that  time  installed  was  the  second 
to  be  shipped  to  California. 

In  1910  the  controlling  interest  in  the  American 
River  Electric  Company  and  the  Stockton  Gas  & 
Electric  Corporation  was  taken  over  by  the  H.  M. 
r.yllesby  Company  of  Chicago.  This  company  reor- 
ganized the  separate  holdings  under  one  head  and 
called  the  combined  interests  the  Western  States  Gas 
&.  Electric  Company.  The  early  days  of  the  gas  and 
electric  business  in  Stockton  were  fraught  with  many 
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dissensions  and  much  unfavorable  public  opinion.  In 
the  following  lines  will  be  found  a  detailed  description 
(11  the  present  holdings  of  the  Western  States  Gas  & 
F.lectric  Company,  which  today  are  held  in  remarkably 
high  public  favor,  for  deep  appreciation  is  felt  over  the 
b^-oad  ideals  which  ha\e  been  instituted  under  the 
new  management  of  the  past  year  and  a  half. 

Gas  Plant  Data. 

Twelve  natural  gas  wells  are  owned  by  the  com- 
pany. These  wells  have  an  output  of  330,000  cu,  ft. 
for  every  twenty-four  hours,  and,  in  addition  to  this 
tliere  is  manufactured  at  Station  A  of  the  com]iany 
300,000  en.  ft.  of  oil  gas. 

Gas  well  No.  8  presents  an  interesting  jiicture.  This 
well  was  started  on  November  10.  1904,  and  at  one  time 
was  abandoned  but  today  it  is  being  sunk  to  a  depth 
of  over  2800  feet  and,  from  the  blue  shale  indications 
now  being  uncovered,  the  8'4  in.  casing  of  this  well 
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Gas  Well  No.  S. 

will  soon  again  be  pouring  out  its  blessing  of  natural 
flow  of  gas. 

The  gas  plant,  which  is  known  as  Station  -\,  is 
being  overhauled  and  within  the  next  month  or  two 
will  be  equipped  with  modern  devices  in  every  partic- 
ular. The  new  plant  will  contain  the  two  old  gener- 
ators, reset  with  a  capacity  of  300,000  cu.  ft.  per  twenty 
hours  each,  and,  in  addition,  there  is  being  installed  a 
new  Jones  gas  set  with  a  capacity  of  750.000  cu.  ft. 
per  twenty  hours  run.  A  place  is  being  left  in  this 
building  for  another  Jones  set  of  larger  proportions. 

It  is  interesting  to  follow  in  detail  the  gas  manufac- 
ture under  the  improved  methods  proposed.  A  total  of 
90  gallons  of  oil  is  used  per  charge.  In  the  first  place 
15  gallons  are  burned  in  the  primary  generator  to 
heat  the  gas  set  to  a  sufficient  temperature  to  gener- 
ate the  gas.  The  air  draft  is  then  closed  and  the  ad- 
ditional 75  gallons,  known  as  the  make-oil,  is  sprayed 
into  the  heated  generator.  The  heated  oil  being 
now  in  a  gaseous  state,  passes  through  the  generator 


and  superheater  as  a  fixed  gas  on  its  way  to  the 
wash  box.  This  box  is  kept  under  a  constant  and 
even  water  pressure.  The  water  passing  through 
the  wash  box  is  kept  in  a  turbulent  state  so  that 
the  lampblack,  deposited  from  the  cooling  gas  as  it 
journeys  downward  through  the  water,  is  carried  off 
with  the  constantlv  outgoing  water.  Hence  the 
washer  is  a  self-cleaning  device  and  is  remarkal)le  for 
its  high  efficiency.  The  gas  next  passes  through  ver- 
tical scrubbers  containing  wooden  trays,  placed  hori- 
zontally one  above  the  other  in  checkerboard  arrange- 
ment. Cold  water  trickles  down  over  this  wooden  sur- 
face and  the  warm  gas  journeying  upward,  coming  in 
contact  with  these  wet  surfaces  becomes  cool  and  de- 
posits tar  and,  in  addition,  the  lampblack  held  in 
suspension  is  also  carried  downward  witli  the  trickling 
v/ater.  This  water  with  its  lampblack  and  tar  bur- 
den is  carried  on  tiutward  tn  settling  tanks  in  which 
practically    the    entire   amnunt    of    lampblack    and    tar 


r,iin   of  Si'uth   I'ork   or  .Vnicrican   River. 

is  recovered  and  then  used  as  fuel  in  the  plant>- 

After  passing  through  scrubbers  which  are  72 
l:.  X  30  in.  in  the  new  installation,  the  gas  passes  to 
the  relief  holders  and  is  taken  through  a  Root  ex- 
hauster and  thence  forced  into  doubledeck  purifiers 
18  ft.  in  diameter  and  12  ft.  high.  These  two  purifiers 
each  have  a  capacity  of  750,000  cu.  ft.  and  additional 
space  is  left  for  two  future  purifiers  of  similar  capacity. 
These  purifiers  contain  iron  borings  mixed  with 
■shavings.  As  the  gas  works  itself  up  through  this 
oxide,  the  sulphur  combines  with  the  iron  and  conse- 
c|uently  the  gas  is  left  practically  free  from  this  in- 
jurious content. 

After  leaving  the  purifiers,  the  gas  passes  through 
a  12  ft.  station  meter  which  is  situated  in  a  steel  frame 
meter  house  covered  with  corrugated  galvanized  iron. 
Thence  the  gas  journeys  into  the  new  gas  holder 
which  has  a  capacity  of  750,000  cu.  ft.  The  present 
holder  has  but  a  capacity  of  60.000  cu.  ft.  The  natural 
gas  from  the  twelve  wells  is  stored  in  a  holder,  hav- 
ing a  capacity  of  180,000  cu.  ft.  Both  the  natural 
and  oil  gas  are  taken  through  a  Connersville  booster, 
which  forces  the  pressure  of  the  gas  supply  to  proper 
hcio-hts  for  economic  distriliution  through  the  city  of 

o 

Stockton. 

In  manufacturin.g  the  oil  gas,  ten  minutes  is  al- 
lowed for  heating  the  charge  and  ten  minutes  for  the 
manufacture  nf  the  gas.  hence  three  charges  are  made 
per  hour. 
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American    River    Power    House. 


Hydroelectric  Plant. 

'I'he  liydroelectric  plant  is  situated  on  the  south 
fork  of  the  American  River.  A  concrete  dam,  165  ft. 
along  the  crest  and  40  ft.  high  diverts  the  water  into  a 
canal.  This  canal  has  4.9  miles  of  flume,  6x5  ft.,  and 
2.1  miles  of  ditch.  From  the  pen  stock,  which  is  580 
ft.  above  the  power  house,  two  combined  steel-wood 
pipes,  30  in.  in  diameter  and  900  ft.  long,  deliver  the 
v/ater  to  two  hydraulic  units  which  have  Dolile  wheels 
and  Pelton  cases.  The  wheels  are  of  the  imi)ulsc  type. 
The  power  house  is  of  concrete  construction  with  steel 
roof  and  measures  34  x  80  ft.  A  Cyclops  crane  of  20 
ton  capacity  conveniently  handles  any  of  the  installed 
apparatus. 

Two  1500  kw.  Westinghousc  generators  furnish 
three-phase  current  at  2000  volts,  which  is  stepped  up 
by  means  of  a  star  and  delta  connection  to  55,000 
volts  for  its  transmission  into  Stockton.  Loinbard 
governors  perform  the  function  of  controlling  steady 
operation. 

The  transformer  room  is  in  a  concrete  building 
adjacent  to  the  power  house,  which  measures  24  x  40' ft. 
In  this  is  to  be  found  three  1500  kw.  Westinghousc,  oil 
insulated  water-cooled,  2000-55,000  volt  transformers. 
There  are  also  two  similar  625  kw.  spare  trans- 
formers. 

Two  75  kw.  exciter  units,  installed  in  the  main 
power  house,  supply  ample  excitation  for  the  gen- 
erators. These  exciters  are  impelled  by  individual 
Pelton  wheels  which  are  supplied  from  the  main  pen- 
stock pipes. 

The  transmission  line  is  of  No.  1  stranded  alumi- 
num wire,  with  the  exception  of  a  small  portion  of 
the  Folsom  line  between  the  power  house  and  sub- 
station No.  1,  which  consists  of  No.  4  copper  wire. 

The  attendants  at  the  hydroelectric  plant  live  at  a 
boarding  house  owned  by  the  company  and  managed 
by  the  local  superintendent  of  the  plant. 

Oil  circuit  breakers  are  installed  on  each  phase 
of  the  transmission  line.  They  are  of  the  Thompson 
tj'pe  and  are  manufactured  by  the  Pacific  Electric 
&  Manufacturing  Company-. 

As  shown  in  the  illustration  there  are  two  high- 
tension  transmission  sj'stems  emanating  from  the 
power  house.  One  branch  is  known  as  the  Folsom 
line  and  the  other  as  the  Stockton.  .Although  these 
two  lines  are  not  lied  in  one  with  the  other,  as  shown 


on  the  map,  as  a  rule,  the  load  on  each  circuit  is 
well  balanced.  On  the  Folsom  circuit,  40  per  cent  of 
the  entire  output  of  the  system  is  used  for  four  large 
gold  dredges  owned  by  the  Natomas  Consolidated 
Mining  Company,  and  one  by  the  .Vshburton.  One- 
tenth  of  the  output  of  the  system  is  used  to  su|)ply  the 
towns  of  Lodi,  Gait,  Florin,  and  other  municipalities 
along  the  line. 

The  Stockton  line  supplies  the  city  of  Stockton 
and  operates  three  gold  dredges  at  Jennie  Lind.  In 
addition  to  this  power  consumption,  two  gold  mines 
known  as  the  Alpine  Gold  Mining  Company  and  the 
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Map  of  Western  States  Gas  &  Eh-ctric  Co. 's  Transmission  Lines, 


California  Exploration  Company,  are  supplied  at  Ply- 
mouth, as  well  as  two  gold  mines  at  Placerville. 
Convenient  switches  are  installed  as  indicated  on  the 
map.  In  case  of  an  accident  these  allow  of  a  remark- 
able pliability  and  continuity  of  service  to  that  portion 
o*  the  line  not  impaired. 
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Physical  connections  arc  made  witii  the  Pacific 
Gas  &  Electric  Company  at  two  points,  one  at  Sub- 
station No.  1  at  Natoma  and  the  other  at  Stockton. 
\\' ithin  the  next  few  months  physical  connection  will 
he  made  with  the  Sierra  &  San  Francisco  lines  which 
pass  within  striking  distance  of  Stockton.  With  such 
a  meshwork  as  this  the  Western  States  Gas  &  Elec- 
tric Company  is  assured  of  perfect  continuity  of 
service. 

Wooden  poles  are  used  in  the  transmission  sys- 
tem and  the  insulators  arc 
type,  tested  to  100,000  volts. 
spaced  in  an  equilateral  triangle  with  the  upper  apex 
represented  by  the  insulator  on  the  top  of  the  pole. 
The  complete  transmission  system  comprises  about 
200  miles  of  55,000  volt  line.' 


)f   the    four-part    Victor 
The  wires  arc  6  ft.  apart, 


Folsom  Substation  No.    1,   Also  Showing  Pacific  Gas 
&  Electric  Company's  Paralleling  Station. 

The  plant  formerly  owned  by  the  old  Stockton 
Gas  &  Electric  Company  has  been  converted  into 
what  is  now  known  as  Station  A.  In  addition  to  the 
principal  gas  works  which  are  located  at  this  point, 
there  is  also  installed  a  400  kw.,  600  volt,  667  ampere, 
500  r.p.m.,  direct  current  Westinghouse  motor  gener- 
ator set.  This  current  is  sold  to  the  local  electric 
railway  system  of  Stockton,  the  Stockton  Electric 
Railway  Company.  There  are  also  located  here  two 
150  kw.  direct  current  Westinghouse  generator  sets 
which  are  driven  by  a  200  kw.  General  Electric  syn- 
chronous motor.  These  latter  sets  are  used  for  ele- 
vator service.  This  station  is  also  used  as  a  distrib- 
uting substation.  In  order  to  handle  the  voltage  prop- 
erly, three  750  kw.  Stanley  electric  transformers  are 
here  installed. 

Station  B  constitutes  the  main  substation  for  the 
long  distance  transmission  line  and  contains  the 
steam  auxiliary.  There  are  installed  here  three  Bab- 
cock  &  \\'ilcox  boilers,  which,  on  the  basis  of  10  sq. 
ft.  of  heating  surface  per  h.p..  have  each  a  rating 
of  402.3  h.p.  C.  C.  Moore  oil  burners,  of  the  back 
fire  type,  efficiently  supply  heat  to  the  Peabody  fur- 
naces. The  oil  is  pumped  by  means  of  the  6x4x6  in. 
Worthington  oil  pumps.  Oil  is  stored  in  a  2500  bbl. 
steel  tank  which  is  situated  within  a  safe  distance  of 
the   main   building   and   has    pipe   connections   to    the 


main  tanks  of  the  Standard  and  .\ssociated  Oil  Com- 
panies. 

The  main  building,  housing  the  boiler  and  turbine 
installation,  is  60x80  ft.  with  corrugated  iron  roofing 
and  concrete  foundation.  The  stack  is  105  ft.  high,  66 
inches  in  diameter  and  is  of  steel.  A  2  in.  centrifugal, 
motor-driven  pump  supplies  water  for  the  cooling  of 
the  transformers  and  the  make-up  water  for  boilers, 
pumping  from  a  well  135  ft.  deep  with  a  7  in.  bore. 
Thus  the  company  has  its  own  individual  water  sup- 
ply. A  connection,  however,  is  made  to  the  city 
mains,  for  emergency.  A  9000  gallon  wooden  tank 
reservoirs  sufficient  water  for  ordinary  operating  con- 
ditions. 

The  main  power  generated  in  this  station  is  sup- 
plied from  a   1500  kw.   \ertical   Curtis  turbine   which 


lOxt.iiiii    ,,f  Stiiikton   Steam   PlaiU. 

operates  under  175  lb.  .gau.ge  pressure,  28J/^  in. 
vacuum.  A  .^luricvaut  l)l(jwer.  driven  1iy  a  15  h.p. 
n^otor,  supi)lies  forced  draft  for  the  generator,  and, 
under  these  conditions,  it  is  found  a  200S- kw.  load 
can  be  continuously  maintained.  .\  35  kw.  Curtis 
turbine  generator  set  and  also  a  35  kw.  motor  driven 
set  constitute  the  exciters. 

The  condenser  has  6000  sq.  ft.  of  condensing  sur- 
face. It  is  of  the  Worthington  type  and  the  same 
make  is  also  represented  in  the  dr\'  vacuum  pump 
which  is  8x16x12  in.  A  two-stage  Worthington 
2"/  in.  pump,  driven  by  a  10  h.p.,  General  Electric 
three-phase  motor,  acts  as  a  wet  vacuum  pump  in 
pumping  the  condensate  from  the  hotwell  into  the 
heater.  A  14  in.  circulating  pump  is  steam  driven  by 
an  8  x  12  in.  Blake  engine. 

The  step-bearing  pressure,  which  is  maintained  at 
700  lb.,  is  supplied  by  either  of  two  6  x  2'/^  x  6  in.  Wor- 
tliington  pumps.  The  usual  type  of  baffler  is  installed 
to  vary  the  pressure.  Two  AVorthington  feed  pumps 
of  the  Admiralty  type,  9x6x10  in.  are  utilized  in 
the  feed-water  supply.  This  water  is  heated  by  a 
1000  h.p.  Cochrane  feed  water  heater.  A  20-ton  trav- 
eling crane,  manufactured  by  the  Cyclops  Iron  Works, 
i';  installed  in  the  station  to  lift  the  heavy  apparatus. 

The  switchboard  apparatus  '  is  of  the  General 
Electric  standard  construction  so  far  as  the  alter- 
nating current  installation  is  concerned.  On  the  other 
hand  the  direct  current  supply  is  measured  by  the 
'Westinghouse  switchboard  instruments. 

This  station  is  used  as  a  distributing  point  in  addi- 
tion to  its  function  of  supplying  auxiliary  power  to 
the  main  high  tension  system.  Three  1000  kw.  Gen- 
eral Electric,  oil-insulated,  water-cooled    transformers 
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maintain  the  proper  55,000-2200-volt  relations.    There  ELECTRIC  POWER  IN  THE  MANUFACTURING 

are  also  three  275  kw.  General  Electric,  oil-insulated,  INDUSTRY  ON  THE  PACIFIC  COAST. 

water-cooled   transformers,  having  the  same  ratio  of  E.   Dana   Durand,   director  of  the   United   States 

transformation.     The  company   supplies  considerable  Census,  has  thus  summarized  the  industrial  applica- 

power  to   the   Central   California   Traction   Company,  tion  of  the  Pacific  Coast  for  one  of  the  leading  bond- 

which  operates  an    interurban    system    between    the  ing  houses: 

cities  of  Stockton  and  Sacramento.  There  are  several  causes  which  go  to  explain  the 

In  this  station  there  are  to  be  found  a  motor  gen-  ,.^pjj   development  of    manufactures    on    the    Pacific 

erator  set,  consisting  of  two  300  kw.,  600-volt,  500-am-  Q^^^t  during  the  past  ten  years.    Two  of  these  causes, 

pere  direct  current  Westinghouse  generators,  directly  ^^^^ly^  the  greatly  increased  use  of  petroleum  fuel 

connected  to  a  720  h.p.,  2300  volt,  60  cycle  three-phase  ^^^  the'greatly  increased  development  of  hydro-electric 

Westinghouse  synchronous  motor.    A  60  h.p.  induction  p^^ygr,     deserve     somewhat      detailed      consideration, 

motor  operating  at  900  r.p.m.,  2.300  volts,  60  cycles,  is  ,\moj,g  ^ther  causes  which  may  be  incidentally  men- 

also  directly  connected  to  this  mechanism  and  is  used  tjo^ed    are    the    rapid    growth    of   population   on    the 

as  a  starting  device.     This  set  supplies  either  600  or  Co^st,  increasing  the  demand  for  manufactured  pro- 

1200  volts.                                                                   _  ducts;   the   development   of  agricultural   industry,   in- 

Power  is  also  supplied  to  the   Central   Traction  creasing  the  supply  of  raw  materials;  and  the  advance 

Company's    local    lines    in    Stockton.     This  is  accom-  j^j  ^j^^  ^^.^^^  pj  lumber  throughout  the  country,  result- 

plished  by  means  of  400  kw.  600-volt,  direct  current,  j^^^  j^^  ^^  increased  demand  for  that  product  from  the 

Westinghouse  generator,  directly  connected  to  a  585  pacific  Coast  States. 

h.p.  2200  volt,  500  r.p.m.,  three-phase,    Westinghouse  ^^^  ^^^  ^.^^^  ^,^^  ,^^^  ^j  adequate  supplies  of  local 

induction  motor.     Both  Station  A  and  Station  R  may  ^^^j  ^^..^^  considered  as  a  permanent  bar  to  the  exten- 

be  supplied  with  energy  from  the  Pacific  Gas  &  Llec-  ^.^^^  development  of  manufacturing  industry  on   the 

trie  Company's  lines,  the  American  River  station,  and  p,^^.^^  ^^^^^     ^,^^  conditions  have  now  been  entirely 

soon  the  Sierra  &  San  Francisco  Power  Company.  changed,  partly  by  the  discovery  of  considerable  sup- 

The  management  have  instituted  a  policy  looking  ^y^^^'^^  ^^^j  ^^  ^^^  ^o^th  Pacific  Coast,  but  much  more 

toward  the  improvement  of  service  in  every  particular.  ^^^  discovery  of  enormous  quantities  of  petroleum 

Especially  is  this  true  in  their  efforts  to  decrease  com-  ^^^j  .      improvements  in  electric  transmission,  which 

plaints  and  increase  the  general  usefulness  an.l  efh-  ^^^^^  possible  the  economical  utilization  of  the  mag- 

ciency  of  the  system.     To  this  end  automobiles  have  ^-^^^^^^  ^^^^^^  powers  of  the  Coast  States.    In  no  other 

been  purchased  to  be  ready  to  answer  complaints  at  ^^^^^^^  q£  ^he  country  are  there  so  many  lofty  moun- 

all  hours  of  the  day  and  night.     A  brick  garage  has  ^^.^^    ^.^j^  attendant  water  power,  in  close  proximity 

been  built  to  house  the  automobile  equipment.     This  ^^^  ^^^   ^^^  ^^^^^  ^^^  ^^  ^^^^^^   ^p^^i,^   .^rgas.     There 

equipment   consists  of  one  2-ton   Gramm   gas  truck,  ^^^^^  ^^^^  ^^  ^^  nothing  in  the  way  of  an  almost  un- 

two  Reo  1500  lb.  gas  trucks,  one  1-ton  electric  truck,  jj^j^^^  development  of  those  industries  which  require 

one  750  lb.  electric  truck,  one  40  h.p.  Stoddard-Dayton  ^^^^j. 

touring  car,  and  two  20  h.p.  Maxwell  automobiles.  ^           ^^^  production  of  crude  petroleum  in  Cali- 

In  Its  relationship  with  the  mother  company,  the  amounted  to  4,324,000  barrels;  in  1910  it  was 

H.  M.  Byllesby  Company  of  Chicago,  this  system  pre-  '^J^/j^^^^ ^,^^^  73  o„  qW  barrels.     California  now  pro- 

sents  an  interesting  illustration  of  the  efficient   and  ^^^^^^  ^^          ^^^^  ^^  ^^^  ^^^^,  petroleum  output  of  the 

close    organization    maintained.     Full    and    complete  ^^             F^^^^^^  ^^^  ^^^_^^^^  ^.^^^^,^  ^^  ^^^^^^^  p^. 

managerial  reports  are  sent  to  the  home  ofice  each  ^^^^^^  ^^^  ^^^  equivalent  of  a  ton  of  average  coal  as 

week,   including    a    news    letter.     This    information  ^^  ^^^^  ^^^  California  output  of  petroleum  in  1910 

enables  the  Chicago  office  to  keep  in  the  closest  touch  ^    ;  ^^  ^^^^j^ered  as  the  equivalent  substantially  of 

with  Its  subsidiary  ownings.  ?1  000  000  tons  of  coal.     When  it  is  recalled  that  the 

The    Western    States    Gas    &   Electric    Company  ^^j  ^^^j        Auction  of  the  United  States  is  only  about 

also    controls    extensive    interests    at    Richmond    and  ^qq  qqo  qOO  tons,  the  relative  magnitude  of  this  petro- 

Eureka  in  California,  a  complete  description  of  which  ^^^ '^^               .^  ^^^..^^^     Petroleum  is  now  by  all  odds 

will  appear  in  later  issues  of  the  Journal.  ^^^^  ^^^^  important  fuel  on  the  Pacific  Coast.     It  is 

utilized  in  enormous  quantities  on  the  railroads,  and 
RECENT    LEGAL    DECISIONS.  ^^^^^  ^^^  ^^^  f^gj  ^j  vessels.     In  manufacturing  indus- 
When  a  street  car  is  overloaded  and  a  passenger  ^j.jgg  j^  is  the  predominant   fuel,  particularly  in  Call- 
in  attempting  to  alight  gets  thrown  ofif  the  left  side  fornia. 

of  the  car  and  is  severely  injured  the  company  is  re-  -pj^g  following  statement  shows  the  consumption 

sponsible  for  the  accident,  holds  the  court  in  affirming  ^f  dift'erent  kinds  of  fuel  in  the  manufacturing  indus- 

Judge  Mitchell  Gillian.,  in  King  county.  Wash.,  who  ^^j^^  ,-,f  t|-,e  Pacific  Coast  in  1909: 

allowed   a  $6500   verdict   in    favor   of  \\'illiam    J.    Elliott  ^^^^^^^^  ^^   ^^^^   ^^^^^^^^   ^^^   Manufactures   m   Paoifio  coast  states,   1909. 

to  stand  against  the  Seattle,  Renton  &  Southern  Ry.  ^^^  „f  f„^,                           Total    Washington  Oregon  California 

When  a  lineman  climbs  a  pole  and  falls  because  Coai:                                            m^i  e  "es  462  4,421 

of  a  defective  spot  in  the  wood,  the  company  cannot  be  ^tu^SllsX^TtL) :'.'.'.'.     478;789  4i7;466  is.iss  ^43,166 

held  responsible,  says  the  Washington  Supreme  Court         coke   (Bhort  tons) Hl'lH  22o!727  ii6;762  76;323 

in  reversing  the  Spokane  Superior  Court  in  the  case  oirandudtog  gasoline)  ■(bbisV.io,i57;o88  674;952  599,121  8.883,015 

of  Clvde  H.  Hood  against  the   Pacific  Telephone  &  '^''Zwshort''toSsr'''^  *?  2,902.000  193,000  ni.ooo  2.538.000 

Telegraph   Companj^,"  appellant.                                                ca/aooffeet) .°. . ! : ! 4X8.484  90,ii.  25.821  302.548 
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The  fuel  oil  consumed  in  California  manufactur- 
ing industries  in  1909  was  no  less  than  8,883,  015  bar- 
rels, or  the  equivalent  of  more  than  2,500,000  tons  of 
coal,  while  the  total  consumption  of  coal  and  coke  in 
the  same  indu^tries  was  only  about  160,000  tons.  In 
Oregon  also  oil  contributes  a  much  larger  proportion 
of  fuel  to  manufacturing  industry  than  coal.  Only  in 
Washington  does  coal  outrank  oil  as  a  fuel.  On  the 
Tacific  Coast,  as  a  whole,  the  consumption  of  oil  a? 
fuel  in  manufacturing  establishments  in  1909  amounted 
to  10,157,088  barrels,  or  the  equivalent  of  over  2,900,000 
tons  of  coal,  while  the  total  consumption  of  coal  itself, 
including  coke,  was  only  657,000  tons. 

It  should  be  noted  that  there  is  a  considerable 
consumption  also  of  wood  as  fuel  for  manufacturing 
establishments.  A  large  proportion  of  this  is  the  waste 
product  of  lumber  mills.  In  fact,  it  is  doubtful 
whether  the  wood  reported  as  fuel  by  lumber  mills 
represents  the  total  cjuantity  consumed  by  them. 

Electric  Power  in  Manufactures. 

It  is  impossible  to  State  precisel\  liuw  much  hydro- 
electric power  is  utilized  in  manufacturing  industries 
of  the  Pacific  Coast,  but  the  available  statistics  make 
clear  the  great  and  increasing  importance  of  such 
power  in  manufacturing  industr}',  as  well  as  in  public 
lighting  and  the  operation  of  street  railways.  The 
census  schedule  of  manufactures  calls  for  the  horse- 
power of  water  wheels  owned  by  manufacturing  estab- 
lishments themselves,  and  also  for  the  horsepower 
of  electric  motors  in  manufacturing  establishments 
which  are  operated  by  current  purchased  from  outside 
concerns.  The  returns  do  not,  however,  indicate  what 
part  of  the  power  generated  by  water  wheels  owned  by 
manufacturing  estaljlislinients  is  converted  into  elec- 
tric power,  nor  do  they  indicate  what  part  of  the  elec- 
tric power  rented  from  outside  concerns  is  generated 
by  water  wheels.  It  is  a  well-known  fact,  however, 
that  the  larger  part  of  the  rented  electric  current  is 
generated  by  water  wheels. 

The  following  table  shows,  for  each  of  the  Pacific 
Coast  States,  for  1899  and  190*>,  the  horsepower  of  the 
se\'eral  classes  of  primarv  engines  or  motors  owned 
by  manufacturing  establishments,  and  also  the  horse- 
power of  the  motors  in  such  establishments  which  are 
o])erated  by  rented  electric  current.  .\  separate  item 
shows  the  horsepower  of  motors  operated  by  elec- 
tricity generated  by  the  primary  engines  owned  by 
the  manufacturing  establishments  themselves;  this 
latter  item,  of  course,  is  not  added  into  the  total,  as 
it  would  involve  duplication,  but  the  horsepower  of 
motors  run  by  rented  electric  current  is  included  in 
the  total  power  utilized  by  manufacturing  establish- 
ments. 


This  table  shows  that  in  1909  the  horsepower  of 
motors  run  by  rented  electric  current  represented  over 
one-fifth  of  the  total  horsepower  employed  in  manu- 
factures, 162,299  out  of  802,016.  In  California  the  pro- 
portion was  over  35  per  cent.  In  the  factories  of  that 
State  the  horsepower  of  motors  using  rented  electric 
current  is  three-fifths  as  great  as  the  horsepower  of  the 
steam  engines  owned  by  such  factories.  On  the  Coast 
as  a  whole,  in  addition  to  the  162,299  horsepower  of 
motors  run  by  rented  electric  current,  the  motors  run 
by  current  generated  by  the  manufacturing  establish- 
ments themselves  have  45,802  horsepower,  or  a  grand 
total  of  over  208,000  electric  horsepower  in  factories. 

Particularly  remarkable  is  the  increase  in  the  use 
of  electric  power  in  factories  on  the  Coast.  The  horse- 
power of  motors  operated  by  rented  electric  current  in- 
creased from  14,428  in  1899  to  162,299  in  1909,  or  more 
than  ele\en-fold.  The  horsepower  of  steam  engines 
owned  by  manufacturing  establishments  in  the  mean- 
time multii)lied  oidy  about  two  and  one-half  times. 
The  horse  jxiwer  of  motors  operated  by  rented  electric 
current  in  California  increased  during  the  decade  fr.ini 
9624  to  116,437:  in  Oregon  from  2243  to  14,811 ;  and  in 
Washington  from  2562  to  30,951.  The  fact  that  steam 
power  still  far  exceeds  electric  power  in  importance 
in  the  manufacturing  industries  of  Oregon  and  Wash- 
ington is  largely  due  to  the  jiredominance  of  the  lum- 
ber industry  in  these  two  States,  in  which  induslrx' 
steam  can  be  generated  cheaply  by  the  use  of  mill 
waste,  sawdust,  and  so  forth. 

Development  of  Hydroelectric  Power. 

In  connection  with  these  statistics  of  manufactur- 
ing establishments  on  the  Pacific  Coast  and  of  the 
power  used  in  them,  it  may  be  of  interest  to  call  at- 
tention likewise  to  the  statistics  of  the  electrical  indus- 
try as  such.  I'nfortunately  the  latest  census  statistics, 
which  relate  to  the  year  1907,  are  somewhat  out  of 
date  in  an  industry  of  such  rapid  development. 

The  census  statistics  of  the  production  of  electric 
li.ght  and  power  relate  only  to  central  stations,  which 
furnish  light  or  power  to  the  outside  public.  They  do 
not  include  electric  plants  operated  by  manufacturing, 
niining,  or  other  concerns  for  the  production  of  current 
for  their  own  exclusive  use.  The  following  statement 
shows,  for  each  of  the  Pacific  Coast  States,  the  horse- 
power of  primarv  motors  in  central  electric  stations. 


Horsepower  of  Central  Electric  Stations. 


Total  horsepower 

1907  1902 

California     384,673  134,788 

Oregon     126,815  17,798 

Wasliinsrtnn    f>7.224  22,894 

Pacific    Coast 578,712  175,480 

Entire   United    States 4,098,1SS  1,S45,04S 

I»acifie  Coast's  percentage  of 

total  for  United  Stares..        14.1  9.5 


Water  wheels,  1907 
Per  cent 


Horsepower 

208,444 

102,052 

56,118 

366,614 

1,349,087 

27.2 


of  total 
54.2 
80.5 
83.5 
63.4 
32.9 


Horsepower  of  Engines  or  Motors  in  Manufacturing   Establishments,   1899  and 
Pacific  Coast Cahiornia ' 


Total    Power 


1909 
.802,016 


Owned  prime  motors 

steam  engines   563,000 

Water    wheels     62,273 

Gas  .ind  all  other  engines 12,986 

Electric  motors  run  hy  rented  current .  162,299 
other  rented  power 1,458 


Electric  power  generated  by   primarj- 

power  above   45,802 


1899 
274,559 

220,925 

30,796 

5,309 

14,429 

3,100 

7,100 


Per  cent 

increase 

192.1 


154.8 

102.2 

144.6 

1,024.8 

— 52.9 

539.7 


1909 
:i29,lllO 


193,526 

7,390 

10,425 

1  16,537 
1.222 

7,147 


18! 
126. 


)9 
953 


190 
,680 
.853 
.624 
,606 


1909. 

ircKon- 


1909 
175,019 

112,244 

47,041 

825 

14,81  1 

98 


1S99 
60,005 

37,986 

19,263 

195 

2,243 

318 

447 


-Washington— 


1909 

297,897 

257,230 

7,842 

1,736 

30,951 

138 

12,664 


1899 
87,601 


575 
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This  table  shows  that  in  1907  the  central  electric 
stations  of  the  three  Pacific  Coast  States  together  pos- 
sessed no  less  than  578.712  horsepower,  or  14.1  per 
cent  of  the  total  for  the  entire  United  States.  The 
horsepower  of  stations  on  the  Pacific  Coast  had  more 
than  trebled  during  the  short  period  between  1902  and 
1907.  The  most  striking  feature  in  the  Pacific  Coast 
States,  however,  is  the  large  ])roportion  of  electric  cur- 
rent which  is  generated  by  water  wheels.  The  horse- 
power of  water  wheels  of  central  electric  stations  in 
these  States  in  1907  rei^resented  more  than  five-eighths 
01  the  total  primary  horsepower  of  such  stations.  This 
proportion  is  far  higher  than  in  most  other  ])arts  of 
the  United  States.  Of  the  total  cajiacity  of  water 
wheels  connected  with  central  electric  stations  in  the 
entire  country  more  than  onc-fdurth  is  found  on  the 
Pacific  Coast. 

Income  of  Central   Electric  Stations  From  Electric  Service. 

Stationar>' 

Total                  I.ichling  Motors             .\11  other 
Pacific    Coast — 

AnioHiit — 1907 $18,982,000      $11,470,000  $4,733,000       $2,779,000 

.\mount — 1902....         6,324,000           4,389,000  1,385,000              5.50,000 
Per  cent  from  each 

source,    1907..         100.0                     00.4  24.9                    14.7 
Per  cent  from  each 

source,    1902..         100.0                     09.4  21.9                      8.7 

United  States — 

Amount — 1907 169,015,000       125,755,000      28,512,000        15,348,000 

Amount — 1902....       84,186,000         70,138,000         9,910,000  4,138,000 

Per  cent  from  each 

source,    1907..         100.0  74.1  10.8  9.1 

Per  cent  from  each 

source,    1902..         100.0  83.3  11.8  4.9 

.'Xnother  noteworthy  feature  of  the  statistics  of 
central  electric  stations  on  the  Pacific  Coast  is  tlie 
large  proptjrtion  of  their  current  whicii  is  sold  for  use 
in  stationary  motors,  such  current  for  the  most  part 
representing  that  used  in  manufacturing  industries. 
The  statistics  do  not  show  the  actual  quantity  of  cur- 
rent sold  for  dift'erent  purjioscs.  but  they  do  sht)w  the 
amount  of  revenue  obtained  from  current  according 
to  classes  of  service. 

The  figures  given  in  the  above  table  for  the  in- 
come from  lighting  service  represent,  not  only  the 
direct  income  of  the  stations  from  lights  operated  by 
iiig  companies;  as  the  returns  of  all  lighting 
companies  are  also  included,  this  item  involves 
some  duplication:  the  other  two  items  have  little  or  no 
such  duplication.  The  item  of  "Receipts  from  all  other 
current"  represents  chiefly  that  furnished  to  street  rail- 
way companies  by  the  central  electric  stations.  It  will 
be  seen  that  in  1907  the  total  income  of  the  central  elec- 
tric stations  in  the  Pacific  Coast  States  from  electric 
service  was  $18,982,000,  of  which  almost  exactly  one- 
fourth  was  derived  from  current  furnished  for  stationary 
motors.  For  the  United  States  as  a  whole  the  revenue 
from  current  furnished  to  stationary  motors  was  only 
about  one-sixth  of  the  total  revenue.  The  income  of 
central  electric  stations  on  the  Pacific  Coast  from  elec- 
tric service  trebled  from  1902  to  1907,  and  the  income 
from  current  furnished  to  stationarv  motors  consider- 
ably more  than  trebled. 

It  is  peculiarly  fortunate  for  the  manufacturing 
and  other  industries  of  the  Pacific  Coast  that  two  enor- 
mously important  new  sources  of  power — oil  fuel  and 
water  pow'er — have  been  developed  side  by  side  during 
recent  years.  Plad  either  one  alone  come  into  the  field, 
there  might  have  been  some  danger  of  monopolv  with 
consequent  high  rates  for  ]iower. 


PACIFIC  COAST  A.  L  E.  E.  CONVENTION. 

The  271st  meeting  of  the  .\merican  Institute  of 
Tlectrical  Engineers  was  called  to  order  at  11  :00  a.  m. 
April  16th,  at  Portland,  Oregon,  by  F.  D.  \\'eber,  chair- 
man of  the  Portland  section.  S.  (!.  McMeeii  gave  the 
address  of  welcome  which  was  resjionded  to  by  Presi- 
dent Gano  Dunn. 

An  excellent  program  of  ])apers  was  ])resented, 
as  has  been  previously  noted  in  these  columns,  and 
a  most  spirited  and  enthusiastic  discussion  was  held 
among  the  150  members  in  attendance.  All  present 
voted  this  to  have  been  the  most  successful  of  the 
Institute  meetings  yet  held  in  the  Pacific  Coast,  not 
only  in  point  of  attendance  and  in  value  of  papers 
presented,  but  also  in  the  good  feeling  engendered. 

The  informal  banquet  on  Tuesday  evening  was 
the  real  get-together  of  the  convention,  about  1.50 
members  and  ladies  being  seated  in  the  blue  dining 
room  of  the  Hotel  .Multnomah.  V.  1).  Weber,  chair- 
man of  the  Portland  Section  introduced  15.  S.  Josse- 
lyn.  president  of  the  Portland  Railway,  Light  & 
Power  Company,  as  the  first  speaker,  Mr.  Josselyn 
gi\-ing  a  forceful  address  of  welcome.  S.  (1.  McMeen 
spoke  in  his  inimitable  \-ein  of  si)ontaneous  wit.  W. 
\\'.  Hriggs  was  then  called  upon  as  the  only  original 
single-jointed  ambidexterous  talker  on  earth.  Mr. 
Briggs  maintained  his  reputation  to  such  good  ad- 
vantage that  President  Dunn  later  ])roposed  a  fourth 
grade  of  membership  in  the  Institute,  of  which  Mr. 
iiriggs  would  be  the  first  member,  a  grade  still  higher 
than  Fellow,  namely,  that  of  "Good-Fellow.'"  .\.  II. 
iiabcock  created  much  amusement  by  ex])laining  the 
"kitchen  cabinet,"  l)ut  later  took  the  mcmbershi])  to 
t.-'sk  for  neglecting  the  proper  sjiirit  of  welcome  to 
President  Dunn  in  their  eagerness  to  tell  about  local 
things  for  which  Mr.  Dunn  had  frequently  ex])rcssed 
the  greatest  admiration  and  ajipreciation.  President 
Dunn's  opening  remarks  and  pleasing  manner  earned 
for  him  the  title  of  the  "golden  tongued  speaker." 
As  he  proceeded  he  gracefully  took  up  the  subject 
appointed,  that  of  the  next  International  Engineering 
Congress  to  be  held  in  San  Francisco  in  1915,  paving 
a  glowing  tribute  to  those  San  h'rancisco  members 
who  had  succeeded  in  obtaining  this.  J.  E.  'Slac- 
Donald  with  a  few  clever  anecdotes  handled  the  sub- 
ject of  "Conventions"  most  satisfactorily.  J.  E.  Da- 
vidson, manager  of  the  Pacific  Power  &  Light  Com- 
pany, told  of  the  coming  National  Electric  Light  A.s- 
sociation  Convention  at  Seattle.  Tiic  last  scheduled 
s])eech  was  by  Mr.  Ralph  W.  Pope,  honorary  secre- 
tary. In  addition  there  were  a  number  of  unannounced 
speeches  by  Mr.  Dunn  and  .Mr.  McMeen  much  to  the 
delight  of  the  listeners  and  .Mrs.  .A.  H.  Babcock  re- 
s()onded  to  the  president's  request  to  give  them  a  few 
remarks,  in  her  usual  capable  and  witty  manner.  The 
president  then  proposed  three  cheers  for  the  first 
lady  to  speak  at  an  A.  I.  E.  E.  gathering. 

Wednesday  morning  was  devoted  to  papers  and 
discussions  and  in  the  afternoon  o\-er  one  hundred 
niembers  and  their  ladies  embarked  on  the  steamer 
"Undine"  for  a  trip  to  Willamette  Falls.  .\  stop  was 
made  at  Station  ".A."  of  the  Portland  Railway,  Light 
i^-  Power  Company  in  order  that  the  visitors  might 
inspect    its    equipment,    the    feature   of   saw-dust    fuel 
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exciting  most  comment.  The  trip  to  the  falls  was  vm- 
eventUil  but  on  the  return  the  vessel  ran  aground 
while  attempting  to  navigate  an  abrupt  turn  in  the 
swift  current  and  after  futile  attempts  to  float  her  a 
call  was  sent  to  Portland  for  another  boat.  Meanwhile, 
the  ladies  and  their  escorts  were  taken  ofif  in  a  launch 
and  w-ere  returned  from  Oregon  City  on  the  inter- 
urban  electric  while  the  remainder  awaited  until  a 
later  hour  for  the  boat  from  Portland. 

The  whole  of  Thursday  was  devoted  to  papers 
and  discussions  and  in  the  evening  Mr.  A.  B.  Bab- 
cock  brought  the  regular  sessions  of  the  convention 
to  a  close  with  aii  illustrated  lecture  on  the  Southern 
Pacific  Company's  electric  suburban  system  around 
San  Francisco  Bay.  This  was  given  in  the  ball-room 
ot  the  Hotel  Multnomah  with  a  large  attendance. 

At  the  conclusion  of  the  lecture,  O.  B.  Coldwell, 
in  behalf  of  the  Portland  Section,  presented  President 
Dunn  with  a  massive  silver  loving  cup.  Mr.  Dunn 
was  completely  taken  by  surprise  and  was  momen- 
tarily at  a  loss  for  words  notwithstanding  his  quick 
wit  and  everready  gift  for  speaking.  However,  in 
a  few  words  of  pleasing  tribute  he  expressed  his 
thanks  and  in  closing  invited  the  assembly  to  join  him 
in  christening  the  cup.  Brimming  with  champagne  it 
was  passed  around  several  times,  thus  giving  a  most 
happy  and  auspicious  ending  to  the  convention. 

On  Friday  an  all-day  excursion  was  taken  to  the 
River  Mill  and  Estacada  plants  of  the  Portland  Rail- 
way, Light  &  Power  Company  in  a  special  train  occu- 
pied by  150  members  and  guests.  Lunch  was  served 
at  the  hotel  and  the  day  made  pleasant  by  every  possi- 
ble courtesy  from  the  company  officials. 

The  following  guests  and  members  were  in  attend- 
ance : 

\  isilint;    I. allies. 

Babcock,   Mis.    A.    H Oakland,  California 

Biereton,   Mis.    W.    P Portland,  Oregon 

Briggs.    Mrs.    \V.    W San   Francisco.  California 

Bowden.    Mrs.    R.    A San   Francisco.  California 

Bartholrl.    Mrs.    G.    M Portland,   Oregon 

Eliot,    Mrs.    Edward    M Portland.   Oregon 

Cramer,   Mrs.    L.    B Portland,   Oregon 

Corbett,  Mrs.  L.  .1 Moscow.   Idaho 

Collins,   Mrs.    C.    R SeattlcWashlngton 

Coldwell.    Mrs.    O.    B Portland.   Oregon 

Peakin,    Mrs.    O Berkeley.   California 

Ewart,   Mrs.    Krma     Portland.   Oregon 

Ewart,   Mrs.    -A.   C Portland.   Oregon 

Ewart.    Miss    Evalyn Portland.   Oregon 

Fuller,    Mrs.    F.    I Portland,   Oregon 

Fiillerton,  Mrs.  D.  P San  Mateo.   California 

Hillebrnnd.    Mrs.    W.    A Corvallis.   Oregon 

Krihs.    Mrs.    G Portland.   Oregon 

Martin,    Mrs.    J.    C Portland.   Oregon 

TVTontres.    Mrs.    R.    F Portland.   Oregon 

McMeeri.    Mrs.    S.    G Chicago,   Illinois 

Mondv,    Mrs.    A.    S Portland.   Oregon 

Nock,    Mrs.    G.    P Portland.   Oregon 

Pruden.    Miss    .\.    Bird Portland.   Oregon 

Pope.  Mrs.  Rilph  W Elizabeth.  New  Jersey 

Peaslie.  Mrs.  Maude  M Portland.   Oregon 

Smith.    Mrs    Clinton    B Portland.   Oregon 

Scott.   Mrs.   'Willinm   D Portland.   Oregon 

Searing.  Mrs.  F.  D Portland,   Oregon 

Turner.   Mrs.   Wm.   S Portland.   Oregon 

Le   Tourpeau.   Mrs.   F.   H Portland.   Oregon 

Van    Norlen.   Mrs.   R.  'tt' San   Frnnoisco.   California 

■Weber.    Mrs.    F.    O Portland.  Oregon 

T'^est.   Mrs.    Edward    A Portland.   Oregon 

Wakeman.    Mrs.    Wm.    .T Portland.   Oregon 

1,oeal    Meinber.s    and    Tlioir  Giie.stM. 

Ariderson.   B.   T.  Geisbeek.     S.  Rawson.   F.   P. 

Barthold,    G.    M.  Green.    Franklin    C.  Reed.   M.    E. 

Bu'-ghduff.    A.    E.  Hnrvis.   Gen.   F.  Rockwood.     J.     A. 

Brill.  O.  C.  Hnrza,    L.    F.  Roberts.    T. 

Beaerles.    Fred  Hnen.    'W    M.  Read.    T.ance 

Bnnness.    E.    W.  TTerring.  'W.   E.  Ransopher.    S.    M. 

RnHwin.  la.   H  Havs.   r>.   S.  Sampson.    C.    M. 

T^iarton.    R.    C.  Krihs.    Gordon  SchoolfieM.    H.    H. 

Bi-ereton.   ^\'.    P.  Komler.   G.    A.  Smith.    C.    M. 

^"rker.    Geo.    N.  I.nuridsen.    L.  .Scott.  'W    P. 

Bell.    H.    W.  T.eFever.  O.  D.  Smith.    Clinton    D. 

Brown.    C.    L.  T.ehenbaum.   Paul  Ste-irns.    "Wm.    G. 

Ci-amer.    L.    B.  T..invne.    S     Herbert  Smith.    Warren    P. 

-^oldwell,   O.   E  ^filter,   E.  B.  Searing.    E.    D. 

Chace,    W.    B.  McGonigle,    Chas.  Swartz.    T.    W. 


Colyln,   C.  W.  Monges,    R.    F.  Shearer,  H.   A. 

Cannon,    B,   F.  Martin,    J.    C.  Townsend.    J.    R. 

Condit,    B.    C.  Murphy,    F.    H.  Turner,    Wm.    S. 

(Gondii,   E.   R.  McGee,   n.    F.  Le  Tourneau,   E.  H. 

Carroll,    R.    S.  Moody,    A,    S.  Vorse,    H.    L. 

Campbell,    W.    C.  MoMicken,    A.    C.  Wcin,  Stuart  I. 

Darlington,    F.   W.        McCoy.   Louis  E.  Whipple,  Cyrus  A. 

Havls,    J.    R.  Montieth,    Arthur   D.   Wernicke,    Carl    L, 

Klder,    L.   R.  Mulock,    Red    H.  Wakeman,    II.    R. 

Kliot,    Edward    M.         Nock,    G.    P.  Weber.    F.    D. 

Friendly,   H,  M.  Osborn,   C.   P.  Whitney,    E.    F. 

Fuller.    F.    I.  Parker,  G.  L.  TValdman,   C.   A. 

Gray,   J.   S.  Peaslee.  W.  n.  W'est,   Edward  A. 

Grey.  G.  O.  Porz,   II.   E. 

VlHitlus  Members  niid  Their  Guests. 

Asplund,  J.  W Marshfleld,  Oregon 

-Mvord.  R.  M San   Francisco.   California 

.■\lbert,     L.    F Moscow,  Idaho 

.-Vllen,    E.    G Seattle,  Washington 

I'.laisdell,  Jerome   Bull  Run,   Oregon 

Ralknap.    J.    11 Corvallis,  Oregon 

I'.rotos,    10.   A New    York    City 

Briggs,   W.    W San    Francisco,   California 

Boesch,  John  Kmlle Vancouver,  British  Columbia 

Bass.    J.    E Los    Angeles.  California 

Boynton,    W.    P Eugene,  Oregon 

Habcock,    A.    H San    Francisco.  California 

Converse,    Professor    Charles    Wlllard Eugene.  Oregon 

Coaterline.    Harold Eugene,  Oregon 

Corbett,    L.    J Moscow,  Idaho  ■ 

Clark,    S.    B Oswego,  Oregon 

Currln,   H.   P Cottage  Grove,  Oregon 

Carpenter,   H.  V Pullman,  Washington 

Cohen,  Leeser  R.  Soils Corvallis,  Oregon 

Cooley.    Geo.    R Seattle.  Washington 

Cornick.  Tally  R Petaluma.  California 

Collins.    C.    R Seattle,  Washington 

Christiansen,    Conrad     Toledo.   Oregon 

(•reveling,    A.    B Pullman.   Washington 

f'happell,  W.  Campbell Vancouver,  British   Columbia 

Dearborn,   R.   H Eugene,  Oregon 

Day,    U.    C Corvallis,   Oregon 

Dvson,    A.    H Chicago,   Illinois 

Dunn.   Gano    New   York  City 

Deakln.    G San  Francisco.  California 

Downing.    P.    M San   Francisco.   California 

Dunphv,    Chester    A Pullman,  Washington 

Ewart."  Fred    E Corvallis,   Oregon 

iOisenmenger,    F.    Z Cleveland,  Ohio 

lOdgar,    B     C San   Francisco,   California 

Kuler.    W.    G.    B San   Francisco.  California 

Flsken.    John    B Spokane,    Washington 

I'ujihira.   Y Wakayama,  Japan 

Fullerton.    D San    Mateo,  California 

Gilbert,   L.   D Los  Angeles.  California 

Greisser,   V.   W Spokane,  Washington 

Griswold.    A.    II San  Francisco.  California 

G.nytes.    Herbert     Oakland,   California 

Goodwin,  W.   L San   Francisco,  California 

Goldrick.    H.    C San   Francisco.   California 

Hungate,    J.    W Spokane,  Washington 

Hall,   H.     Y San   Francisco..  California 

Haller     L.    W Corvallis,   Oregon 

Hillebrand.    W.    A Corvallis,   Oregon 

Howes.    Robert    Seattle.  Washington 

Jepperson.  A.   M Corvallis,  Oregon 

Jeter.    F.    A Spokane.  Washington 

Tsmev.   James    Pullman,  Washington 

Tones      .'Vllen    G.  . San  Francisco.  California 

king    John    R Seattle,  Washington 

Kennedy.    Rolland    C Eugene.   Oregon 

Keehhar.    Bishan    Dass Nurmahal.   India 

Kistler,     L.     H Eugene,   Oregon 

Lake,   Norman    L Pullman,  Washington 

Lisberger.     S.     J San   Francisco.  California 

Lindsay.   S.   C Seattle,  Washington 

Miller," A    A Seattle.  Washington 

Meyer's.   Cvrel    H Gresham.  Oregon 

Macdonald.    J.    E Los  Angeles,  California 

Martin.  Alex    Eugene,   Oregon 

Murphy      E.    M Burke,   Idaho 

McGuife,    J.    P Eugene,  Oregon 

Main.     Wm.     S Eugene.   Oregon 

Murphy    George  R San  Francisco,   California 

Milnen   Geo.    R Corvallis.  Oregon 

McMillan.    Fred    O Corvallis.   Oregon 

Nims    F    D Vancouver,  British  Columbia 

Xeill     Will    T Eugene.   Oregon 

Northrop.    F.    Ford Eugene,   Oregon 

Nelson     I    E  Corvallis,   Oregon 

Mckenzie,    Robert    R Corvallis,   Oregon 

LaMoulin.    Walter   W Corvallis.  Oregon 

McMeen     S     G  Chicago,   Illinois 

Outhank.  Karl   W Eugene.   Oregon 

Pope     Ralph    W Elizabeth,  New    Jersey 

Pattee.   CI vde    Eugene,  Oregon 

Porter    C    J      Port  Dover,  Ontario.  Canada 

Shepard. '  E.    R Corvallis.  Oregon 

Saurman    A    B       San  Francisco.   California 

Smith.    Byron    H Springfield,  Oregon 

Sompoon    Geo.   H Calgary,   Alberta,   Canada 

Schoel      W       \  Dallas.   Oregon 

Spurrier.    Odith    K Corvallis.  Oregon 

Smith.    Hugh    I Corvallis,  Oregon 

Stewart     S     I Lebanon.   Oregon 

Thaver     Geo Eugene.   Oregon 

Turner'  C    A San  Francisco.   California 

Varner'    W     R      Corvallis.   Oregon 

Van  Norden.  Rudolph  W San  Franci=co,   California 

Woods.   J.   LeRoy Albany.   Oregon 

Wooster,   L.    F Corvallis,   Oregon 

Wright     L     Earl    Pullman.  Washington 

WasTibiirne.    Claude    B Springfield.   Oregon 

■^Veni<'er      W Corvallis.   Oregon 

Welch    .Tames  W Pittsburg,   Pennsvlvania 

Yates     J     e"  Pullman.   Washington 

ZIpp.   Philip  H Oswego,   Oregon 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 


THE  DOCTRINE  OF 

BY   A.    E.   CI 

Most  of  the  Western  States  have  adopted  statutes 
which  place  the  control  of  water  appropriations  in 
the  office  of  the  State  Engineer.  In  all  but  a  few, 
such  statutes  were  but  recently  adopted  so  that  the 
great  mass  of  water  rights  resting  on  the  doctrine 
of  appropriation  must  be  defined  by  the  principles  laid 
down  from  time  to  time  by  the  courts.  In  the  first 
article  it  was  stated  that  the  California  statutes  (Sec- 
tions 1410  to  1422  of  the  Civil  Code)  were  but  de- 
claratory of  existing  law  (established  by  the  courts). 
Similar  statutes  were  first  adopted  in  the  other  West- 
ern States  and  the  court  rulings  throughout  differ  but 
little. 

Appropriations  Not  Restricted  to  Public  Lands. 

Ihe  slalenienl  is  generally  made  ■  by  those  advo- 
cating the  riparian  doctrine  that  appropriations  (in 
riparian  right  States)  can  only  be  made  on  the  pub- 
lic lands  and  this  view  is  somewhat  sanctioned  by 
earlier  California  decisions.  In  Duckworth  v.  \Vat- 
sonville  (150  Cal.  520)  the  rule  is  positively  stated  as 
follows: 

Tlic  right  to  appropriate  watiT  under  the  provisions  of  the 
Civil  Code  is  not  conlined  to  streams  running  over  public  lands 
of  the  United  States.  It  exists  wherever  the  appropriator  can 
(ind  water  of  a  stream  which  has  not  been  appropriated  and  in 
which  no  other  person  has  or  claims  superior  rights  and  inter- 
ests. 

The  above  does  not  mean  that  one  may  trespass 
upon  private  property  and  make  a  diversion.  The 
right  of  way  for  the  ditch  or  conduit  must,  of  course, 
be  secured  from  the  owner  of  the  riparian  land. 

In  regard  to  appropriations  and  use  on  public 
lands  not  subject  to  entry  it  has  been  recently  held  by 
the  Supreme  Court  of  Washington  in  .\very  v.  John- 
son (109  Pac.  1028)  that  no  such  right  "can  be  ac- 
quired by  one  illegally  occupying  land  in  an  Indian 
reservation,  prior  to  the  opening  of  the  reservation  to 
settlement  under  the  homestead  law." 

Waters  Open  to  Appropriation. 
The  statutes  governing  appropriations  refer  to  the 
waters  subject  thereto  as  "running  w-atcr  flowing  in 
a  river  or  stream,"  "natural  watercourses,"  "all 
waters,"  or  use  other  expressions  of  the  same  nature, 
and  a  few  enumerate  in  addition  "lakes"  and  "springs." 
The  courts  treat  the  waters  of  a  "natural  watercourse" 
as  being  open  to  appropriation  and  a  definition  often 
quoted  is  the  following,  from  Los  Angeles,  etc.  v.  Los 
Angeles  (103  Cal.  466). 

There  must  be  a  stream,  usually  flowing  in  a  particular  direc- 
tion, though  it  need  not  flow  continually.  It  may  sometimes  be 
dry.  It  must  flow  in  a  definite  channel,,  having  a  bod  or  banks, 
and  usually  discharge  itself  into  some  other  stream  or  body 
of  water.  It  must  be  something  more  than  a  mere  surface 
drainage  over  the  entire  face  of  the  tract  of  land,  occasioned 
bv  unusual  freshets  or  other  extraordinary  causes.  It  does  not 
include  the  water  flowing  in  the  hollows  or  ravines  in  land, 
which  is  mere  surface  water  from  rain  or  melting  snow  n.e., 
snow  lying  and  melting  on  the  land),  and  is  discharged  through 
them  from  a  higher  to  a  lower  level,  but  which  at  other  times 
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are  destitute  of  water.    Such  hollow's  or  ravines  are  not,  in  legal 
contemplation,   watercourses. 

The  statement  that  all  waters  of  natural  water- 
courses may  be  appropriated  must  be  qualified  in 
tlie  case  of  navigable  streams.  In  Miller  v.  Enterprise 
Company  (142  Cal.  178)  the  plaintiff  sought  to  enjoin 
the  defendant,  a  subsequent  appropriator,  from  inter- 
fering with  his  dam  and  ditch,  and  the  latter  defended 
its  action  on  the  ground  that  plaintiff's  dam  obstructed 
a  navigable  stream,  the  San  Joaquin  River.  It  was 
held  that  as  the  plaintiff  had  for  many  years  appro- 
priated water  from  the  river,  a  navigable  stream,  with- 
out complaint  from  any  public  authority,  state  or 
national,  and  that  while  navigation  had  been  inter- 
fered with,  no  person  not  connected  with  the  govern- 
ment could  complain.  .'Ml  cases  between  individuals 
raising  the  question  of  interference  with  navigation 
will  undoubtedly  be  decided  in  the  same  way.  It  is 
well  established,  however,  that  the  government  may 
not  only  stop  diversions  from  the  navigable  part  of 
a  stream  but  also  even  those  from  the  non-navigable 
part,  including  tributaries,  if  such  diversions  will  inter- 
fere with  navigation.  (United  States  v.  Rio  Grand 
D.  &  I.  Co.,  174  U.  S.  690). 

In  actual  work  lake  waters  are  often  appropriate<l. 
li  was  contended  in  the  Duckworth  case  (above)  that 
^uch  waters  were  not  "running  water  flowing  in  a 
stream."  but  the  court  held  : 

We  think  the  better  doctrine  in  respect  to  the  character  of 
a  stream  from  which  the  statute  provides  for  appropriations  is 
that  it  is  not  necessary  that  the  stream  should  continue  to  flow 
to  the  sea  or  to  a  junction  with  some  other  stream.  It  is  suffi- 
cient if  there  is  flowing  stream;  and  the  fact  that  it  ends  either 
in  a  swamp,  in  a  sandy  wash  in  which  water  disappears,  or  in 
a  lake  in  which  it  is  accumulated  upon  the  surface  of  the  ground, 
will  not  defeat  the  right  to  make  the  statutory  appropriation 
therefrom,  and  we  can  see  no  reason  why  the  appropriation  in 
siich  a  case  may  not  be  made  from  the  lake  in  wdiich  the  stream 
terminates,  and  which  therefore  constitutes  a  part  of  it,  as 
well  as  froin  any  other  part  of  the  water  course. 

In  Hough  v.  Porter  (Q8  Pac.  1083)  the  Oregon  Su- 
preme Court  held,  contrary  to  the  above,  in  speaking 
of  riparian  rights,  that  when  w-ater  spreads,  as  in 
a  swamp  or  marsh,  "with  no  w-ell-defined  current  it 
cannot  be  deemed  a  water  course."  As  the  Oregon 
statutes  now  pro\-ide  for  the  appropriation  of  "all 
v.-aters"  within  the  State,  this  ruling  cannot  affect 
a])propriators. 

It  is  well  settled  that  water  in  artificial  channels 
or  reservoirs  cannot  be  appropriated  and  waters  arti- 
ficially developed  as  in  a  mining  tunnel  and  allowed 
tn  flow  in  a  natural  water  course  to  place  of  intended 
use  are  likewise  exempt.  It  has  been  recently  held  by 
the  Supreme  Court  of  New  Mexico  in  \'anderwork  v. 
Hewes  (110  Pac.  567).  decided  .August  9.  1910,  that 
"seepage  water  or  waters  from  snows,  rain,  or  springs, 
not  traceable  to  and  forming  a  stream  or  water  course" 
may  be  used  by  the  owner  of  the  land  on  which  they 
rise  and  are  not  subject  to  appropriation  without  his 
consent.    The  rule  was  followed  by  the  Idaho  Supreme 
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Court  in  Kins'  v.  Chaiiiberlin  (118  Pac.  1099)  decided 
Nov.  3,  l''ll,  where  the  waters  in  question  were  sur- 
face waters  cc^llccted  in  a  reservoir  on  plaintiff's  land. 
In  the  first  article  the  notice  of  appropriation  from 
De  Wolfskin  v.  Smith  (5  Cal.  App.  175)  was  given. 
It  was  for  the  water  tlowintj  from  abandoned  oil 
wells  on  the  public  domain.  The  court  held  that  as  the 
water  had  gathered  into  a  stream,  it  was  immaterial 
"whether  this  stream  is  supplied  by  water  percolating 
and  filtering  through  the  earth  or  not."  The  differ- 
ence between  this  case  and  those  cited  in  the  last  para- 
.graph  is  that  these  waters,  thougii  artificially  devel- 
o])ed,  had  been  abandoned,  and  the  others  had  been 
retained  in  private  possession. 

Proceedings  to  Effect  Appropriations. 

An  appropriation  has  been  defined  as  "the  intent 
to  take,  accompanied  by  some  open,  physical  demon- 
stration of  the  intent,  and  for  some  valual^le  use." 

Since  the  adoption  of  the  early  statutes  providing 
for  the  posting  of  notices  at  the  point  of  intended 
diversion,  the  "intent"  is  expressed  in  the  notice.  Fol- 
liiwing  the  notice,  the  steps  are  the  recording  of  the 
notice  and  the  initiation  of  the  construction  work  with- 
in the  time  designated — generally  ten  and  sixty  days 
ri-siiectively — the  prosecution  of  construction  to  com- 
I'letion  with  reasonable  diligence  and  the  application 
t<:  lieneficial  use.  If  the  steps  be  followed,  the  w-ater 
right  dates  from  the  posting  of  the  notice. 

The  question  of  reasonable  diligence  is  a  serious 
one  and  especially  so  as  a  very  erroneous  view  is 
al  road  in  the  land.  A  common  idea  is  that  all  one 
need  do  "to  hold  the  claim"  is  to  act  about  as  he  would 
to  hold  a  mining  claim,  and  the  result  is  that  the  occa- 
sional use  of  a  shoxel  and  whcclliarrow  are  supposed 
to  satisfy  the  requirement.  The  error  of  this  view  was 
shown  in  a  very  early  Xe\ada  case,  Ojihir  Mining 
Company  v.  Carpenter  (4  Xev.  534)  which  is  often 
(uiotcd  on  this  question  by  other  courts.  The  follow- 
ii'g  sentences  are  very  much  to  the  point  and  picture 
conditions  typical  of  far  too  many  of  our  so-called 
water  claims : 

If  the  labor  of  twenty  men  for  tlirce  or  four  months,  in 
a  period  of  two  years  and  a  half,  constitutes  diligence  in  the 
prosecution  of  such  a  vast  enterprise  as  this,  it  is  difficult,  if 
rot  inipossilile.  to  designate  the  entire  want  of  diligence.  The 
manner  in  wliicli  tliis  work  was  prosecuted  certainly  does  not 
accord  with  what  is  generally  understood  to  be  reasonable  dili- 
gence. Diligence  is  defined  to  be  the  "steady  application  to 
business  of  any  kind,  constant  effort  to  accomplish  any  under- 
taking.'" The  law  docs  not  require  any  unusual  or  extraordi- 
nary efforts,  but  only  that  which  is  usual,  ordinary  and  reason- 
at)le.  The  diligence  required  in  cases  of  tliis  kind  is  that 
ci'ustancy  or  steadiness  of  purpose  or  labor  which  is  usual 
with  men  engaged  in  like  enterprises,  and  who  desire  a  speedy 
accomplishment  of  their  designs.  Such  assiduity  in  the  prose 
cution  of  the  enterprise  as  will  manifest  to  the  world  a  bona  fide 
intention  to  complete  it  within  a  reasonable  time.  It  is  doing 
of  an  act,  or  series  of  acts,  witli  all  practical  expedition,  witli 
no  delay,  except  such  as  may  be  incident  to  the  work  itself. 
*         *         *  *         *  *         1-]^^    weatlier    would     not    have 

prevented  work  upon  this  ditch  ordinarily  more  than  three  or 
four  months  in  the  year,  hence  labor  upon  it  could  probably 
liave  been  prosecuted  during  eight  or  nine  months  out  of  every 
twelve.  Here,  however,  there  was  a  period  of  thirty  months, 
when  only  about  three  months'  work  was  done,  or  one  month 
out   of   every    ten.      Rose    during   tliis    time   mav   have    dreamed 


of  his  canal  completed,  seen  it  with  his  mind's  eye  yielding  him 
a  great  revenue;  he  may  have  indulged  the  hope  of  providential 
interposition  in  his  favor;  but  this  cannot  be  called  a  diligent 
prosecution  of  his  enterprise.  Surely  he  could  hardly  have  ex- 
pected to  complete  it  during  his  natural  life  by  such  efforts  as 
were   made  through   this  period. 

As  the  question  of  diligence  is  one  of  fact  it  will 
ordinarily,  in  case  of  litigation,  be  decided  by  a  local 
jury.  The  jury  may  have  a  far  less  stringent  view  of 
"that  constancy  or  steadiness  of  purpose  or  labor"  than 
tlie  ordinary  engineer,  but  it  will  be  obliged  to  decide 
on  at  least  a  fair  degree  of  it.  The  size  and  charac- 
ter of  the  works,  the  natural  conditions,  including  cli- 
mate and  material,  and  all  other  modifying  elements, 
must  be  considered.  Illness  or  lack  of  money  are  gen- 
erally held  to  ])e  no  excuse  for  delay  but  the  latter 
has  been  accepted  as  a  valid  excuse  in  Colorado  and 
Idaho. 

Incomplete  Appropriations. 
I'ri(ir  to  the  comi)k'tion  of  the  diversion  works 
and  the  readiness  to  ai)i)ly  the  water  to  beneficial  use 
the  appropriation  is  incom|)lete.  In  Rincon  Water  & 
Power  Company  v.  ,\naheim  I'nidn  Water  Company 
(115  I'ed.  543)  Judge  Welborn  after  quoting  Sections 
1415   to    1418  of   the   California   Civil   Code   said: 

It  is  obvious  that  a  person  who  intends  to  become  an  ap- 
propriator  under  these  sections  cannot  acquire  the  exclusive  right 
to  the  use  of  the  water  he  intends  appropriating,  nor  maintain 
any  suit,  either  at  law  or  in  equity,  for  its  diversion,  mitil  .all 
the  steps  requisite  to  an  appropriation  have  been  taken.  *  *  -s 
h'rom  the  statutory  enactments  and  general  principles  above 
quoted  and  stated,  the  conclusion  is  not  only  fair,  but  unavoid- 
able, that  the  only  right  which  a  person  acquires  by  posting 
a  notice  is  the  right  to  prosecute  without  interference  the  works 
necessary  to  consuniate  his   intended   appropriation. 

The  question  was  ])eforc  the  California  Supreme 
Court  recently  in  two  cases,  resulting  from  the  opera- 
tions of  Los  .\ngeles  in  the  Owens  Valley — Inyo  Con- 
solidated Water  Company  v.  Jess  (119  Pac.  934)  de- 
cided Dec.  11.  1911,  and  Merritt  v.  Los  Angeles  (120 
Pac.  1064)  decided  Jan.  19.  1912.  The  plaintiff  in  each 
case  had  filed  a  notice  of  appropriation  on  a  stream 
within  a  national  forest  and  had  made  application 
to  the  Poorest  Service  for  permission  to  construct 
the  conduit.  Xo  work  had  been  done  in  either  case 
as  the  Forest  Service  liad  not  acted  on  the  applica- 
tion, and  Section  1422  of  the  Civil  Code  allows  60 
days  after  the  grant  of  permission  from  the  federal 
authorities  in  which  to  begin  construction.  Each 
action  was  brought  to  obtain  an  adjudication  of  the 
alleged  conflicting  claims  and  the  lower  court,  follow- 
ing the  early  decisions,  decided  that  the  plaintiff  had 
no  property  interest  on  which  to  base  the  suit.  The 
Supreme  Court,  however,  decided  that  the  plaintiff 
had  "an  incomplete,  incipient,  conditional  right  in  the 
water,  which  is  a  vested  interest  in  real  property, 
and  which  may  lie  adjudged  to  be  such  in  an  action 
to  determine  conflicting  claims."  In  the  later  case  the 
Supreme  Court  added  : 

Such  judgment,  of  course  should  not  declare  the  plaintiff 
absolutely  entitled  to  the  water,  nor  enjoin  the  defendant  from 
taking  or  usin.g  it  during  the  intervening  time  prior  to  the 
completion  of  plaintiff's  works  to  a  stage  which  will  enable  hiiu 
to  divert  and  use  it.  It  should  only  declare  and  describe  the 
plaintiff's  contingent  right  to  use  the  water  and  enjoin  adver.se 
claims   or   uses   injurious   thereto. 
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The  only  effect  of  the  two  decisions,  therefore, 
is  to  secure  to  the  owner  of  an  incomplete  right  a  de- 
termination of  conflicting  claims.  They  do  not  allow 
interference  with  either  construction  of  works  or  actual 
diversions. 

The   Measure  of  the  Right. 

Under  a  great  many  of  the  early  decisions  not  only 
was  the  minimum  capacity  of  the  ditch  decreed  hut  very 
often  the  amount  mentioned  in  the  notice,  which  might 
be  far  in  excess  of  the  ma.xinuim  capacity.  The  hold- 
ers of  these  old  rights  very  naturally  looked  upon  the 
amount  decreed  as  their  water,  whether  they  had  use 
for  it  or  not,  and  believed  that  they  had  the  right  to 
sell  as  desired.  Xo  court  would  tolerate  such  a  view 
today.  It  is  now  generally  held  that  a  right  to  the 
use  of  water  is  limited  in  time  and  volume  to  the  ex- 
tent of  the  needs  of  the  possessor  thereof. 

The  rule  is  well  illustrated  by  the  following  (]uo- 
tation  from  McCoy  v.  Huntley  (119  I'ac.  481)  decided 
by  the  Supreme  Court  of  Oregon  Jan.  13,  1912. 

Wc  sec  no  reason  why,  even  in  cases  involving  prior  and  sub- 
sequent appropriations  of  water,  the  courts  cannot  require  the 
appropriators  to  alternate  in  the  use  of  the  water.  The  time 
when  water  may  be  used  recklessl)-  or  carelessly  has  passed 
in  this  State.  With  increasing  settlement  water  has  become  too 
scarce  and  too  precious  to  justify  any  but  an  economical  use 
of  it.  An  appropriator  has  only  the  right  to  use  so  much  as  his 
needs  require  and  at  the  time  his  needs  require.  And  if  these 
are  satisfied  by  a  use  of  the  whole  flow  every  other  day.  or  every 
alternate  week,  he  ought  not  to  be  heard  to  complain.  It  is 
evident  that  from  some  cause  or  from  a  variety  of  causes  the 
waters  of  Pine  creek  are  diminishing  in  volume  at  the  point 
where  the  parties  to  this  controversy  are  residing.  It  is  tiow 
probable  that  to  divide  the  water,  without  alternating,  would 
injure  both  parties.  A  test,  since  the  preliminary  order  was  made 
in  this  ca.se  in  1906,  indicates  that  by  the  method  adopted  both 
parties  can  raise  good  crops  and  both  prosper. 

Principles  of  Prior  Appropriation. 

Probably  the  best  judicial  summary  of  the  prin- 
ciples of  prior  appropriation  appearing  in  the  re- 
ported cases  is  that  of  Judge  Hawley  in  Union  .Mill  & 
Mining  Company  v.  Danburg  (81  Fed.  73)  decided 
May  24,  1897.  It  was  Judge  Hawley  who.  when  a 
justice  of  the  Nevada  Supreme  Court,  wrote  the  opin- 
ion in  Jones  v.  Adams  overruling  \'an  Sickle  v. 
Haines  and  abrogating  the  doctrine  of  riparian  rights 
in  Xevada.  His  opinions  in  both  the  law  of  mines 
and  the  law  of  waters  show  a  deep  knowledge  of  the 
industries  affected  and  an  earnest  desire  to  assist 
in  bettering  conditions.  The  reader  will  find  the 
Dangberg  case  both  interesting  and  instrucH\e.  The 
summary  follows: 

Under  the  principles  of  prior  appropriation,  the  law  is  well 
settled  that  the  right  to  water  flowing  in  the  pubHc  streams  may 
he  acquired  by  an  actual  appropriation  of  the  water  for  a  bene- 
ficial use;  that,  if  it  is  used  for  irrigation,  the  appropriator  is 
oiily  entitled  to  the  amount  of  water  that  is  necessary  to  irri- 
gate his  land,  by  making  a  reasonable  use  of  the  water ;  that 
the  object  had  in  view  at  the  time  of  the  appropriation  and 
diversion  of  the  water  is  to  be  considered  in  connection  with 
the  extent  and  right  of  appropriation;  that,  if  the  capacity  of 
the  flume,  ditch,  canal,  or  other  aqueduct,  by  means  of  which 
the  water  is  conducted,  is  of  greater  capacin^  than  is  necessary 
to  irrigate  the  lands  of  the  appropriator.  he  will  be  restricted 
to  the  quantity  of  water  needed  for  the  purposes  of  irrigation,  for 
watering  his  stock,  and  for  domestic  use ;  that  the  same  rule 
applies  to  an  appropriation  made  for  any  other  beneficial  use 
or  purpose;  that  no  person  can.  by  virtue  of  his  appropriation, 


.'cquire  a  right  to  any  more  water  than  is  necessary  for  the  pur- 
pose of  his  appropriation ;  that,  if  the  water  is  used  for  the  pur- 
pose of  irrigating  lands  owned  by  the  appropriator,  the  right  is 
not  confined  to  the  amount  of  water  used  at  the  time  the 
appropriation  is  made ;  that  the  appropriator  is  entitled,  not 
only  to  his  needs  and  necessities,  at  that  time,  but  to  such  other 
and  further  amount  of  water,  within  the  capacity  of  his  ditch, 
and  further  amount  of  water,  within  the  capacity  of  his 
ditch,  as  would  be  required  for  the  future  improve- 
ment and  extended  cultivation  of  his  lands,  if  the  right  is 
otherwise  kept  up;  that  the  intention  of  the  appropriator,  his 
object  and  purpose  in  making  the  appropriation,  his  acts  and 
conduct  in  regard  thereto,  the  quantity  and  character  of  land 
owned  by  him,  his  necessities,  ability,  and  surroundings,  must 
he  considered  by  the  courts,  in  connection  with  the  extent  of 
his  actual  appropriation  and  use,  in  determining  and  defining 
his  rights;  that  the  mere  act  of  commencing  the  construction 
ot  a  ditch  with  the  avowed  intention  of  appropriating  a  given 
quantity  of  water  from  a  stream  gives  no  right  to  the  water 
unless  this  purpose  and  intention  are  carried  out  by  the  rea- 
sonable, diligent,  and  effectual  prosecution  of  the  work  to  the 
final  completion  of  the  ditch,  and  diversion  of  the  water  to  some 
beneficial  use ;  that  the  rights  acquired  by  the  appropriator  must 
be  exercised  with  reference  to  the  general  condition  of  the  coun- 
try and  the  necessities  of  the  community,  and  measured  in  its 
extent  by  the  actual  needs  of  the  particular  purpose  for  which 
the  appropriation  is  made,  and  not  for  the  purpose  of  obtaining 
a  monopoly  of  the  water,  so  as  to  prevent  its  use  for  a  beneficial 
purpose  by  other  persons;  that  the  diversion  of  the  water  ripens 
irto  a  valid  appropriation  only  where  it  is  utilized  by  the  appro- 
priator for  a  beneficial  use;  that  the  surplus  or  waste  water  of  a 
stream  may  be  appropriated,  subject  to  the  rights  of  prior  appro- 
priators, and  such  an  appropriator  is  entitled  to  use  all  such  wat- 
eis;  that,  in  controversies  between  prior  and  subsequent  appro- 
priators of  water,  the  question  generally  is  whether  the  use  and 
erJoTOient  of  the  water  for  the  purposes  to  which  the  water  is 
applied  by  the  prior  appropriator  have  been  in  any  manner  im- 
paired by  the  acts  of  the  subsequent  appropriator."  Union  .Mill 
&   Mining  Company  v.  Dangberg,  81   Fed.  73. 


SHOULD  COMPANIES  BE  TAXED  FOR  POWER 
SOLD    TO    SUBSIDIARIES? 

Attorney-Ceneral  Webb  of  California  has  been 
called  upon  by  the  State  Board  of  F.qualization  to  ad- 
vise the  board  on  an  important  question  concerning 
the  proper  [iroccdure  to  be  followed  liy  the  board  in 
the  matter  of  taxing  or  exempting  from  taxation  the 
power  generated  by  companies  whicn  sell  part  of  their 
output  to  subsidiary  concerns  and  use  the  remainder 
for  their  own  purposes.  The  board  holds  that  where 
a  corporation  generates  power,  such  as  electricity,  for 
the  manufacture  of  ice,  using  the  ice  to  refrigerate 
cars,  that  power  is  a  just  charge  on  the  company  in 
its  report  of  gross  earnings. 

Some  of  the  corporations  deal  in  power  in  this 
way,  selling  it  to  its  subsidiary  concerns,  using  some 
of  it  for  itself  and  selling  the  product.  It  claims  ex- 
emption from  charge  for  the  power  as  an  item  of  its 
earnings. 

This  question  was  raised  last  year  by  several 
hirge  operative  concerns  and  a  satisfactory  adjustment 
could  not  be  reached  by  the  board  and  the  contending 
concerns.  The  Attorney-General  has  been  called  upon 
to  solve  the  knotty  problem,  and  upon  his  decision 
rests  whether  or  not  the  companies  will  be  charged  up 
with  the  important  item. 

The  board  claims  that  by  allowing  exemption 
from  State  taxation  on  this  one  point  will  result  in 
many  evasions  by  the  big  concerns. 
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DRAFTING  ROOM   PRACTICE,  II. 


BV    A.    Li.   MENZIN. 


The  making  of  drawings  involves  two  classes  of 
work — pictorial  representation  and  lettering.  The  first 
is  produced  by  the  use  of  lines  of  various  structure  and 
of  various  thicknesses.  To  secure  uniformity,  certain 
lines  must  be  adopted  as  standard  for  certain  pur- 
poses: the  selection  of  these  lines  is  dictated  by  the 
requirements  of  rapid  execution  and  artistic  appear- 
ance. 

Solid  lines  can  be  drawn  much  more  rapidly  than 
lines  made  up  of  dashes,  and  lines  made  up  of  long 
(lashes  can  be  drawn  much  more  rapidly  than  lines 
made  up  of  short  ones;  for  the  time  required  to  draw 
a  line  between  two  given  limits  is  practically  propor- 
tional to  the  number  of  pauses  made.  Solid  lines 
should  therefore  be  used  as  freely  as  is  consistent  with 
clearness  and  artistic  appearance,  and  when  broken 
lines  are  dcsiralilc  the  dashes  should  be  as  long  as  will 
look  well. 

Li.ght  lines  jiermit  of  much  more  rapid  work 
than  heavy  lines;  for  the  heavier  the  lines,  the  longer 
ir  will  take  for  the  ink  to  dry  and  the  slower  will  be 

Hidden    Line    J/Jz"- '/jz' 

P/ianfom    L  ins     J/s"-  '/3Z  -  '/jz" 

Center-   L ine     ^U'-'/sz'-  '/}2 " 

Dimension  Line 

Visibie   Line  — _^^^_^_^^^_____^^__^^______^^ 

•Section    indicator    ■%  -  '/jz"—  '/Jz" 


the  progress  possible.  A  too  lil)cral  use  of  heavy 
lines  is  therefore  undesirable. 

In  the  choice  of  lines  due  consideration  must  be 
.yiven  to  the  appearance  of  the  ultimate  result.  The 
tiacing  is  not  in  itself  the  ultimate  result  but  is  only 
a  means  to  an  end — the  blue  print.  A  well  appearing 
tracing  does  not  necessarily  assure  a  well  appearing 
blue  print,  for  blue  printing  produces  some  very  no- 
ticeable differences  in  contrasts. 

If  a  blue  prmt  is  examined  it  will  lie  noticed  that 
the  fine  lines  liave  a  bluish  tinge  while  the  heavy  lines 
are  white.  There  is  therefore  much  greater  contrast 
between  the  heavy  and  light  lines  on  a  blue  print  than 
between  similar  lines  on  the  tracing.  There  is  also 
much  less  contrast  between  bluish  while  lines  and  the 
liliie  surface  of  the  blue  print  paper  than  between  black 
lines  and  the  bluish  white  surface  of  the  tracing  cloth. 

On  account  of  the  tracing  being  a  positive  and 
not  a  negative,  lines  on  a  blue  print  are  somewhat 
thinner  than  corresponding  lines  on  the  tracing.  This 
should  also  be  kept  in  mind. 


11 


n  \\ 


Fig.     1.     StandariJ    Lines     for    Working    Drawlng.s 
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^ — ^  extra   str-ong  pipe 
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Fig.    3.     Use   of   Phantom   Lines. 


Fig.    4.      Metiiod    of    Drawing    Heavy    Lines. 


>^ 


Miscellaneous    Margins. 


Alli^wance  should  be  made  for  a  reasonable 
amount  of  underprinting  and  overprinting,  for  blue 
[irints  are  made  rapidly  and  without  especial  care.   The 


Fit 


■SCCT/ON  /IT  A-A 

:.    2.     Use    of    iVlisceUaneous    Jjin<*s. 


liacmg  must  be  such  as  to  assure  a  good  ax'erage  print. 
For  the  requirements  of  the  commercial  drafting 
room  the  lines  shown  in  Fig.  1  are  suggested. 
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The  hidden  line  is  the  lightest,  the  center,  phan- 
tom and  dimension  lines  are  somewhat  heavier,  the 
visible  line  is  decidedly  heavier  and  the  section  indi- 
cator is  heavier  still. 

Hidden  lines  should  be  preferably  as  light  as  can 
be  drawn  with  the  pen  for  then  the  visible  lines  will 
stand  out  more  prominently  and  make  the  appear- 
ance of  the  object  clearer. 

To  the  left  of  the  lines  in  Fig.  1  are  given  lengths 
of  dashes  and  spaces.  These  arc,  of  course,  approxi- 
mated by  eye.  By  having  some  definite  dimension 
in  mind  more  uniform  work  will  result. 

Fig.  2  shows  a  boiler  foundation  and  is  intended 
to  illustrate  the  use  of  all  the  lines  noted  above  except 
the  phantom   line. 

The  limit  lines  for  dimensions  should  approach 
but  not  touch  the  visible  lines,  so  as  not  to  confuse 
the  appearance  of  the  object.  It  is  also  advisable  to 
keep  the  dimension    lines  off  of  the  object  as  much  as 


IL 


3£ 


3o//'d  Cy/i'nder- 


Ho//otv    Cy/inder- 


L  umber 


Msce//. 


Miscel/oneoos 
Fig.    ti.      Conventional     Breaks. 

possible  for  the  same  reason,  but  this  should  not  be 
carried  too  far. 

A  good  rule  for  placing  dimension  lines  is  to  put 
them  on  the  view  on  which  the  constructor  will  meas- 
ure them.  An  observance  of  this  rule  will  often  save 
the  constructor  a  great  deal  of  labor  in  mentally  trans- 
ferring dimensions  from  one  view  to  another. 

The  section  indicator,  as  its  name  implies,  is  used 
to  indicate  that  a  sectional  view  along  its  length  may 
be  found  elsewhere.  The  placing  of  arrows  on  the 
indicators,  as  at  A — A  and  B — B,  gives  them  more 
prominence,  which  is  desirable. 

Fig.  3  is  supposed  to  be  part  of  a  piping  drawing 
and  is  intended  to  show  the  use  of  the  phantom  line. 
It  is  often  desired  to  include  in  a  drawing  the  relative 
position  of  an  object  which  the  drawing  does  not  call 
fcr,  such  as  the  throttle  valve  in  the  drawing  referred 
to.  The  phantom  line  is  also  used  to  represent  an 
alternative  position  of  an  object  shown  on  the  drawing 
ir  visible  lines,  such  as  a  gate,  lever,  valve,  etc.  Lines 
consisting  of  dashes  are  often  used  for  this  purpose. 
The  combination  of  long  and  short  dashes  seems  to 
look  better.  This,  of  course,  is  a  matter  of  personal 
taste. 

Besides  the  lines  noted  above  it  is  often  desirable 
to  draw  heavier  lines  for  margins,  section  lining,  shad- 
ing, etc.  If  a  heavy  line  is  drawn  at  one  stroke  con- 
siderable ink  will  be  deposited  and,  if  the  line  is  long, 
the  amount  of  jnlc  in  the  pen  will  often  not  be  suffi- 


cient to  complete  the  line.  To  avoid  these  objection- 
able possibilities  the  line  may  be  built  up  of  a  number 
of  finer  lines  drawn  so  they  just  lap,  which  may  be 
easily  done  by  moving  the  straight  edge  the  desired 
amount  each  time.  Fig.  4  is  a  full  size  reproduction 
of  heavy  lines  built  up  with  four  strokes. 

Fig  5  shows  some  margins  which  are  suitable  for 
working  and  illustrative  drawings. 

Fig.  6  shows  the  conventional  breaks  most  often 
used.  For  long  breaks  the  toothed  line  in  the  lowest 
illustration  looks  much  neater  than  an  irregular  line. 
The  teeth  may  be  made  with  a  60  degree  triangle,  or 
freehand,  as  desired. 


ENGINE  GAS  FROM  PEAT. 

The  production  of  gas  from  peat  having  a  low 
water  content  (up  to  about  20  per  cent)  for  use  in  suc- 
tion gas  engines  has  already  met  with  considerable 
success  in  Germany,  but  for  a  number  of  years  efforts 
have  been  made  to  utilize  peat  with  a  water  content 
as  high  as  50  to  60  per  cent  and  thus  eliminate  the 
costly  process  of  drying  the  raw  material. 

Difficulties  have  been  encountered  in  preventing 
a  loss  of  heat  through  radiation  and  other  causes,  and 
in  getting  rid  of  the  dust  and  tar  vapors  carried  over 
by  the  gases  to  the  engine ;  but  groat  strides  have  been 
made  recently  in  overcoming  these  obstacles.  Peat 
with  a  water  content  up  to  60  per  cent  has  been  found 
to  be  a  suitable  fuel.  Owing  to  its  great  porosity  and 
low  specific  gravity  it  prevents  a  large  combustion 
surface  in  the  generator,  so  that  the  oxygen  in  the  air 
used  as  a  draft  can  easily  unite  with  the  carbon  of  the 
peat. 

One  of  the  great  difficulties  is  to  eliminate  the  tar 
vapors  that  clog  up  many  of  the  working  parts  of  the 
engine.  The  passing  of  the  gas  through  the  wet  coke 
washers  and  dry  sawdust  cleansers  does  not  appear 
to  have  thoroughly  remedied  the  evil.  Efforts  were 
therefore  made  to  remove  the  tar-forming  particles  of 
the  gas  in  the  generator  itself  or  to  render  them  harm- 
less. That  of  the  Aktien-Gesellschaft  Gorlitzer  Masch- 
irenbau  Anstalt  und  Eissengiesserei  of  Gorlitz,was  dis- 
played at  the  exposition  at  Posen  in  1911.  The  gas  from 
the  generating  plant  was  employed  in  a  gas-suction  en- 
gine of  300  horsepower  used  to  drive  a  dynamo  for 
developing  the  electric  energy  for  the  exposition.  The 
fuel  used  was  peat  with  a  water  content  of  about  40 
per  cent.  The  efficiency  and  economy  results  obtained 
were  very  promising. 

The  advantages  claimed  for  the  Gorlitz  engine  are 
that  the  sulphurous  gases  and  those  containing  great 
quantities  of  tar  products  are  drawn  down  by  the  suc- 
tion of  the  engine  through  burning  masses  of  peat  and 
thus  rid  of  their  deleterious  constituents.  The  air  for 
combustion  purposes  is  well  heated  before  entering 
the  combustion  chamber,  thereby  producing  economi- 
cal results.  It  is  claimed  also  that  the  gas  produced 
by  its  system  is  so  free  from  impurties  that  the  clean- 
ing and  drying  apparatus  may  be  of  the  simplest  kind. 

The  cost  of  the  peat  used  (water  content,  40  per 
cf-nt)  was  $0.57  per  metric  ton  (2,204.6  pounds).  In 
two  trials  the  consumption  per  kilowatt-hour  obtained 
was  3.43  pounds  for  the  first  trial  and  5.31  pounds  for 
the  second. 
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The  whole  wiirld  has  stood  a.s^liast  the  past  ten 
lays  in  hearinnr  recited  the  horrors  of  the  Titantic  dis- 
aster. To  those  familiar  with  con- 
ditions off  the  coast  of  Newfound- 
land, the  wonder  is,  not  that  one 
jrio-antic  ship  has  met  its  fate,  but 
that  si.x  to  eight  a  year  are  not  taken  to  a  watery 
grave. 

Careful  students  of  the  details  of  this  catastrophe 
see  in  it  many  timely  warnings.  In  addition  to  the 
horrible  demonstration  of  the  necessity  for  ocean-going 
vessels  being  etpiipped  with  enough  life  boats  for  all 
passengers,  a  crying  need  for  better  and  more  inde- 
pendent wireless  equipment  is  also  forcefully  shown. 
Within  recent  years  wireless  messages  and  their  brave 
cjperators  have  done  more  to  alleviate  the  sufferings 
of  the  sea  than  any  other  factor.  In  the  present  in- 
irtance  all  shudder  in  horror  in  contemplating  the  com- 
plete disaster,  which  would  have  followed  had  no  wire- 
less communication  been  ])ossible. 

The  present  a.gitation  to  establish  at  San  l'"ran- 
cisco  the  greatest  wireless  station  in  the  world  should 
receive  sweeping  commendation.  A  station  should 
be  constructed  not  only  ])owerful  enough  to  gather  the 
world's  progress  in  business  affairs  from  the  burden- 
laden  ships  of  the  Pacific,  but  its  entuning  should 
be  so  delicate  that  the  low  sobs  of  the  trials  and  dan- 
gers of  human  suffering  at  sea  can  be  delicately  and 
accurately  located. 

The  projxjsed  site  for  this  great  wireless  tower. 
which  overlooks  the  Golden  Gate,  seems  blessed  with 
every  physical  endowment  necessary  in  the  suc- 
cessful installation  of  a  project  of  this  magni- 
tude May  it  be  the  mission  of  San  Francisco,  the 
home  of  a  peojjle  who  have  braved  and  successfully 
overcome  one  of  the  greatest  calamities  of  history, 
to  have  this  monument  of  human  usefulness  that  its 
citizens  may  have  tlie  privile,ge  of  eternally  dissipating 
their  sympathy  and  human  charity  out  over  the  ocean 
waves  and  even  to  the  little  isles  of  the  sea.  which, 
though  unseen  from  her  shores,  are  swept  by  the  same 
]>owerful  and  at  times  cruel  forces  that  beat  against 
the  Cliff  House  at  her  western  boundarv. 


It  is  said   to  be  ])racticallv   impossible  to  discern 

the  ap])roach  of  an  iceberg  in  the  dead  of  night,  espe- 

p.         .     •  ciall\-  one  ha\ing  a  sunken  tongue 

.  .  extending   some   distance   outward 

Scenting  ot  j^.^^^^^    ^j^^    ^^^^-^^^   j^^^j^   ^j   j^^      ^^ 

Icebergs  jj^j^  ^^^.j  ^j.^^  jH-fated  Titantic  bears 

silent  and   convincing  testimony,   though   manned   by 
a  crew,  the  pick  of  England's  foremost  seamen. 

Professor  Barnes  of  Mc(iill  L'niversity,  a  care- 
ful and  scientific  student,  has  accomplished  note- 
worthv  results  in  application  of  his  electrical  micro- 
thermometer  in  the  \icinity  of  icebergs.  It  is  found 
that,  since  the  tcmperattire  of  ice  is  lower  than  the 
surrounding  water,  a  definite  thermal  influence  is 
felt  for  miles  out  to  sea.  The  law  governing  the  rise 
in  temperature  with  distance  from  an  iceberg,  known 
ah  the  temperature  gradient,  has  been  definitely  and 
positively  established  by  means  of  the  delicate  elec- 
trical device  above  mentioned,  which  accurately  regis- 
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ters  temperatures  to  0.01  degrees  Centigrade.  With 
such  a  device  the  approach  of  an  iceberg  can  he  defi- 
nitely registered  seven  miles  out  to  sea.  A  full  ac- 
count of  Professor  Karnes'  experiments  are  to  be  found 
in  the  issue  of  Nature  of  December  1.  1910. 

Hitherto,  scientific  study  without  applications  to 
human  protection  has  engrossed  the  energies  of  those 
studying  the  laws  of  ice  bodies.  The  appalling  disas- 
ter now  so  freshly  in  our  minds  should  indelibly  im- 
press upon  us  the  necessity  of  installing  on  all  ocean- 
going ships  exposed  to  dangers  of  icebergs  electrical 
thermal  recording  devices  or  some  other  automatic 
recorder,  which  may  scientificall)'  scent  the  apjiroach 
of  possible  human  disaster  from  floating  bodies  ol  ice. 


The  wives  and  sweethearts  of  many  em|)l(iyees 
of  the    Portland    Railway.    Light   &    Power   Company 

...  recentlv   received    from    P).   S.    Jos- 

Pensioning  in  ^^j^^^^   president  of  that  corporation, 

Public  Service  .^    ^p^^^Uling   ten-dollar   gold    i)iece. 

Corporations  j^-^,,,,  inquiry  as  to  the  "wherefore 

and  the  why,"  it  developed  that  the  gift  was  sent  as 
an  appreciative  token  to  all  employees  who  had  been 
v'ith  the  corporation  for  five  years  or  over. 

The  incident  naturally  brings  to  consciousness  an 
interesting  train  of  thoughts.  The  close  inquiry  into 
the  affairs  of  public  service  cor])orations  by  the  various 
regulating  commissions  leads  to  the  suggestion  tiiat. 
along  with  the  sinking  funds  being  set  aside  for  de- 
preciation of  material  things,  it  is  only  just  and  equita- 
ble that  funds  be  also  laid  aside  for  dei)reciation  in  the 
human  life  and  activity  of  those  devoting  their  ener- 
gies to  this  phase  of  public  service. 

An  eminent  ]5hiloso]iher  once  said  that  there  are 
three  factors  found  in  human  experience  which  can 
positively  be  counted  upon  as  coming  to  pass  with 
certaintv — death,  taxes,  and  the  due  date  of  a  note. 
A  fourth  may  just  as  truly  be  mentioned — that  of 
ultimate  decreptitude  (jr  old  age  disability  after  \ears 
of  faithful  service.  .Ample  provision  for  such  a  htnnan 
contingency  should  certainly  be  made.  The  rates 
charged  by  the  public  service  corporations  are  iieing 
so  thoroughl\-  investigated  and  such  small  margins 
allowed  over  and  above  a  reasonable  return  on  the 
capital  in\olved,  that  a  few  years  hence,  when  many 
of  these  faithful  servants  have  reached  the  winter  time 
of  life,  the  restricted  larder  will  not  be  sufficient  t'or 
the  executive  officers  to  deal  as  generously  with  the 
pensioning  of  employes  as  they  would  ntherwise. 

Like  the  low  death  rate  and  the  consec|uent  de- 
ceiving nature  of  a  new  assessment  insurance  com- 
pany, the  expenditures  of  a  newly  organized  ]uiblic 
service  corporation,  in  its  pension  account,  is  small 
for  many  years  of  its  early  existence.  The  unalterable 
decree  of  nature,  however,  must  eventually  exert  itself. 

The  Pacific  Coast  executives  of  the  Western 
Union  Telegraph  Company  have  recently  received  ad- 
vices of  the  inauguration  of  a  plan  for  the  benefit 
of  the  30,000  employes  connected  with  that  corpora- 
tion throughout  the  United  States.  Those  engineers 
who  are  connected  with  out  great  institutions  of  learn- 
ing have  been  amply  provided  for  in  the  establish- 
ment of  the  Carnegie  Foundation  Fund,  Init  the  great 


rank  and  file  in  mir  pnlilic  service  corporations  pit- 
eously  unprovided  for,  daily  trace  tlu-ir  outward  flow 
of  vital  energies  on  the  rexolving  disk  of  life.  Though 
this  ])enned  line  represents  real  pulsating  life,  not 
even  the  same  fond  provision  is  made  for  it  as  for 
the  sister  dials — the  recording  wattmeters,  the  volt- 
meters and  the  like,  for  a  carefully  guarded  depre- 
ciation fund  awaits  with  jealous  provision  the  time 
when  age  shall  slow  down  their  regulated  pace. 

Xo  sweeter  thing  can  be  ])iclure(I  in  human  affairs 
than  that  of  a  bright  sunny  season  of  well-earned  rest 
ill  the  clo.'-ing  days  of  the  winter  of  life  to  reward  the 
faithful.  l"or  promotion  of  such  protection,  the  pid)lic 
ser\ice  connnission  should  be  ready  to  aid  lavorable 
corporation  sentiment  in  every  manner  possible. 


Assurance  in 
Continuity  of 
Service 


Tn  the  development  of  the  hydroelectric  industry. 
i;  s"on  became  apparent  that  una\riiilablc  shut-downs 
in  the  mountains  would  bring  loss 
of  prestige,  if  not  an  immeasurable 
loss  in  patrtMiage.  to  the  enterprise. 
The  tying-in  with  other  hydroelec- 
Inc  pri)i)erties  into  one  synchronously  pulsating  net- 
work soon  established  the  hydroelectric  industry  on  a 
much  firmer  basis.  Today  the  central  station,  ec|uipi)e(l 
with  the  steam  auxiliary  in  the  busy  centers  of 
iidustry  and  with  two  or  more  hydroelectric  sta- 
tions operating  in  jiarallel,  has  little  to  fear  in  the  way 
of  interruption  in   service. 

The  Stockton  plant  of  the  Western  States  (ias 
cS:  Flectric  Company,  a  description  of  which  is  found 
on  another  page  of  this  Journal,  illustrates  advan- 
tages to  be  derived  from  a  mesh- work  ol  possible 
interconnections.  Xot  only  does  the  double  lii.gh 
tension  circuit  of  this  installation  link  the  system 
I'.ith  its  steam  auxiliary  into  an  efficient  and  ])liable 
])ower  su])i)ly,  but  the  interconnections  with  the  Pacific 
(!as  &  Electric  Company,  as  well  as  the  Sierra  i.K;  San 
Francisco  Power  Company,  are  a  guarantee  tor  con- 
tinuity of  service  enjoyed  liy  few  ])lants  of  its  size. 

The  c|uestion  of  interlinking  in  one  gigan- 
tic throbbing  network  the  entire  jxnver  lines 
11])  and  down  the  Pacific  Coast  at  once  arises  in  rumi- 
nating uj)on  the  .Stockton  acconqilishment.  .Mready 
the  Pacific  Gas  &  Electric  Company  has  at  times  tied 
ii:  with  the  .\orthern  California  Power  Cdiiipany's 
lines,  thus  making  a  synchronous  electrical  impulse 
lilt  from  .Santa  Cruz  on  the  south  to  almost  the  con- 
fines of  the  great  .^tate  of  California  on  the  north.  A 
ttniporary  barrier  is  met  in  connecting  with  the  lines 
south  of  Tehachapi  Pass  or  even  with  the  .San  Joaquin 
Light  &  Power  Company,  for  ])ower  is  gen- 
erated on  .^0  cycles  by  the  three  great  coni])anies  to 
tlie  south.  To  the  northward,  in  Oregon  and  even  into 
Washington  there  seems  to  be  no  such  "confusion 
of  tongues"  to  be  anticipated  and  it  is  not  beyond 
belief  that  the  not  far  distant  future  may  see  these 
great  jjulsating  systems  beating  in  synchronism  from 
(■lie  end  of  the  coast  to  the  other.  Such  an  achieve- 
ment would  make  hydroelectric  power  supply  expres- 
^it)le  alone  in  symbolic  figures  of  the  hea\-ens,  when 
we  sav  continuity  of  service  would  become  as  "con- 
stant as  the  north-star." 


386 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.  17 


PERSONALS. 

H.  D.  Melone,  who  has  electric  lighting  interests  at  Ukiah, 
was  a  recent  San  Francisco  visitor. 

Frank  Brookfield  and  Arthur  Lockwood  of  the  Brookfleld 
Class  Company  are  visiting  the  Pacific  Coast  trade. 

E.  0.  Stoddard,  vice-president  and  general  manager  of 
Chas.  0.  Moore  &  Co.,  spent  last  week  in  Seattle  and  the 
Northwest. 

Alfred  Peterson  is  at  San  Francisco,  after  spending  the 
past  year  at  San  Diego  in  connection  with  the  installation  of 
electrical  machinery. 

George  I.  Kinnny,  manager  of  the  Pacific  Coast  offices  of 
the  Fort  Wayne  Electric  Works,  recently  returned  to  San 
Francisco  after  visiting  the  factories. 

H.  R.  Tobey,  of  N.  W.  Halsey  &  Co.,  of  New  York,  is  at 
San  Francisco  looking  over  the  electrical  properties  of  the 
corporations  which  the  firm  have  financed. 

Wynn  Meredith,  of  Sanderson  &  Porter,  is  in  British 
Columbia  on  business  connected  with  the  engineering  con- 
tracts of  which  his  firm  has  the  supervision. 

Guy  W.  Talbot,  president  of  the  Pacific  Power  &  Light 
Company  of  Portland,  left  on  April  17  for  a  hurried  trip  to 
New  York  and  will  be  absent  about  two  weeks. 

H.  C.  Gold  rick,  representing  the  Kellogg  Switchboard  & 
Supply  Company  on  the  Pacific  Coast,  has  returned  to  San 
Francisco  from  Paget  Sound  and  British  Columbia. 

Fred  S.  Myrtle,  head  of  the  publicity  department  of  the 
Pacific  Gas  &  Electric  Company,  visited  the  plants  at  Nevada 
City  and  Colgate,  on  an  Inspection  tour,  during  the  past  week. 

S.  G.  McMeen,  president  of  the  Mount  Hood  Railway, 
Light  &  Power  Company,  which  was  recently  purchased  by 
the  Portland  Railway,  Light  &  Power  Company,  is  at  Chicago. 

C.  S.  Walters  of  Wa'.la  Walla,  herotofcre  general  manager 
of  the  Walla  Walla  Valley  Railway  Company,  has  been  made 
vice-president  and  general  manager  and  will  continue  to  reside 
in  Walla  Walla. 

W.  L.  Goodwin,  vice-president  of  the  Pacific  States  Elec- 
tric Company,  has  returned  to  San  Francisco  from  Portland, 
where  he  found  great  interest  in  the  ccming  N.  E.  L.  A.  con- 
vention at  Seattle. 

J.  H.  McGIII,  of  the  Crescent  Manufacturing  Company  of 
Chicago    and    Valparaiso,    Ind.,    manufacturers    of    electrical 
specialties,  has  been  spending  several  weeks  in  California  and 
^is  now  at  San  Francisco. 

J.  B.  Blair  has  joined  the  industrial  department  of  the 
district  office  of  the  Westinghouse  Electric  &  Manufacturing 
Company  at  San  Francisco.  He  was  formerly  connected  with 
the  Seattle  office  of  the  company. 

E.  G.  Williams,  chief  construction  engineer  of  J.  G.  White 
&  Co.,  has  been  inspecting  the  construction  work  on  the  Oak- 
land &  Antioch  Railway  during  the  past  week.  He  recently 
inspected  the  Midway  Gas  Company's  gas  pipe-line  work,  on 
which  he  is  using  ditching  machines. 

D.  F.  McGee,  chief  engineer  of  the  Pacific  Power  &  Light 
Company,  has  been  elected  vice-president  of  the  Hanford 
Irrigation  &  Power  Company,  an  affiliated  company,  and  will 
have  charge  of  the  operation  and  construction  of  the  Han- 
ford company,  in  addition  to  his  other  duties. 

G.  W.  Canney,  who  is  on  the  Coast  organizing  the  West- 
inghouse Electric  &  Manufacturing  Company's  new  service 
department,  is  now  at  Seattle.  The  new  department  amounts 
to  a  consolidation  of  the  repair  department  and  the  erecting 
department   into   one   organization.     Thomas   Anderson,    who 


was  formerly  district  erecting  engineer,  with  headquarters  at 
San  Francisco,  is  now  known  as  district  superintendent  of  the 
service  department. 

H.  T.  Cory  has  returned  to  San  Francisco  after  spending 
several  weeks  in  the  South  in  connection  with  emergency 
work  for  the  Flood  Commission  of  the  State  of  Georgia.  He 
is  preparing  complete  plans  for  engineering  work  to  prevent 
future  flood  damage  from  the  Savannah  River  around  the 
City   of  Augusta. 

George  R.  Throop,  of  J.  G.  White  &  Co.'s  staff,  is  at  the 
head  of  the  field  party  which  went  to  Fresno  during  the  past 
week  to  secure  data  for  a  valuation  of  the  San  Joaquin  Light 
fc  Power  Corporation's  plant  and  properties.  A  valuation 
office  has  been  established  by  the  firm  at  Fresno  for  handling 
the  work,  which  is  expected  to  occupy  about  three  months. 

Francis  S.  Foote,  Jr.,  a  graduate  of  Columbia  University's 
engineering  schools.  New  York,  has  been  appointed  associate 
professor  of  railway  engineering  in  the  department  of  civil 
engineering.  University  of  California;  his  appointment  to  take 
oflect  July  L  1912.  Mr.  Foote  is  at  present  a  member  of  the 
instructing  staff  cf  the  school  of  railway  engineering  and 
administration  at  the  University  of  Illinois. 

A.  S.  Grenier,  for  the  past  two  years  connected  with  the 
Pacific  Power  &  Light  Company,  Portland,  in  the  capacity 
of  vice-president,  left  on  April  20th  fcr  New  York,  where  he 
will  become  connected  with  the  American  Power  &  Light 
Company,  which  is  Interested  in  the  Pacific  Power  &  Light 
Company.  Mr.  Grenier  is  leaving  for  New  York  to  become 
assistant  to  Mr.  F.  G.  Sykes,  who  is  now  president  of  the 
.\merican  Power  &  Light  Company  and  who  formerly  resided 
in  Portland.  As  a  result  cf  Mr.  Grenier's  leaving,  a  number 
of  changes  have  been  announced  In  the  organization  of  the 
Pacific  Power  &  Light  Company.  J.  E.  Davidson,  heretofore 
general  manager,  has  been  made  vice-president  and  general 
manager,  and  Lewis  A.  McArthur,  who  has  been  for  two 
years  chief  clerk  to  Guy  W.  Talbot,  has  been  appointed  as- 
sistant to  the  general  manager.  George  L.  Myers  has  been 
elected  assistant  secretary  and  assistant  treasurer.  All  of 
these  changes  are  effective  immediately. 


PACIFIC  COAST  TRIP  AMERICAN  ELECTRIC  RAILWAY 
ASSOCIATON  REPRESENTATIVES. 
The  executive  committee  of  the  American  Electric 
Railway  Association  and  representatives  of  the  American 
Electric  Railway  Manufacturer's  Association  have  left  New 
York  City  for  an  extensive  Pacific  Coast  trip.  They  will  reach 
Los  Angeles  soon  after  the  first  of  May,  be  at  San  Francisco 
May  8-12,  Portland  May  14-15.  and  Seattle  May  16-17.  Elab- 
orate preparations  are  being  made  for  their  entertainment 
at  each  of  these  cities  and  every  facility  afforded  for  a  com- 
plete investigation  of  the  electric  traction  situation.  The 
committee  will  meet  the  city  officials  and  the  various  rail- 
road commissions  and  endeavor  to  gain  a  better  understand- 
ing of  the  local  situation  as  well  as  to  promote  harmony. 
Those  making  the  trip  are  T.  N.  McCarter,  of  Newark,  N.  J., 
l)resident  of  the  American  Electric  Railway  Association  and 
president  of  the  Public  Service  Corporation  of  New  Jersey. 
Gen,  George  H.  Harris,  of  Louisville,  Ky.,  prominently  iden- 
tified with  traction  and  railway  interests  in  the  West;  C. 
Loomis  Allen,  president  of  the  Newport  News  &  Old  Point 
Railway  &  Electric  Company;  A.  W.  Brady,  past  president 
of  the  American  Electric  Railway  Association  and  president 
of  the  Illinois  Union  Traction  Company;  James  F.  Shaw,  direc- 
tor of  the  Boston  &  Worcester  Street  Railway  Company;  W. 
L.  Cornwell,  president  of  the  Transportation  Utilities  Cow 
pany,  of  New  York;  C.  C.  Pierce,  of  New  York,  secretary- 
treasurer  of  the  American  Electric  Railway  Association; 
Arthur  Warren,  representative  of  the  committee  of  public 
relations  of  the  American  Electric  Railway  Association. 
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SAN    FRANCISCO    ELECTRICAL    CONTRACTORS'    NOTES. 
Local  contractors  are  figuring  on  a  pole  line  for  the  town 
of  Roseville,   Placer  County,   Cal. 

W.  S,  Hanbridge  was  in  Los  Angeles  Tuesday  and  Wed- 
nesday on  State  Association  business. 

R.  L.  Boynton,  of  the  Central  Electric  Company,  made  a 
flying  trip   to   Los  Angeles,   Thursday   and   Friday. 

The  Naticnal  Electric  Company  have  signed  up  a  job  of 
viring  for  the  Land  Estate,  Mason  and  Stockton  streets. 

Plans  are  out  for  the  electric  work  on  the  new  Tivoli 
Tlieatre,  on  Eddy  street  near  Mas:n.  An  old  contractor  re- 
marked that  this  is  one  of  the  most  perfect  wiring  plans  for  a 
theatre  he  has  ever  figured.  It  is  estimated  that  the  job 
will  run  |15,000.     O'Brien  &  Werner  are  the  architects. 

A  movement  is  on  foot  to  form  all  of  the  specialty  con- 
tractors in  San  Francisco  into  a  central  body  for  the  purpose 
of  protecting  and  advancing  their  interests.  Prank  Klimm, 
representing  the  plumbers,  Jesse  Steer,  representing  the  plas- 
terers, and  W.  S.  Hanbridge  representing  the  electrical  con- 
tractors, have  been  appointed  as  a  committee  to  arrange  for 
the  financing  and  organization.  W.  S.  Scott  has  been  selected 
as  temporary  secretary. 

The  Electrical  Contractors'  Association  are  working  hard 
to  advance  and  improve  the  condition  of  the  electrical  busi- 
ness, and  they  sli-uld  have  the  membership  and  financial 
support  of  every  electrical  contractor  In  the  State.  They 
should  have  the  moral  support  of  every  jobber,  manufac- 
turer and  central  station  manager  in  the  State.  They  are 
going  to  hold  their  third  annual  convention  in  San  .lose 
during  the  third  week  of  August.  They  want  to  entertain 
tile  entire  electrical  fraternity  at  that  time  to  bring  them 
all  closer  tcgether,  to  be  able  to  get  their  views  and  assist- 
ance in  solving  the  troubles  and  worries  which  they  en- 
counter In  daily  life.  They  want  you,  Mr.  Central  Station 
Manager,  to  get  the  electrical  contractors  in  your  town  around 
you  and  get  acquainted  and  show  them  some  of  your  trou- 
bles and  work  with  them  and  let  them  work  with  you.  so 
you  can  all  present  a  solid  front  to  the  public  on  any  elec- 
trical problem.  They  want  you,  Mr.  Manufacturer  and  Mr. 
Jobber,  to  get  your  salesmen  and  representatives  to  feeling 
that  the  success  of  the  contractor  means  your  success;  also 
have  your  representative  say  a  kind  word  for  the  Con- 
tractors' Association  wherever  they  can,  for  remember  they 
are  trying  to  spread  the  d:ctrine  of  doing  business  right  at 
all  times,  and  it  is  easier  to  reach  them  in  a  body  than  sep- 
arately. 

We  all  know  that  the  most  of  the  contractor's  troubles 
are  caused  by  a  lack  of  business  training.  Don't  lose  sight 
of  the  fact  that  while  you,  gentlemen,  were  serving  your 
apprenticeship  in  the  business  world,  the  contractors  were 
working  just  as  hard  to  develp  the  methods  of  installing  the 
wiring  to  supply  the  apparatus  which  you  handle  today.  That 
he  has  not  advanced  as  far  as  you,  at  the  business  end,  is 
not  to  his  discredit,  because  he  had  to  start  in  the  primer 
class  after  mastering  his  own  craft,  and  he  has  surely  paid 
for  his   education. 

That  the  present  generation  will  bring  out  many  eon- 
tractors  with  good  business  ability  we  all  agree.  So  why  not 
all  join  hands  in  this  glorious  State  of  ours  and  make  our 
slogan  "The  success  of  the  California  State  Association  of 
Electrical  Contractors."  Does  not  the  success  cf  the  con- 
tractor mean  more  success  to  yourself?  So,  from  now  on  let 
us  lay  to  our  oars  and  pull  hard,  "All  together,  all  the  time, 
for  everything  electrical,"  and  by  doing  so  and  pulling  to- 
gether to  make  the  contractors'  convention  a  success,  to 
bring  the  contractors,  jobbers,  manufacturers  and  central 
stations  together  for  all  times;  you  will  have  assisted  the 
California  State  Association  of  Electrical  Contractors  in 
bringing  about  complete  commercial  co-operation. 


NEW  CATALOGUES. 

Bulletin  No.  4923  from  the  General  Electric  Company 
is  an  attractive  illustrated  treatise  on  Modern  Electrical 
Equipment  for  Economic  Production  of  Iron  and  Steel. 

Three-wire  direct  current  generators  are  described  to- 
gether with  their  principle  of  operation  in  a  sixteen-page 
circular  (1088)  issued  by  the  Westinghouse  Electric  &  Manu- 
fncturing  Company.  Numerous  views  of  applications  to- 
gether with  diagrams  of  connections  and  views  of  the  com- 
ponent  parts   are   given. 

"Train  Lighting  Lamps"  is  the  title  of  a  bulletin  issued 
.March  loth,  1912,  by  the  Engineering  Department  of  the  Na- 
tional Electric  Lamp  Assrciation  which  is  sustained  by  cer- 
tain works  of  the  General  Electric  Company,  covering  the 
description,  performance  and  economy  of  Mazda  and  Gem 
lamps  in  train  lighting  service. 

The  Crocker-Wheeler  C(  mpany  has  issued  an  interesting 
and  attractive  catalogue  on  Electric  Fans.  The  first  electric 
f:in  put  on  the  market  was  built  by  the  Curtis  &  Crocker  Com- 
p;^ny  in  1886,  the  invention  of  S.  S  Wheeler,  now  president  of 
the  Crocker-Wheeler  Company.  Diagrams  are  given  to  show 
the  greater  air  delivery  of  the  latest  Crocker-Wheeler  lans. 

The  Chicago  Fuse  Manufacturing  Company  have  issued 
their  Catalog  No.  26.  covering  complete  line  of  "Union"  fuse 
protecting  materials.  Particular  attention  is  called  to  the 
additions  made  to  their  line  of  National  electrical  c  de  fittings 
and  high  voltage  fuses  and  blocks,  also,  their  attitude  on 
the  question  of  refilled  fuses.  The  tabulation  and  arrange- 
ment  is   exceedin.gly   convenient   for   ready   reference. 

Multiple  Unit  Trains  and  HL  Control  is  the  title  of  an 
interesting  circular  (1.522)  issued  by  the  railway  and  li.ghting 
department  of  the  Westinghouse  Electric  &  Manufacturing 
Ccrapany.  Folder  4049,  issued  by  the  same  company,  covers 
type  F  carbon  circuit-breakers.  These  breakers  are  intended 
lor  the  protection  of  lighting  circuits  and  small  direct  cur- 
rent motor  installatirns,  being  used  to  combine  the  func- 
tions of  fuse  and  switch. 

The  Benjamin  Electric  Manufacturing  Company  have  is- 
sued industrial  lighting  bulletin  No.  10.  In  additicn  to  the 
usual  listing  it  includes  several  introductory  pages  covering 
the  use  of  reflectors,  design  of  illumination  and  the  spacing 
of  outlets  to  assist  in  making  a  lighting  installation.  Some 
of  the  more  important  new  devices  are  the  deep  bowl  reflector 
sockets,  ad  juste  lites,  drop  cord  sockets  and  lamp  grips  for 
the  prevention  of  loosening  or  falling  lamps. 

The  Westinghouse  Electric  &  Manufacturing  Company 
have  issued  a  number  of  interesting  descriptive  motor  leaf- 
lets. No.  2441  is  devoted  to  points  of  importance  in  the 
application  cf  small  motors,  including  the  various  questions 
of  mounting,  method  of  drive,  and  lubrication.  No.  2443  gives 
lit  rformance  curves  of  d.  c.  series  wound  and  a.c.  wound 
rotor.  No.  2409  covers  self-starting  synchronous  meters  in 
(■;  pacity  from  90  to  1500  horsepower,  and  from  200  to  6600 
volts.  Type  CA  alternating  current  motors,  such  as  are 
used  for  operating  washing  machines,  vacuum  cleaners,  food 
choppers,  adding  machines,  sign  flashers,  house  pumps,  and 
similar  applications,  are  described  and  illustrated  in  No. 
2362.  The  type  OK  electrically  operated  brakes  for  direct 
current  crane  and  hoist  motors  are  described  and  illustrated 
in  No.  2446.  No.  2449  describes  types  536  and  537  hand  oper- 
ated controllers  for  light  crane  and  hoist  service.  These  con- 
ti oilers  are  built  in  sizes  from  '2  to  7%  horsepower.  Type 
SP  electrically  operated  brakes  designed  especially  for  mill 
and  crane  service,  built  in  sizes  of  from  5  to  200  horsepower 
are  described  in  No.  2447.  Westinghouse  alternating  current 
steel  mill  motors  (type  .MA)  are  fully  illustrated  and  de- 
scribed in  No.  2383. 
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WESTINGHOUSE   THREE-WIRE    DIRECT    CURRENT 

GENERATORS. 
Three-wire  systems  tcr  the  distribution  of  electrical  en- 
ergy at  low  voltages,  direct  current,  were  developed  during 
the  pioneer  period  of  the  art  of  electric  lighting.  They  have 
been  and  are  now  used  extensively  for  energy  distribution  for 
light  and  power  over  short  distances,  principally  because  of 
the  copper  economies  that  they  effect.  Current  is  transmit- 
ted at  twice  the  voltage  of  the  lamps  or  the  other  apparatus 
connected  between  the  neutral  and  one  of  the  outside  wires. 
The  neutral  wire  carries  only  the  unbalanced  current,  the 
value  of  which  is  determined  by  the  difference  in  the  loads 
on  the  two  "side  circuits"'  of  the  system.  The  transmission 
of  current  at  twice  the  receiver  voltage  results  in  saving  of 
copper  cost,  with  a  given  energy  loss  in  the  line,  of  nearly 
two-thirds  as  compared  with  the  copper  cost  of  a  two-wire 
system  of  a  volta.ije  equal  to  the  lower  of  the  two  three-wire 
system  voltages.  The  half  voltages  obtained  from  either  side 
of  the  system   is  often  convenient   for  variable  speed   motor 


'\^'estingllol^t^e    T.Npf    (.J,    Commutating    Pole.    Tliret'- 
Wire    Generator.    Showing    Collector    Rings. 

operation.  Tower  consuming  devices,  motors  especially,  can 
also  be  connected  across  the  higher  of  the  two  voltages. 

The  decided  advantages  of  a  self-contained  three-wire 
machine  for  operating  three-wire  systems  as  well  as  the  com- 
mercial and  engineering  advantages  of  a  three-wire  balanced 
voltage  system  many  years  ago  induced  the  Westinghouse 
Company  to  develop  a  three-wire  balanced  voltage  generator. 
The  method  is  of  interest  at  this  time  because  of  its  recent 
application  to  modern  commutating  pole  dynamos. 

With  the  addition  of  certain  parts,  any  regular  Westing- 
house  single-voltage,  direct  current  generator  can  be  adapted 
to  provide  three-wire  voltages.  The  Westinghouse  three-wire 
system  retains  all  of  the  essential  advantageous  characteris- 
tics of  the  ordinary  three-w'ire  system;  in  addition,  it  has  the  im- 
portant advantage  that  only  one  machine  is  required.  It  util- 
i?es  a  simple  arrangement  for  obtaining  inherently  balanced 


three-wire  systems.  The  principal  difference  between  West- 
inghouse three-wire  generators  and  standard,  single-voltage, 
direct  current  machines  is  that,  with  the  three-wire  dynamo, 
auto-transformers  or  balance  coils  are  added  and  certain 
connections  to  the  balance  coil  windings  are  provided,  as 
shown    in    the   diagram. 

The  devices  that  convert  the  machine  from  a  two-wire 
to  a  three-wire  generator  are  so  small  that  a  Westinghouse 
three-wire  generator  is  almost  as  compact  as  a  two-wire 
mpchine  of  equivalent  output.  Collector  rings  are  mounted  at 
one  end  of  the  armature  and  the  connectin.g  leads  to  them  are 
similar  to  those  employed  on  the  alternating  current  side 
of  a  rotary  converter  armature.  The  superiority  of  a  three- 
wire  generator,  which  is  merely  a  standard  two-wire  ma- 
chine with  certain  simple  parts  added  to  its  armature,  o^er 
a  complicated  arrangement  involving  special  armature  wind- 
ings is  apparent.  Some  types  of  three-wire  .generators  have 
armatures  with  special  windings  imbedded  therein  under  the 
usual  winding.  Such  windings  are  difficult  of  access  and  are 
expensive  to  repair. 
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The  balance  coil  (sometimes  called  auto-transformer), 
is  connected  across  each  pair  cf  two-phase  collecting  rings. 
This  balance  coil  consists  of  a  single  winding^on  a  lami- 
nated iron  core,  and  is  similar  in  mechanical  construction 
to  a  distributing  transformer.  The  assembled  coils  are  con- 
tained in  a  cast  iron  case  similar  to  those  employed  for 
transfcrmers.  The  middle  points  of  the  balancing  coils  are 
interconnected,  and  from  thi.s  connection  the  neutral  lead 
of  the  three-wire  system  is  lirought  out  as  shown  in  the  dia- 
gram. The  superiority  of  a  stationary  balance  coil,  that  can 
be  located  in  almost  any  convenient  place  adjacent  to  the 
generator,  over  a  balance  coil  installed  within  and  rotating 
with  the  generator  armature,  is  apparent. 

The  performance  of  the  Westinghouse  three-wire  gener- 
ator is  practically  identical  with  that  of  a  two-wire  generator. 
The  losses  in  the  balance  coils  are  so  small  as  to  be  negligi- 
ble. The  inherent  regulation  of  the  machines  is  excellent. 
Standard  three-wire  generators  are  wound  for  125-250.  They 
may  be  compounded  to  impress  an  increasing  voltage  with 
an  increasing  load,  as  is  the  usual  practice  with  sLngle- 
voltage  machines.  It  is  customary  to  divide  the  series  field 
turns  into  two  parts,  connecting  one  part  in  the  positive  and 
the  other  in  the  negative  line  lead  in  order  that  the  regulation 
may  be  preserved  at  all  loads.  Commutating  poles  assure 
sparkless  commutation  from  no  load  to  heavy  overloads. 

The  three-wire  direct  current  system  finds  its  applica- 
tion in  the  distribution  of  energy  for  light  and  power  in 
office  buildings,  machine  shops,  stores,  manufacturing  estab- 
lishments, and  in  all  installations  where  the  receiving  appa- 
ratus is  located  within  a  mile  cr  so  of  the  generator. 

Three-wire  generators  may  be  operated  in  parallel  as 
satisfactorily  as  two-wire  machines.  The  balance  coils  are 
connected  directly  to  the  collector  rings,  and  the  neutral 
wire  is  carried  to  the  switchboard.   It  is  therefore  unnecessary 
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to  synchronize  or  connect  the  alternating  current  sides 
of  the  armature  in  parellel;  nor  it  is  necessary  to  consider 
the  frequency  of  the  alternating  currents  generated  in  the 
armatures  of  the  different  machines.  Three-wire  generators 
can  be  operated  in  parallel  irrespective  of  the  number  of 
poles  and  speed  of  each  just  as  easily  and  simply  as  two- 
wire  generators  can  be  regulated  for  equal  voltage.  Two- 
wire  and  three-wire  generators  can  be  operated  in  parallel 
with  each  other  and  the  latter  will  handle  any  unbalanced 
lead. 

In  large  stations  with  many  units,  it  is,  therefore,  only 
necessary  to  operate  one  three-wire  generator,  provided  it 
has  sufficient  capacity  to  carry  the  difference  between  the 
loads  on  the  sides  of  the  system.  All  of  the  other  machines 
may  be  of  the  single-voltage  type.  It  is,  however,  advisable 
to  install  duplicate  three-wire  units  each  of  suficient  capacity 
to  provide  for  the  maximum  unbalanced  condition  of  the 
system. 

It  is  standard  practice  with  the  Westinghouse  Company  to 
furnish  balance  coils  of  sufficient  capacity  to  pro|)orly  care 
for  a  10  per  cent  difference  in  load  on  the  two  sides  of  the 
generator;  that  is,  for  10  per  cent  of  full  load  current  in 
the  neutral  wire.  Balance  coils  can,  when  specially  ordered, 
bf'  provided   for  much  greater  unbalancing. 

Westinghouse  three-wire  generators  can  be  furnished 
in  any  capacity,  type,  or  voltage  that  has  been  standardized 
for  ordinary  two-wire  service.  The  only  difference  between 
the  two-wire  and  three-wire  generators  is  that  collector  rings, 
brush,  gear  and  connections  to  the  armature  winding  are 
added  in  the  three-wire  machines. 


A  NEW  FUSE  FOR  POTENTIAL  TRANSFORMERS. 
The  General  Klectric  Company  has  placed  on  the  marUet 
a  potential  fuse  which  will  open  the  circuit  successfully  un- 
der excessive  current  conditions,  when  connected  to  systems 
of  large  capacity,  with  the  action  accompanying  the  blowing 
so  slight  as  to  be  scarcely  noticeable.  There  is  no  flame 
or  other  external  disturbance.  Because  of  this  fact  there  is 
no  danger  to  adjacent  apparatus,  and  the  fuse  may  conse- 
quently be  located  in  any  convenient  position,  near  the  switch- 
board or  elsewhere,  no  cells  or  barriers  being  necessary. 

In  appearance  this  fuse  resembles  the  ordinary  type  of 
enclosed  fuse,  the  fuse  proper  being  a  small  w^ire  which 
passes  through  the  center  of  the  fibre  tube  which  is  l'/4  in. 


TRADE    NOTES. 

The  Electric  Appliance  Company  of  San  Francisco  is 
moving  its  offices  and  salesrooms  to  807  and  809  Mission 
street,  where  they  have  a  six-story  and  basement  building 
to  accommodate  their  growing  business. 

The  General  Electric  Company  has  sold  the  Portland 
Railway,  Light  &  Power  Company  a  7.500-kw.  turbo-generator 
rated  as  follows:  One  A.T.B.  2,  7.500-kw.  (937.5  kva.,  .8  power 
factor),  1980  r.p.m.,  5500  v..  3  phase,  3.3  cycle,  horizontal  Curtis 
turbine  generating  set.  Also,  under  the  same  contract,  an 
auto  transformer  as  follows:  One  W.C.T.,  5114  k.v.a,  11,000  v. 
l)rimary,  -"jSOO  secondary. 

In  connection  with  the  annual  meeting  of  the  League  of 
California  Municipalities  at  Berkeley,  California,  in  Septem- 
ber of  this  year,  it  has  been  su.ggested  that  all  companies  in- 
terested in  street  illumination  prepare  an  exhibit  of  appa- 
ratus and  equipment.  This  should  appeal  not  only  to  the 
manufacturing  companies  but  also  to  the  electric  companies 
supiilying  such  service.  Full  details  regarding  the  coming 
convention  may  be  secured  from  the  secretary  of  the  League 
of  California  Municipalities  in  the  Pacific  Building.  San  Fran- 
cisco. 

The  General  Electric  Company  reports  the  following 
sales:  To  the  Power  Specialties  Company,  two  small  tur- 
bine generator  sets,  which  are  to  be  used  for  driving  motors 
i'l  two  new  municipal  garbage  disposal  plants  at  San  FVan- 
cisco.  Each  set  is  described  as  follows:  One  75  kw.,  3300 
r.|).m.,  non-condensing  Curtis  turbine,  direct  connected  to 
one  C.  C.  4,  75  kw.  245-v,  250v.  generator.  To  the  Sierras 
Construction  Company,  San  Bernardino,  Cal.,  a  5000  kw.  turbo 
generator  set,  as  follows:  One  A.  T.  B.  4,  5000  kw.,  1800  r.p.m., 
6600v.  generator,  direct  connected  to  one  5000  kw.  horizontal, 
Curtis  steam  turbine.  Also  in  the  same  contract,  one  75 
kw.  Curtis  lurljo-generator  exciter  set  operating  at  3300  r.p.m. 
Also,  a  motor  generator  set,  as  follows;  One  I).  li.  C.  6,  100 
kw.,  900  r.p.m.,  125-v.  D.C.  generator,  mounted  on  a  common 
base  with  and  direct  connected  to  one  1.  S,  150  h.p..  44-v.,  60 
cycle,  3-phase,  inducticn  motor. 


NEW    HEAVY    DUTY    MAGNETIC   SEPARATOR. 

In    many    lines    of    manufacture    it    is    very    desirable    to 

separate    magnetic    material    from    the    non-magnetic.      The 

cement   industry   is   an  example   and   the  magnetic   separator 

shown  in  the  accompanying  illustration  has  recently  been  in- 


6600    and    15.000    Volt    Potential    Transformer    Fuse. 

in  diameter.  The  wire  is  soldered  at  each  end  to  the  center 
of  a  metal  cap,  which  is  placed  over  the  end  of  the  tube. 
Surrounding  the  fuse  wire  is  a  filler  which  absorbs  such  a 
per  cent  of  the  arc,  that  the  blowing  of  the  fuse  causes  no 
external  disturbance.  The  metal  caps  are  provided  with 
vent  holes,  so  arranged  that  the  filler  will  not  leak  out. 

The  performance  under  short  circuit  or  with  abnormal 
current  on  the  line  is  independent  of  kilowatt  capacity  of 
the  bus. 

This  fuse  is  intended  primarily  for  use  on  instrument 
transformers.  It  can  be  furnished  with  special  mountingo 
to  make  it  applicable  to  any  use  conforming  with  its  voltage 
and   ampere  rating. 

It  is  made  for  voltages  up  to  15,000  volts. 


Ciitler-Hamner    Magnetic    Separa'tor. 


stalled  at  the  plant  of  the  Southwestern  Portland  Cement 
Company,  El  Paso,  Texas,  for  taking  out  stray  iron,  steel, 
etc.,  from  the  coal  which  is  used  in  the  kilns.  This  separator, 
built  by  the  Cutler-Hammer  Clutch  Company  of  Milwaukee, 
is  of  somewhat  special  design.  The  pulleys  are  mounted  on 
an  I  beam  frame  and  because  of  the  weight  of  the  coal  fed  to 
the  pulley,  two  idler  pulleys  are  mounted  between  the  wooden 
tail  pulley  and  the  magnetic  pulley,  which  is  at  the  right  end. 
As  the  belt  turns  the  coal  is  thrown  to  the  front  of  the  mag- 
netic pulley  and  conveyed  away,  while  the  magnetic  material 
is  attracted  and  snapped  off  below,  entirely  separated  from 
the  coal.  The  current  used  for  energizing  the  enclosed  brass- 
jacketed  coils  brushes  which  are  shown  resting  on  the  slip 
rings  on  the  extension  of  the  pulley  shaft. 
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INCORPORATIONS. 

SEATTLE,  WASH.— The  promoters  of  the  Seattle,  Ken- 
wood &  Lake  Forest  Railroad  have  filed  articles  of  incor- 
poration. The  line  is  to  run  between  here  and  Bothell  and 
Tolt. 

COLFAX,  WASH.— The  Whitman  County  Cons:lidated 
Telephone  &  Telegraph  Company  of  Colfax,  $100,000,  by  G. 
T.  Smith  and  E.  J.  Byrne. 

LOS  ANGELES,  CAL. — The  Lompoc  Gas  &  Electric  Com- 
pany, $100,000,  subscribed  $3,  by  L.  J.  Christopher,  J.  B. 
Mullen  and  M.  Giinsul. 

VANCOUVER,  WASH. — Articles  of  incorporation  of  the 
Independent  Electric  Ccmpany  have  been  filed  by  H.  G. 
Kleischhaiier  of  Portland,  H.  K.  Lugger  of  Vancouver  and 
M.  F.  Brady  of  Portland.  The  capital  stock  placed  at  $50,000. 
Vancouver  is  the  principal  place  cf  business.  Its  object  is 
to  operate  and  maintain  the  business  of  generating  electricity 
lor  light  and  heating  power  to  cities  and  towns  in  Washing- 
Ion. 

SAN  BERNARDINO,  CAL.— Articles  of  incorp;ration 
hjive  been  filed  for  the  Limited  Mutual  Water  Company,  with 
a  capital  stock  of  $20,000.  The  company  is  organized  to 
supply  water  to  the  district  bounded  by  San  Bernardino  ave- 
nue, West  Fourth  street,  Mountain  avenue  and  the  south 
side  of  the  right  of  way  of  the  Santa  Fe  in  the  vicinity  of 
Ontario.  The  directcrs  are:  J.  W.  Squire,  C,  W.  Churchill 
and  .1.  E.  Burnham. 

ANAHEIM,  CAL. — Articles  of  incorporation  of  the  Ana- 
heim City  and  Interurban  Raihvay  Company  will  be  filed  for 
record  in  a  few  days,  according  to  William  Gerdes  of  South 
Los  Angeles  street,  who  is  associated  with  Lcs  Angeles  and 
Eastern  capitalists  in  construction  of  a  network  of  interurban 
railways  radiating  from  this  city.  The  company  will  be  incor- 
porated for  $500,000.  Mr.  Gerdes  states  that  they  intend  to  be 
operating  cars  on  the  line  between  Anaheim  and  Fullerton 
within  a  year  after  receiving  franchises,  which  are  to  be  asked 
through  Fullerton,  Orange  and  Santa  Ana. 


ILLUMINATION. 

EL  PASO,  TEX.— A  gas  holder  to  cost  $35,000  is  to  be 
erected  at  once  by  the  El  Paso  Gas  &  Electricity  Company,  to 
have  a  capacity  of  500,000  cubic  feet. 

LYNDEN,  WASH. — An  ordinance  has  been  passed  grant- 
ing to  the  Lynden  Mill  &  Light  Company  the  right  and  au- 
thority to  operate  an  electric  plant  for  the  generation,  trans- 
mission, distribution  and  furnishing  of  light  and  power  to 
the  said  town. 

BURBANK,  CAL. — Bids  will  be  received  up  to  May  25, 
for  a  franchise  to  build  and  construct,  maintain  and  operate 
for  a  period  of  40  years,  an  electric  light  and  power  system 
under  and  along  the  public  streets,  alleys,  avenues  and  high- 
ways of  the  city  of  Burbank. 

FAIRFIELD,  CAL.— The  Solano  County  Supervisors  have 
granted  a  franchise  to  the  Great  Western  Power  Company. 
A  resolution  was  passed  to  print  authorizing  the  county  clerk 
to  advertise  for  a  contract  to  furnish  power  in  Solano  County 
which  would  include  a  rate  of  Ic  per  kw.  for  the  county 
buildings.     Bids  for  such  franchise  are  to  be  opened  June  3. 

VALLEJO,  CAL. — A  temporary  franchise  has  been 
granted  by  the  City  Council  to  the  Great  Western  Power  Com- 
pany to  install  power  lines  and  supply  electricity  to  the  peo- 
ple of  Vallejo.  The  company  asked  for  a  35-year  franchise. 
A  $2000  check  accompanied  the  application.  The  franchise 
a^  presented  allows  the  commissioners  the  privilege  of  fixing 


the  rates  to  be  charged  consumers.  At  the  end  of  35  years 
the  city  could  purchase  the  equipment  of  the  company.  The 
ajiplication  was  placed  on  file. 

SEATTLE,  WASH. — Chairman  George  A.  Lee,  Jesse  S. 
Jcnes  and  Harry  E.  Wilson,  of  the  state  public  service  com- 
missicn,  took  testimony  this  week  in  connection  with  the 
commission's  proposed  gas,  water  and  electric  light  rules. 
Forty  representatives  of  various  utilities  in  different  parts 
of  the  State  attended  the  hearing.  Chairman  Lee,  comment- 
ing upon  the  hearing,  said:  "We  have  now  had  presented 
final  objections  to  the  commission's  gas,  water  and  electric 
light  rules.  These  rules  regulate  the  testing  of  meters,  ren- 
dering of  bills,  the  quality  of  gas,  water  and  electricity,  the 
question  of  advance  payment  of  bills,  deposits  and  other 
items  of  vital  importance  to  the  consumer.  Machinery  for 
testing  gas,  water  and  electric  meters  is  required  and  fees 
therefor  fixed.  We  believe  that  many  causes  of  complaint 
against  public  srvice  companies  will  be  removed  by  these 
rules,  and  that  better  public  service  will  be  the  direct  out- 
come. Representatives  of  public  service  corporations  who 
attended  the  hearing  of  the  commission  recently  Included  the 
following  named:  A.  B.  Eilbeck,  vice-president  Spokane  Gas 
&  Fuel  Company;  M.  L.  Driscoll,  city  attorney,  of  Pasco;  T. 
L.  Keeley,  Tacoma  Water  Supply  Company;  F.  C.  Farmer, 
Kitsap  County  Telephone  Company,  Bremerton  and  Pert 
Angeles  Telephone  Company;  F.  C.  Brewer,  Bremerton  & 
Charleston  Light  &  Fuel  Company,  Grays  Harbor  Gas  Com- 
pany, Centralia  &  Chehalis  Gas  Company,  Port  Angeles  Water 
Supply  Company;  A.  M.  Chitty,  Puget  Sound  International 
Railway  &  Power  Company,  Everett;  James  E.  Wickstrom. 
Shelton  Electric  Company  and  West  Coast  Power  Company; 
,1.  S.  Crilly,  Blaine  Water  Company;  E.  R.  Ramsey,  Pittsburg 
Meter  Company;  C.  C.  Turley,  Portland  Railway,  Light  & 
Power  Company;  Victor  H.  Greisser,  the  Washington  Water 
Power  Company;  George  L.  Raymond,  Raymond  Light  &  Water 
Company,  Raymond,  Wash.;  M.  Manly,  White  Salmon  Water 
Company;  L.  M.  Sims,  Orchard  Water  Company,  Kalama; 
C  W.  Hodgdon,  Hoquiain;  C.  M.  Fassett,  commissioner  pub- 
lic utilities,  Sp:  kane;  Charles  E.  Shepard,  president  Light 
&  Water  Works,  Montesano  and  South  Bend;  H.  B,  Zimmer- 
man, Grays  Harbor  Railway  &  Light  Company;  J.  S.  Thorn- 
ton, Twin  City  Electric  Company,  Raymond;  Douglas  All- 
niond,  Anacortes  Water  Company;  Wilbur  B.  Foshay,  Wash- 
ington-Oregon Corporation,  an  electric,  gas,  water,  telephone 
and  tracticn  company;  M.  D.  Spencer,  Everett  Gas  Company, 
of  Everett  and  Snohomish;  J.  E.  Davidson,  Pacific  Power  & 
Light  Company,  Portland. 


TRANSMISSION. 
LA  GRANDE,  ORE.— The  Western  Oregon  Light  &  Power 
Company  has  been  granted  franchises  by  Elgin,  Immler  and 
Alicel,  and  will  extend  a  line  from  here. 

RIALTO,  CAL. — Bids  will  be  received  up  to  May  21  for  a 
franchise  to  erect  and  construct  and  operate  for  fifty  years 
an  electric  pole,  tower  and  wire  system  for  transmitting 
electrical  power  along  and  upon  all  public  roads,  streets  and 
alleys  ct  the  City  of  Rialto. 

AUSTIN,  TEX.— The  Guadalupe  Water  Power  Company 
or  Seguin,  Tex.,  recently  formed  with  a  capital  stock  of 
$000,000,  will  construct  a  series  of  dams  and  hydroelectric 
plants  upcn  the  Guadalupe  River  between  that  place  and 
New  Braunfels.  The  same  interests  are  arranging  to  form 
a  company  for  the  purpose  of  constructing  an  interurban  elec- 
tric railway  between  Seguin  and  New  Braunfels  and  between 
New  Braunfels  and  San  Antonio.     The  power  of  the  hydro- 
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electric  plants  is  to  be  used  for  operating  the  two  railways 
and  power  transmission  lines  will  also  be  constructed  to  San 
Antcnio,  New  Braunfels,  Seguin,  San  Morales  and  other  towns 
in  that  section.  The  Guadalupe  Power  Company  has  already 
purchased  the  water  power  rights  on  the  Guadalupe  River 
and  has  surveys  made  for  the  six  dams.  It  has  expended 
already  in  preliminary  work  about  $300,000. 

OROVILLE,  CAL. — Work  has  been  started  by  the  Great 
Western  Power  Company  on  its  dam  at  Big  Meadows.  This 
work  is  to  be  completed  by  the  first  of  the  year.  The  Big 
Meadows  will  then  constitute  the  largest  artificial  lake  ia 
the  world.  By  the  construction  of  this  dam  more  than  55,000,- 
000,000  cubic  feet  of  water  can  be  stored  for  power  and  irri- 
gation. The  ccmpany  announces  that  it  proposes  to  make 
five  developments  of  power  between  Big  Meadows  and  Oro- 
ville.  This  will  necessitate  the  construction  of  four  addi- 
tional power  plants  at  an  investment  of  approximately  $20,- 
000,000.  The  total  capacity  of  the  plants  will  be  600,000  h.p. 
The  Big  Meadows  reservoir  will  make  available  a  supiily 
of  water  sufficient  to  irrigate  500,000  acres  of  land.  This 
water  will  be  available  for  use  at  Oroville  and  will  suffice 
for  a  tremendous  addition  to  the  orange  and  olive  industry 
in  Northern  California. 

LOS  ANGELES,  CAL.— In  response  to  the  appeal  of  E 
F.  Scattergood,  chief  electrical  engineer  of  the  acqueduct 
power  bureau,  for  immediate  action  and  in  accordance  with 
the  ideas  of  Mayor  Alexander,  the  Board  of  Public  Works  has 
authorized  preliminary  steps  to  be  taken  relative  to  the  in- 
stallation of  a  municipal  power  distributing  system.  In  a 
report  to  the  board,  Engineer  Scattergood  suggested  that 
all  companies  having  conduit  or  pipe  lines  in  the  streets  of 
Los  Angeles  be  required  to  file  with  the  city  engineer  com- 
plete and  accurate  maps,  giving  a  description  and  showing 
their  location,  and  recommended  that  the  city  compile  a  set 
of  composite  maps  on  the  scale  of  25  feet  to  the  inch,  show- 
ing on  each  portion  of  these  sectional  maps  all  conduits  and 
pipe  lines  accurately  located.  The  board  referred  Scatter- 
good's  report  to  City  Engineer  Hamlin,  with  instructions  to 
report  what  procedure  should  be  followed  and  to  submit  an 
estimate  as  to  what  the  cost  will  be  to  prepare  such  maps 
and  plans  as  suggested.  President  Hubbard  and  Commis- 
sioner Humphreys  of  the  beard  estimate  that  It  will  cost 
about  $25,000  to  prepare  the  maps  and  plans  desired  by  the 
power  bureau.  Mayor  Alexander  has  been  under  the  im- 
pression a  bond  issue  of  about  $5,000,000  will  be  necessary  with 
which  to  establish  the  proposed  municipal  distributing  system 
for  power  and  electricity.  lie  has  suggested  that  this  bond 
election  might  be  held  next  December,  without  violating  th«» 
contract  with  Speyer  &  Co.,  the  New  York  bond  firm. 


sibility.  Actual  construction  will  be  resumed  within  thirty 
days,  it  is  said,  and  city  lines  will  be  hurried  to  completion. 
It  is  probable  the  extension  will  be  granted  the  Los  Angeles, 
Riverside  &  San  Diego  Railroad,  as  successors  to  the  old 
company. 

SAN  BERNARDINO,  CAL. — A  franchise  for  an  electric 
rai'road  to  extend  from  the  city  limits  along  Rialto  avenue 
to  the  Southern  Pacific  station  has  been  asked  tor  by  the 
Pacific  Electric  Railway,  and  the  City  Council  has  ordered 
a  call  for  bids.  The  franchise  is  for  both  freight  and  passen- 
ger service  and  covers  a  period  of  50  years. 

ANTIOCH,  CAL. — A  corps  of  engineers  for  the  Oakland, 
Antioch  &  Eastern  Electric  Railroad  have  been  at  work  here 
for  several  days  surveying  along  the  main  street.  Although 
the  men  have  been  engaged  in  running  lines  between  this 
place  and  Pittsburg  for  some  time,  this  is  their  first  appear- 
ance within  the  corporate  limits  for  several  months.  It  is 
believed  that  the  company  will  ask  for  a  franchise  through 
the  city  in  the  near  future.  There  is  strong  indication  that 
the  road  from  Antioch  to  Bay  Point  will  be  constructed  this 
tuimmer. 

AUBURN,  CAL. — G.  B.  Herrington,  who  built  the  Moun 
tain  Quarries  Railroad  from  this  place  to  the  Mountain  Quar- 
ries Company's  quarry,  on  the  American  River,  is  canvass- 
iug  among  the  citizens  and  business  men  of  Auburn,  with 
a  view  to  get  them  to  subscribe  the  necessary  capital  to 
build  and  equip  a  line  of  electric  street  railway  in  this  city. 
-Mr.  Herrington  says  that  if  the  money  needed,  $30,000,  is 
subscribed  by  the  people  of  Auburn,  a  company  will  be 
formed  and  a  franchise  asked  for,  and  as  soon  as  possible 
construction  work  will  be  commenced.  The  proposed  line 
v/ill  run  from  Aeolia  Heights  on  the  eastern  limits  of  the 
city  to  the  new  Southern  Pacific  depot  on  Nevada  street 
and  will  pass  all  the  hotels,  principal  business  houses,  the 
cpera  house  and  churches  and  the  courthouse,  and  the  entire 
length  of  the  road  would  be  nearly  two  miles.  It  is  pro- 
posed to  have  a  high  power  car  make  regular  trips  at  20  min- 
utes interval,  from  one  end  of  the  town  to  the  other,  over 
the  principal  streets,  and  meeting  all  passenger  trains  at 
both  depots. 


TRANSPORTATION. 
WEISER,    IDAHO.— It    is    reported     that     the     Southern 
Idaho   Light,   Heat   &   Power   Company,   owner   of   the   inter- 
urban  railways,  out  of  Boise,  will  have  its  line  completed  from 
Caldwell  to  this  place  within  another  year. 

EL  PASO,  TEX.— A  bonus  of  $16,000  has  been  paid  to 
Stone  and  W'ebster,  owners  of  the  El  Paso  Electric  Railway 
Company,  to  insure  building  of  a  street  car  line  on  Stanton 
street,  between  the  Boulevard  and  San  Antonio  street. 

MEZA,  ARIZ. — ^At  the  election  for  determining  whether 
a  franchise  should  be  granted  the  Salt  River  Railroad.  72 
votes  were  cast  in  favor  of  the  franchise  and  55  against. 
This  means  work  will  commence  at  once  as  the  company  has 
promised  to  have  cars  running  within  eighteen  mcnths. 

SAN  DIEGO,  CAL.— G.  W.  Pursell,  promoter  of  the  San 
Diego,  El  Cajon  &  Escondido  Railroad,  has  sounded  the  City 
Council  for  extension  of  his  franchise.  Operation  of  cars 
originally  was  to  begin  June  1,  which  is  considered  an  impos- 


TELEPHONE  AND  TELEGRAPH. 

LAPWAI,  IDAHO.— The  Pacific  States  Telephone  Com- 
p.iny  has  asked  for  a  franchise  and  will  expend  $5000  in  in- 
stalling their  system   here. 

KLAMATH  FALLS,  ORE.— The  Pacific  Telephone  & 
Telegraph  Company  is  soon  to  begin  the  construction  of  a 
new  telephone  system  for  this  place. 

HOLLISTER,  CAL. — Messrs.  Fox  &  Zimmer  of  the  San 
Benito  oil  fields  state  that  the  oil  company  will  construct  a 
telephone  line  from  Section  5   to   King  City. 

SANGER,  CAL. — The  Board  of  Trustees  passed  an  ordi- 
nance granting  a  franchise  to  the  Sanger  Telephone  Company 
to  construct  and  operate  a  system  of  masts  or  poles  and  wires 
for  the  transmission  of  electricity  for  telephone  purposes  in 
Sanger. 

SEATTLE,  WASH. — In  the  case  of  the  Puget  Sound  Inde- 
pendent Telephone  Company  against  the  Pacific  and  other 
companies,  where  certain  long  distance  connections  and  rates 
were  sought,  the  parties  have  reached  a  compromise  which 
will  give  Snohomish,  Skagit  and  Whatcom  counties  long  dis- 
tance service  to  Seattle  and  Tacoma.  This  agreement  was 
made  subject  to  the  approval  of  the  commission  and  fully 
satisfies  the  complaint. 

TACOMA.  WASH.— Mayor  Seymour  is  desirous  that  Ta- 
coma shall  own  its  telephone  system  after  the  Pacific  Tele- 
phone franchise  expires  three  years  hence.  Last  December 
the  Home  and  the  Pacific  systems  consolidated.     Two  weeks 
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ago  Mayor  Seymour  and  the  city  commission  revoked  tho 
Home  Telephone  franchise,  allowing  the  company  60  days 
to  remove  the  wires  and  poles  and  transfer  the  conduits  to 
the  city.  The  company  has  taken  no  action.  Under  the 
Mayor's  instructions,  the  city  attorney  prepared  papers  for 
quo  warranto  proceedings  against  the  Pacific  company  to 
compel  them  to  cease  the  maintenance  of  the  Home  com- 
pany's lines  and  to  remove  its  poles.  The  revocation  of  the 
Home  franchise  is  based  chiefly  on  the  discontinuance  of 
the  automatic  service  which  it  called  for.  The  city's  chief  aim 
is  to  completely  nullify  the  Home  franchise  so  that  the 
Pacific  Telephone  Company  cannot  operate  under  it  after 
1915. 

OLYMPI.\,  WASH.— That  there  is  a  big  difference  be- 
tween the  figures  of  the  company  and  of  the  State's  experts 
in  regard  to  the  cost  of  telephone  service  in  Olympia;  that 
the  company  had  two  sets  of  contracts;  that  the  cost  of  tele- 
phones in  Olympia  increased  in  1911,  compared  with  1910, 
while  in  the  country  there  was  a  decrease,  were  some  of  the 
things  developed  at  the  hearing  before  the  Public  Service 
Commission  on  the  complaint  of  the  Farmers'  Telephone  Com- 
pany of  Thmston  county  against  the  Pacific  Telei)hone  & 
Telegraph  Company  of  Olympia.  The  rural  company  charges 
that  the  Bell  company  is  acting  in  an  unreasonable  manner  in 
increasing  its  rates  from  $3.60  a  year  for  each  rural  telephone 
to  $7.20.  The  Bell  company's  agents  asserted  that  the  cost 
per  station  of  operating  in  Olympia  is  $9.12  annually.  A.  R. 
Kelly,  telephone  expert  for  the  Commission,  testified  that  an 
examination  of  the  company's  books  in  San  Francisco  showed 
that  in  Olympia  in  1910  the  cost  was  $6.36  per  station  and  in 
1911  had  increased  to  $7.48.  On  the  other  hand,  he  testified 
that  the  cost  per  station  for  the  farmers'  telephones  was 
$4.19  in  1910  and  only  $4.06  in  1911. 

SAN  FRANCISCO,  CAL.— The  Postal  Telegraph  Company 
has  filed  a  complaint  with  the  State  Railroad  Commission 
against  the  Pacific  Telephone  &  Telegraph  Company  and  the 
Western  Union  Telegraph  Company.  The  complaint  was 
informal  and  was  contained  in  a  letter  to  the  Commission 
from  W.  Hearn,  local  manager  of  the  Postal.  The  protest 
charges  discrimination.  It  is  set  forth  that  the  te'ophone 
company  has  been  in  the  habit  cf  switching  calls  for  the 
Postal  to  the  Western  Union.  The  complaint  says  that  on 
March  15  a  series  of  tests  was  made  in  San  Francisco,  Berk- 
eley, Sacramento  and  Fresno.  It  is  declared  that  after  calling 
for  the  Postal  company  the  subscribers  were  connected  with 
the  Western  Union.  The  Pacific  Telephone  Company  and 
Western  Union  have  an  arrangement  by  which  a  subscriber 
calling  for  "telegram"  is  connected  with  the  Western  Union. 
The  Pcstal  company  asks  that  the  telephone  company  be 
directed  to  change  this  system,  to  the  end  that  when  the 
subscriber  calls  "telegram"  the  central  operator  must  ask 
the  subscriber  whether  he  wants  Western  Union  or  Postal. 
The  Pacific  Telephone  Company  nas  been  called  upon  by  the 
Commission  to  reply. 

SAN  FRANCISCO,  CAL.— The  State  Railroad  Commis- 
sion has  notified  the  Pacific  States  Telephone  &  Telegraph 
Company  that  it  must  correct  immediately  all  inequalities 
ill  its  rates.  The  board  also  demanded  withdrawal  cf  cer- 
tain rate  advances  made  late  in  1911.  Since  the  date  on 
which  the  constitutional  amendment  relative  to  the  State 
control  of  public  utilities  went  into  effect,  the  telephone 
company  announced  certain  reductions  in  rates  in  and 
about  Hollister,  Stockton  and  other  cities.  In  the  main, 
these  reductions  were  said  to  amount  to  discrimination  against 
new  subscribers  in  favor  of  the  old.  A  new  general  rate 
for  new  subscribers  was  established,  and  at  the  same  time 
old  subscribers  were  given  a  rate  lower  than  the  general, 
(nder  the  public  utility  act,  the  company  had  no  right  to 
make  these  advances  or  reductions  without  applying  for 
the   Railroad  Commission's   permission.     A   hearing  recently, 


at  which  the  Pacific  States  was  represented  by  B.  S.  Pills- 
bury,  resulted  in  the  Commission  ordering  the  telephone 
company  to  cease  the  overcharges  at  once,  iron  out  all  in- 
equalities and,  at  the  same  time,  file  with  the  Commission  a 
copy  of  all  its  tariffs.  It  has  already  filed  a  general  schedule 
of  rates,  but  not  one  by  which  the  Commission  could  discern 
the  difference  between  the  metropolitan,  general  and  su- 
burban rates,  or  compare  the  differences. 

LOS  ANGELES,  CAL.— The  long  fight  which  the  city  of 
Pomona,  aided  by  Los  Angeles  and  Pasadena,  has  waged 
against  the  Sunset  Telephone  &  Telegraph  Company 
for  the  municipality  ended  when  the  United  States 
Supreme  Court  reversed  the  decision  of  the  United  States 
Appellate  Court  and  declared  that  a  municipality  has  the 
right  to  charge  a  corporation  tor  the  privilege  of  doing  busi- 
ness in  the  comnuinity.  All  claims  that  a  corporation  such 
as  the  Sunset  has  the  right  to  do  business  in  the  city  be- 
cause it  operates  a  telegi'aph  line  which  is  subject  to  gov- 
ernment use  in  time  of  war,  fall  flat,  according  to  the  de-  ■ 
cision  of  the  Supreme  Court  of  the  United  States.  A  cor- 
poration doing  business  in  a  city  must  take  out  a  franchise 
iu  order  to  use  the  public  streets  for  the  purpose  of  stringing 
wires,  laying  gas  mains  or  running  street  cars.  Also  the 
nmnicipality  has  the  right  to  charge  the  company  a  certain 
per  cent  of  the  net  income  for  the  privilege  of  such  a  fran- 
chise. The  decision  of  the  Supreme  Court  of  the  United 
States  is  of  the  utmost  importance  to  California  as  well  as 
the  rest  of  the  United  States.  There  is  no  doubt  but  that  the 
opinion  handed  down  will  mark  a  precedent  in  the  legal  pro- 
cedure of  the  country,  for  there  are  suits  in  nearly  all  parts 
cf  the  counti-y  in  which  corporations  are  seeking  to  avoid  pay- 
ing municipalities  for  using  the  city  streets  and  public  thor- 
oughfares. The  fight  to  force  the  Sunset  Telephone  &  Tele- 
graph Company  to  take  out  a  franchise  started  ten  years  ago. 


WATERWORKS. 
BRUIHAM    CITY,    UTAH.— The    $35,000    bond    issue    for 
the  construction  of  waterworks  carried  by  a  larfee  majority 
at  the  election  recently  held. 

MONMOUTH,  ORE.— Bids  will  be  received  up  to  the  4th 
day  of  May  for  furnishing  the  material  and  labor  and  con- 
structing a  system  of  waterworks  for  this  city. 

WAPATO,  WASH.— Bids  will  be  received  up  to  the  8th 
of  May  for  the  furnishing  of  all  material  and  labor  necessary 
for  the  construction  of  the  distributing  system  of  the  munici- 
pal waterworks. 

LOS  ANGELES,  CAL.— The  City  Council  has  referred  to 
its  water  committee  the  recommendations  of  City  Attorney 
Shenk  for  immediate  installation  of  an  adequate  water  serv- 
ice at  Terminal   Island. 

MODESTO,  CAL.— The  plans  and  specifications  of  the 
proposed  water  system  have  been  adopted  and  placed  on 
file  and  the  appointment  of  F.  C.  Roberts  and  E.  H.  Denicks 
as  supervising  engineers  confirmed. 

SEAl'TLE,  WASH.— A  special  election  has  been  called 
for  April  27th  to  vote  on  the  ccnstruction  of  a  new  water 
system,  to  be  owned  by  the  city.  Water  will  be  brought  from 
Ueer   creek,   one   mile    west,    by   gravity. 

PECOS.  TEX.— It  is  proposed  to  have  a  special  bill 
passed  at  the  next  legislature  allowing  Pecos  to  issue  spe- 
cial municipal  bonds  for  the  purpose  of  constructing  a  water- 
works system  to  cost  about  $90,000.  Water  is  to  be  carried  a 
distance  of  14  miles. 

BAY  CITY.  ORE.— Bay  City  is  to  have  a  new  water 
system  during  the  coming  summer.  Plans  are  now  being 
drawn  by  the  Bay  City  Land  Company  to  replace  the  entire 
plant.  Six-inch  mains  will  be  laid  in  the  business  district. 
It  is  estimated  that  $5000  will  be  spent  on  the  system. 
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NOVEL  WOODEN  TOWER  LINE  CONSTRUCTION 


BY  O.  G.  STEELE. 


The  manner  and  method  of  constructing  the  60.000 
volt  wooden  tower  line  of  the  California-Oregon  Power 
Company  involves  several  unique  features  which  make 
a  description  and  detailed  cost  statement  of  consider- 
able engineering  interest. 

This  transmission  line  is  24.6  miles  in  length,  con- 
necting the  Fall  Creek  j)0\ver  plant  of  the  Califomia- 


I'alls  on  the  Link  River  and  the  Shasta  River  plant 
four  miles  north  of  Yreka,  Gal. 

Construction  work  is  also  being  rushed  to  com- 
plete the  first  two  10,000  kw.  units  on  a  new  installa- 
tion on  the  Klamath  River  about  a  mile  and  a  half 
east  of  the  Fall  Creek  plant.  Since  the  Fall  Creek 
plant  is  very  nearly  the  geometric  center  of  the  sys- 


Wooden   Pole  Towois  .Showing  Method   of   Erection. 


Oregon  Power  Company,  about  2;/  miles  .south  of  the 
California-Oregon  line,  with  the  town  of  .'\shlaiid 
in  Southern  Oregon.  It  ties  in  with  the  extciisi\e 
system  which  the  comi)any  has  recently  acquire<l  by 
the  consolidation  of  the  Siskiyou  Electric  Light  & 
Power  Company,  the  Rogue  River  Electric  Company 
and  surrounding  plants. 

The  plants  in  operation  in  this  system  are  the 
Fall  Creek  plant  in  Siskiyou  County,  California,  the 
Gold  Ra}'  plant  in  Jackson  County,  Oregon,  and  the 
Prospect  plant  at  Prospect,  Oregon.  The  former  plant 
i^-  situated  on  Fall  Creek,  a  tributary  of  the  Klamath 
River  and  is  about  one-half  a  mile  from  the  mouth  of 
that  river  and  within  one  hundred  yards  of  the  Klam- 
ath Lake  Railroad.  The  two  latter  plants  are  both 
on  the  Rogue  River.  In  addition  to  these  three  plants 
there  are  also  two  hydroelectric   plants  at   Klamath 


tern,  as  seen  from  the  map.  it  will  handle  the  dispatch- 
ing for  the  entire  system. 

The  Fall  Creek  plant,  constructed  during  the  win- 
ter of  1902-1903.  being  the  first  generating  station  of 
the  company,  has  an  interesting  history.  This  plant 
as  completed  in  1909  has  a  capacity  of  3200  kvv.. 
which  energy  is  generated  at  2300  volts,  60  cycles  per 
second,  three-phase.  It  is  then  transformed  to  22,500 
volts  delta  for  transmission. 

Four  lines  are  run  out  of  Fall  Creek  to  various 
parts  of  the  country.  Line  No.  1  takes  a  southerly 
course  to  Etna  ]\Iins,  a  distance  of  .^5  miles,  tapping 
Hornbrook,  Yreka.  Montague,  Ft.  Jones  and  Green- 
view.  Enroute,  mines  are  electrically  supplied  on  the 
Klamath  River.  Humbug,  Cherry  Creek,  McAdams 
Creek.  Indian  Creek.  Patterson  Creek,  Oro  Pino  and 
Quartz  Valley, 
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Details   of  Tower. 


Line  No.  2  run.s  due  south  to  Castella,  a  distance 
of  75  miles,  passing  throus:h  Dunsmuir,  Sisson,  Weed, 
Big  Springs  and  .Shasta  Valley.  Line  No.  3,  on  the 
other  hand,  takes  a  northwesterly  course  24.6  miles 
to  Ashland,  Ore.,  where  it  connects  with  the  Rogue 
River  system.  Finally,  line  No.  4  completes  the  points 
of  the  compass  by  taking  a  course  due  cast  to  Dorris, 
23  miles  distant,  thence  north  to  Klamath  Falls,  a  dis- 
tance of  20  miles. 

The  first  two  lines  mentioned  are  of  the  ordinary 
single  pole  construction,  line  No.  1  being  constructed 
for  30.000  volts  and  line  No.  2  for  60.000  volts,  single 
circuit,  three-phase.  Lines  No.  3  and  No.  4,  however, 
are  of  the  two-pole  type  set  on  concrete  bases  and  aii- 


Concrete    Bases    tor    Poles. 

chored  at  the  front  and  rear  as  shown  in  the  illu'^t ra- 
tions. Spans  vary  from  450  to  1000  feet.,  one  span 
being  1465  ft.  across  Jennie  Creek  Canj'on. 

Cast  iron  anchor  plates  were  used  in  the  founda- 
tion work  while  3  in.  channel  iron  was  employed  for 
the  cross-arms.  These  arms  are  16.6  ft,  long  and  are 
painted  with  P.  &  B.  paint  to  prevent  rusting.  .Angle 
iron  2i/2  x  23^  in.  was  used  to  bind  the  poles  to  the 
concrete  bases  shown  in  the  illustration.  Insulators 
of  the  Locke  suspension  type  are  employed.  Each 
insulator,  composed  of  three  units,  clasps  the  con- 
ductor by  means  of  a  straight  line  clamp.  At  the  point 
where  angles  are  necessary  in  the  transmission  line 
four  units  are  employed  in  the  insulator. 

Ever}'  fifth  tower  is  so  constructed  as  to  take  up 


Details  of  Tower. 

the  strain  at  these  strain  towers,  four  anchors  are  em- 
ployed with  guy  wires  crossed,  while  for  standard 
towers  only  two  anchor  plates  are  employed. 

The  raising  of  the  towers  proved  an  interesting 
proldem  due  to  the  roughness  of  the  country  en- 
countered. While  the  hillside,  composing  a  portion 
of  the  transmission  line  made  only  one  method  appli- 
cable, it  was  not  at  all  times  practicable  to  deliver  the 
tools  required.  In  the  illustration  one  of  the  best 
methods  of  performing  this  is  shown  in  which  a  crew 
of  twelve  to  fifteen   men  are  em])Ioyed. 

The  poles  are  first  placed  on  supports  about 
seven  feet  above  the  ground.  The  guy  wires  arc  next 
])asscd  over  the  fork  as  shown  and  with  the  aid  of  a 
block  and  tackle  the  poles  are  pulled  into  place,  dur- 
ing which  process  men  with  jjike  poles  properly  guide 
them.  .After  the  poles  are  thus  set  on  their  bases, 
the  guys  arc  pulled  through  the  eye  of  the  anchor  rod 
and  simi)ly  tightened  by  hand,  another  crew  follow- 
ing the  first  one  put  the  guy  wires  in  final  taut  con- 
dition. Later  in  the  progress  of  the  work,  it  was 
found  that  a  horse  could  be  used  to  raise  the  towers 
and  this  method  proved  satisfactory.  As  many  as 
twenty-five  of  these  towers  may  be  thus  raised  in  one 
day.  Referring  to  the  guy  clamps,  the  ordinary  three- 
bolt  galvanized  type  was  employed  but  in  the  future 
the  combination  clamp  will  replace  the  three  bolt  de- 
sign. 

An  average  of  ten  towers  per  mile  were  necessary 
in  the  construction  of  the  transmission  line,  although 
this  varied  somewhat  wherever  rolling  country  pre- 
vailed. Thus  in  crossing  canyons,  spans  were  made 
of  full  length  in  most  cases.  The  country  through 
which  lines  No.  3  and  No.  4  pass  is  rough  and  in 
the  construction  it  became  necessary  to  use  pack  mules 
in  the  delivery  of  cement,  water  and  othe.-  material 
along  the  line. 

In  dead  ending  the  towers  the  conductors  are 
passed  over  the  straight  line  clamp  direct  to  the  an- 
chor plates  in  the  ground,  the  suspension  type  of  in- 
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sulator  here  used  necessitated  four  units  of  suspension.  Mr.   Damon   then   discussed  a   number  of  techni- 
The  unit  cost  of  construction  of  such  a  line  has  cal  fundamentals  which  must  be  considered  in  work- 
been  estimated  to  be  about  as  follows,  assuming  10  ing  out  a  comprehensive  transit  plan  for  any  city  or 
towers    per    mile :  district.     The  location  and  growth  of  the  population 

Averase  co«t  Per  Miio  ..f  «.....!  loHcr  I'r.ii.Niiii i.in.-.  \vas  showu  to  follow  tlic  natural  physical  laws  of  cx- 

10  'rowers  Per  Mile,  a4.«  MUes.  pansion,  Contraction  and  crystallization.     The  spread- 
wire  3  No.  2  Copper,  .•5242  ih «ffi  $0,155       J502.51  j^g.  q^j  from  the  first  "origin"  or  center,  the  shape  of 

■wire  2  No.  9,   Iron,   1053  lb 05                 52.65  "      .                 .                       iu       ^                      1              J    .-U      f           • 

Insulators,  100  suspension  units 775          77.50  the  City  as  influenced  by  topography  and  the  forming 

33   suspension   eyes .125            4.13  of  satellite  sub-ccnters  was  shown.     The  planning  of 

7  strain  clamps 74              5.18  „qqJ  transportation  was  compared  to  the  laving  out 

30   straight   line    clamps .364              10.91  f_             ,'.,,..,.                                                    '•. 

Channel  Iron  Arms,  10  .sets  of  2,  132  lbs 033          43.56  ot  an  electrical  distribution  System  and  the  rapid  tran- 

Angie  Iron,  338  lbs 0298         10.00  sit  lines  were  likened  to  the  high  tension  feeders.   The 

Cement.   4.35   bbls    3.74                 16.30  .       •    ,           r    <i       j-    i    >»           j     <<    •          -^    ••     c          ..                     ^ 

Gravel   6  3  vds                                                          25              1.57  principle   of      radials      and      circuits      for    transporta- 

Teiephone  insulators,  21  No.  26 .05              1.05  tion    main    arteries    and    cross    connections    was    ex- 

Poie  line  Hardware  24  bolts  %  X  8  in 088           20.00  pjajngj      That  transportation  increased  at  a  rate  even 

20    bolts,    %xl?4    in 0368              (..2  1"                                               ^             .     ,        .                     .                  ,      . 

50-3  bolt  %  in.  guy  clamps .151            7.55  greater  than  the  square  of  the  increase  in  population 

50-%   in.  thimbles   -0312          1.56  ^^^g  ghowH  to  be  a  most  important  fundamental — as 

250  ft,  %  in.  strain  guy  cables 016          40.00  demonstrated  that  the  "riding  habit"  could  be  culti- 

2.T  guv  rods.   >4   in    X  6  ft .■">                   •<■""  ° 

450  lb.  anchor  plates 03658       16.36  vated  and  that  rapid  transit    would    create    a    large 

Poles,  20-40  ft.  red  flr 1-629          32.5S  a^nount  of  new  business.     The  decrease  in  cost  with 

Right  ot  Way,  average  cost  of  securing 16.!>:>  .                      •        j         -^          r    i.      re              i     .u                       t 

Camp  outfit  and  tools,  proportional  cost  per  the   increase   in   density   of   traffic   and   the  necessity 

mile    ^^■'^'^  of  operating  cars  in   trains  in  order  to  get  the   full 

Total   J896.78  benefit  of  the  physical  capacity  of  any  line  are  impor- 

Labor:  tant  points  in  favor  of  establishing  a  zone  system  of 

Surveying  right-of-way ,,o',n  Construction  and  operation,  consisting  of  subways  in 

Clearing    right-of-way 148.20  ,      ,■        •           r     ,    ,           ,               , 

Hole  digging,  20  foundation  holes,  2  ft.  deep  and  25  the   congested   district,    fed   l)y   elevated   or  open   cut 

guy  holes,  5  ft.  deep 79.00  jj^^^^  ^^  ^j^^  ^^^^^  zone  of  population  density  and  finally 

Tower  framing.'  10  towers. '.■.■.■.'.■.  ■.■.■.'.'.■.■.  V.V.V®  2.29    22.'90  ending  with  a  System  of  surface  car  lines  for  collec- 

Hauiage,  including  cost  of  teams,  hay  and  grain:  tion  and  distribution  in  the  suburban  districts.     The 

20  poles,  average  2  miles.   @  3.037    60.74  ^^^^.^^j^^l.^,    growing    demands    for   the    investment    of 

Wire,   average  cost   per   mile ''".oi  ,,..•.                          .                                   .             ..... 

Channel  iron  arms  Including  painting 14.50  additipnal     moncy    in    transportation      facilities     was 

Foundation  miiteriais   '"' ,'  ,',111  shown  and  the  fact  that  when  the  population  doubles 

Seltin"  '^0  foiinilatiims    (concrete)    ®    5.51    110.20  .                     j.r             r 

Raising  20  towers  at  ' ®  5.538  110.76  the  actual  investment  must  be  increased  by  from  four 

Wire    stringing    3    copper    transmission    and    2    iron     ^  to  six  times   was  brought   OUt   tO   show   the   importance 

Extra^s.^wacksmithingV  coal'  and  labor.' .' .' .' .' .' .' '. '.  '■ .' .' ' .'     io'oo  of  developing  some  system  to  protect  this  im^estment. 

Warehouse  man    j"*J  'fhc   principles   of   public   regulation   of  utilities   were 

Time-keeping    and    books 1^.""  ,.                 ,      ,,                      ■              r         ,            ^                  •          i     • 

Superintendence  ■■     28.50  discus.sed — the    sccuring    of    adequate    service    being 

I'ota]   $783.66  put  first,  the  protection  of  the  actual  investment  at  a 

Miscellaneous:  a  fair  rate  of  return  second,  and  the  fixing  of  reason- 

^^'"lt7utlmob■Z''^'^"^:.'^^^^^^^^^                                          8«o«  3^''e  rates  third.     The  duty  of  the  engineer  in  taking 

T,oss  on  cnok  house  after  serving  14.930  meals  at  35o      7.56  ^   larger   part   in    the   problem   of  public   control    was 

Numbering,    repairing   and   distributing   material   for  ■                          j     ,^1                 1    -u    <.-                r    ii         <.      u    •    „i 

future    repairs      25.80  pointed    out    and    thc    Contributions    of   the    technical 

.$  109.36  men    in    working   out    the    principles   of   depreciation. 

Grand  total  $1789.80  obsolcscence.  decapitalization  and    amortization    were 

~  referred  to  as  examples  of  the  problems  which  must 

FUNDAMENTALS  OF  A  COMPREHENSIVE  ,_,g  ^^j^.^d  before  we  get  the  full  benefits  of  scientific 

TRANSIT  PLAN.  regulation. 

At   the   annual    public    meeting  of   .Mpha   of  Tau  The  essential    features  of  the  address   were  then 

Beta   Pi    the  engineering  honor   society,   at   the   Uni-  illustrated  by  a    scries  of  lantern   slides  showing  the 

versitv   of  California,   Mr.    Geo.    A.   Damon,   engineer  Arnold  method  of  attacking  a  transportation  problem 

with  feion  J.  Arnold  at  Los  .Angeles  and  dean  of  the  — including  dot   maps   showing    the    location    of    the 

Throop    Polytechnic    Institute,    delivered    an    address  "sleeping  population."  growth  of  population  diagrams 

on    the   "Fundamentals    of   a    Comprehensive   Transit  a^d  charts,  time  zone  maps  to  investigate  rapid  tran- 

Plan."  sit  developments  and  rush  hour  seat  and  car  diagrams 

In  introducing  the  subject  I\Ir.  Damon  illustrated  to  indicate  the   daily  flow  of  traffic.     Drawings   and 

the   importance    of   adequate    transportation    to   every  photographs  of  subways,  elevated  and  open  cut  lines 

community    as    the    people    pay    more    for    passenger  indicated  the  importance  of  making  the  transportation 

transit   than   they   do   for   taxes,   and   more   for  street  arrangements  the  back-bone  of  a  modern  city  plan.    A 

car  fares  than  for  all  other  public  utility  service  com-  final  diagram  showed  how  the  settlement  ordinance  of 

bined.      The    tendency    toward    public    regulation    by  Chicago  has  resulted  in  a  stable  balance  between  the 

State    commissions,    by    local    utility    boards    and    by  requirements    for   operating    expenses,    renewal    fund, 

contract   ordinances,    was   described    and   the    import-  return  on  the  investment  and  the  division  of  the  sur- 

ance  of  the  public's  knowing  the   fundamental   truth  plus  between  the  city  and  the  companies  which   had 

as  to  the  financial  and  technical  requirements  of  the  set  a  high  standard  in  the  evolution  of  transportation 

transportation  problem  was  emphasized.  developments. 
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SOME     FEATURES     OF     RATE     FIXING     FOR 
ELECTRIC  PUBLIC  SERVICE  PROPERTIES' 

BY   GEORGK    L.    HOXIE. 

Rate-fixing  is  one  of  the  uewer  engineering  prob- 
lems. It  is  true  that  rate-fixing  commissions  have 
been,  and  are,  largely  composed  of  lawyers,  but  the 
members  of  all  of  these  commissions  have  found  it 
necessary  to  rely  largely  upon  their  engineering  ex- 
perts, and  it  seems  to  the  writer  entirely  probable,  as 
well  as  desirable,  that  the  engineering  profession  should 
in  the  future  have  an  increasing  share  in  handling 
rate-lixing  matters.  It  seems  probable  that  for  some 
time  to  come  there  will  be  a  steadily  increasing  num- 
I)er  of  engineers  either  employed  directly  by  commis- 
sions, or  emplo3'ed  by  public  service  corporations  in 
connection  with  the  work  of  commissions.  It  is  there- 
fore important  that  engineers  should  devote  some  at- 
tention to  the  problems  of  rate-fixing. 

Rate-fixing  is  designed  to  accomplish  three  ob- 
jects. I'irst,  that  the  people  served  by  a  public  utility 
shall  pay  the  lowest  rate  possible,  consistent  with  efti- 
cient  service  and  a  proper  return  on  the  investment 
of  the  corporation.  Second,  that  each  class  of  con- 
sumers pay  its  proper  proportion  of  the  total  revenues. 
Third,  that  there  shall  be  no  discrimination  between 
individual  consumers  of  any  given  class. 

The  third  problem  is  not  difficult.  It  is  only  nec- 
essary to  pass  laws  forbidding  discrimination  and  to 
see  that  those  laws  are  not  evaded.  There  is  no  differ- 
ence of  opinion  as  to  the  desirability  of  preventing  dis- 
crimination, and  there  is  little  difference  of  opinion  as 
to  what  constitutes  discrimination. 

The  other  two  problems  are  difficult.  Taking  up 
the  first  question,  it  must  be  determined  primarily 
what  is  a  "proper  return,"  and  second,  what  constitutes 
"investment."  We  will  consider  to  begin  with  the  case 
of  a  successful  public  utility.  (It  is  obvious  thai  a 
utilit}'  that  was  not  needed  by  liie  people  served, 
or  one  that  is  operated  at  such  cost  that  the 
people  served  cannot  afford  to  pay  a  proper  return  nu 
the  cost,  cannot  be  subjected  to  the  same  rules  that 
apply  to  a  successful  utility.)  Tiie  consumers  scrxed 
by  a  successful  corporation  can  afford  Ut  pay,  and 
sliould  pay.  annually  a  sum  of  mone_\-  sufficient  to 
cover : 

(a)  The  usual  rate  of  interest  on  safe  invest- 
ments. 

(b)  An  additional  sum  to  compensate  for  wh;U- 
e\er  special  risk  the  business  of  the  public  utility  may 
iiivoKe ;  and 

(c)  Such  excess  profits  as  are  necessary  ttj  induce 
capital  to  engage  in  the  business. 

Item  (c).  covering  profits  necessary  to  indtice  capi- 
tal to  engage  in  the  business,  is  somewhat  akin  to 
item  (b)  and  in  fact  the  two  items  might  he  combined, 
yet  there  are  some  real  differences  and  it  has  there- 
fore been  thought  proper  to  include  the  third  item,  cov- 
ing inducement.  Capital  is  usually  induced  to  cnL;.ige 
in  a  business  by  a  promoter.  Item  (c)  may  therefore 
be  thought  of  as  represented  in  part  by  promotion 
stock,  or  by  the  earnings  of  promotion   stock. 

'Abstract   of   paper   presented    to    Engineers    and    Aroliii'-rl.'s 
Association   of  Soutliern  California.  .Xpril   1>S,   1012. 


What  Is  Investment. 

Investment  may  be  in  money,  or  in  services.  The 
latter  is  as  real  as  the  former.  The  fact  tliat  services 
have  frequently  been  groosly  over-valued  has  led  to 
a  feeling  that  the  investment  of  services  should  not  be 
permitted.  This  seems  wrong.  The  services  of  the 
promoter,  for  instance,  may  usually  best  be  paid  in 
stock.  This  amounts  to  saying  that  the  services  of 
the  promoter  may  be  capitalized.  The  danger  is  of 
course  that  stock  being  sometimes  simply  a  matter  of 
the  printing  press,  an  excessive  payment  is  made  for 
promotion,  and  the  public  is  thereafter  charged  with 
the  necessity  of  paying  dividends  upon  a  large  amount 
of  water.  Promotion  stock  in  fact  is  not  water  unless 
it  be  issued  to  a  greater  amount  than  the  actual  serv- 
ices of  the  promoter  justify. 

In  appraising  a  public  utility  just  put  together  and 
ready  to  operate,  the  writer  wcnild  include  in  the  ap- 
praisal, besides  figures  representing  the  cost  in  place 
of  each  physical  item,  (cost  of  engineering,  cost  of 
insurance,  etc.),  also  the  exact  cost  of  putting  together 
the  corporation,  (cost  of  legal  work,  etc.),  and  be- 
sides these  would  include  payment  for  the  energy 
and  initiative  used  on  the  scheme  as  a  whole,  under 
the  head  of  "Cost  of  Promotion."  .All  the  items  on 
the  schedule  added  together  would  then  be  the  true 
"Investment"  when  the  entire  [jhint  stands  ready  to 
begin  operation. 

Franchise  Value. 
In  most  rate-fixing  in\estigalions  the  franchise 
itself  is  not  permitted  to  be  regarded  as  an  investment 
on  which  earnings  are  made.  This  is  not  necessarily 
the  case,  however,  as  it  frequently  costs  money  to 
get  a  franchise,  and  the  terms  of  the  franchise  fre- 
quently involve  an  annual  expense  to  the  company. 
For  example  it  is  not  uncommon  for  an  electric  light- 
ing company  as  a  condition  of  its  franchise  to  engage 
to  supply  electricity  to  various  public  buildings  free 
of  charge,  or  the  company  may  as  a  condition  of  its 
franchise  engage  to  perform  street  lighting  at  an  espe- 
cially low  rate.  Where  any  of  these  elements  are 
found  the  franchise  represents  either  a  real  legitimate 
initial  expenditure,  or  a  constant  annual  expenditure, 
and  in  either  cas(?  the  franchise  nuiy  reasonably  be 
regarded  as  capital  on  which  case  revenues  must  be 
earned.  In  the  latter  case  the  expenditures  may  with 
equal  justice  be  charged  instead  as  operating  ex- 
penses, if  for  any  reason  this  is  preferred  as  a  matter 
of  bookkeeping. 

Going  Value. 

.\ssuming  that  we  have  decided  what  constitutes 
"investment'  for  an  enterprise  just  completed  and 
ready  to  operate ;  what  is  "investment"  for  "going  con- 
cern ?"  It  is  rather  obvious  that  a  completely  equipped 
utility  compan}^  ready  to  operate,  but  having  no  cus- 
tomers, has  a  dift'erent  value  from  the  same  utility 
a  little  later  when  we  may  assume  that  its  total  pro- 
duct is  being  sold  at  a  remunerative  figure.  The  dif- 
ference in  value  between  a  company  without  custom- 
ers and  the  same  company  under  full  operation  may 
reasonably  be  considered  as  represented  by  the  cost 
of  putting  the  company  into  the  latter  condition;  in 
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other  words,  the  cost  of  establishing  the  business. 
This  sum  is  represented  by  early  losses,  or  by  the 
failure  to  earn  proper  profits,  in  the  early  years  of 
operation. 

Depreciation. 
There  is  a  wide  difference  of  ojjinion  as  to  proper 
methods  of  figuring  depreciation  and  even  as  to  what 
constitutes  depreciation.     It  will  therefore  be  assumed 
that   depreciation   is   figured  on   a   straight   line  basis, 
using  the  assumed  useful  life  of  the  various  items  mak- 
ing up  the  total  investment  as  a  basis  for  determining 
the  yearly  charge  against  each  item  to  cover  deprecia- 
tion'    It  is  also  assumed  that  depreciation  has  only 
one  value  at  a  given  moment   for  a  given  item.     The 
items  of  cost  of  franchise  if  any.  and  the  costs  of  .gen- 
eral engineering,  superintendence,  insurance,  law.  pro- 
motion, going  value,  etc.,  should  be  subject  to  a  depre- 
ciation charge  as  well  as  are  the  items  covering  ac- 
tual  phvsical   property.     This   means,  of  course,  that 
such    in'tangible   costs   as   those   just    enumerated    are 
to  be  written  ofT,  or  amortized,  in  the  course  of  time. 

The  bookkeeping  in  connection  with  depreciation 
expenditures  should  be  wholly  under  the  control  of 
the  commission,  that  it  may  1)e  made  certain  that  no 
part  of  the  plant,  built  with  depreciation  money,  is 
capitalized,  even  though  the  depreciation  fund  proves 
in  the  course  of  several  years,  to  have  been  larger  than 
was  really  necessary.  This,  of  course,  applies  to  addi- 
tions made  under  regulation  and  not  to  additions  made 
out  of  surplus  earnings  before  the  advent  of  rate  regu- 
lation. 

If  after  determining  a  proper  income  to  be  allowed, 
it  be  found  for  a  particular  corporation  that  its  stock 
and  bonds  have  enjoyed  a  wide  market,  and  have  been 
generally    distributed    and    would  be  consideral>ly  de- 
preciated by  the  revenue  proposed  to  be  allowed,  then 
it  seems  to  the  writer  that  a  commission  may  reason- 
ably allow  weight  to  such  a  state  of  facts.    On  the  one 
hand  a  strict  ruling  will  bring  an  immediate  loss  upon 
the  investor,  and  on  the  other  hand  if  the  strict  ruling 
be  not  followed  a  loss  is  thrown  u])on  the  general  pub- 
lic,  by    collecting    from    them    higher    rates    than    are 
necessary.    A  newly  organized  commission  might  very 
reasonably  compromise  by  fixing 'a  term  of  years  at 
the  end  of  which  strict  rulings    will  generally  apply, 
and  in  the  meantime  gradually  lower  the  rates  during 
said  term.     Such  a  course  does  not  correct  past  injus- 
tice, but  it  divides  the  losses  resulting  from  injustice 
between    the    stockholder    who    has    made     an     unfor- 
tunate investment,  and  the  public  that  permitted   the 
unfortunate  conditions  to  exist. 

Detail  of  Rates. 
In  the  writer's  opinion  the  revenue  collected 
should  be  based  ultimately  ui)on  the  "present  value'' 
(reproduction  cost,  less  straight  line  depreciation)  ot 
all  physical  and  non-physical  items  of  property  neces- 
sary to  the  service  sold.  The  revenue  should  be  suffi- 
cient to  cover  operating  expenses;  depreciation 
charges:  and  income  upon  "present  value." 

It  would  seem  at  first  sight  that  if  an  agreement 
be  once  reached  on  total  revenue  to  be  collected  the 
rate  problem  would  be  practically  solved.  Such  is  by 
no  means  the  case.  It  is  hardly  too  much  to  say  that 
some    of   the    hardest    problems    still    remain.      These 


problems  do  not  seem  to  be  of  such  a  nature  that  any 
general  solution  may  be  indicated,  but  they  are  well 
worth  discussion. 

For  illustration,  let  us  consider  the  case  of  a  com- 
pany whose  sole  business  is  the  manufacture  and  sale 
of  electricitv.  There  are  many  public  service  enter- 
prises that  handle  a  far  more  comi)lex  business,  but 
this  will  suffice  for  illustration.  It  would  probably 
be  found  that  such  a  company  is  retailing  electricity 
in  small  quantities  for  domestic  purposes;  that  it  is 
supplying  energv  for  small  motors  over  a  wide  area; 
current  For  small  stores  scattered  throu.gh  the  resi- 
dence districts  of  town;  lighting  f(^r  apartment  houses 
over  (juitc  a  wide  area:  lighting  for  hotels  and  de- 
partment stores  in  the  business  districts;  street  light- 
ing, probably  of  at  least  two  kinds;  current  for  elec- 
trize'elevators ;  current  for  manufacturing;  current  for. 
pumping  water,  and  probably  also  current  for  operat- 
ing electric  railways. 

Not  only  is  every  one  of  the  classes  of  service  men- 
tioned supplied  at  different  cost  to  the  company,  con- 
sidering that   particular   class   of   hnul   alone,   but    the 
cost  of  sui)plving  each  class  is  vitally  affected  by  the 
presence  of  tlie  other  classes,  i.e.,  by  "diversity  factor." 
It  will  almost  invariably  be  found  that  the  public 
have  no  proper  conception  of  the  necessary  difference 
in    cost    per   kw.h.    between    supplying   a   householder 
with  lighting  current  say  to  the  amount  of  20  to  30 
kw.h.  per  month,  current  being  delivered  around   100 
volts,  and   the   current   measured   being  used   a   short 
time  per  day   while  an   unmeasured  all  day  loss  goes 
on  in  the  customer's  individual  transformer;  and  the 
cost    per    kw.h.    of    supplying    say    500,000   kw.h.    per 
month,    at    say    10,000    volts,    to   a    railway    company. 
It  is  rarely  pointed  out  that  a  company  is  -feirly  lucky 
if  a  kilowatt  hour  at  100  volts,  measured  inside  a  cus- 
tomer's  residence,   does   not   mean   pretty   nearly   two 
kilow^att  hours  measured  back  on  the  high  tension  line. 
The   author   inclines    very    much    toward    putting 
residences   using   current    mainly    for  lighting,   into   a 
single  class.     Let  us  say  that  the  shape  of  the  daily 
load  curve  is  about  the  same  for  all  such  customers. 
Let  us  then  determine  as  closely  as  possible  the  aver- 
age actual  cost  to  the  company  of  making  and  main- 
taining a   connection   to  a  residence,   including   inter- 
est  and    depreciation   on   that    equipment    used    solely 
by  one  customer  and  not  available  for  any  other  cus- 
tomer.    Then  let  us  include  the  cost  of  bookkeeping, 
meter  reading,  etc..  and  possibly  including  the  cost  of 
magnetizing  current.      Then   let   each   customer's   bill 
have  printed  on  it  this  sum  as  a  "connection  charge." 
irrespective  of  wdiether  any  current  be  consumed  in- 
side the  house  or  not.     The  usual  "minimum  charge" 
mav  be  eliminated,  the  cost  per  kw.h.  lowered  a  little, 
and  tlie  customer  may  buy,  and  pay  for,  as  little  as 
a   single   kw.h.    or   as   much    as   he   likes.     With    this 
system  it  really  makes  but  little  difference  in  the  cost 
to  the  company  ])er  kw.h.,  whether  the  customer  uses 
10  or  100  kw.li.  per  month.     Of  course  there  must  be 
a  reduced   price   for  large   consumption,   and   to   take 
care  of  this  reduction  the  "block  system"  now  in  use 
in  se\  eral  places  seems  at  least  one  of  the  best  meth- 
ods.    With  the  block  system  each  customer  of  a  given 
class  pavs  a  given  rate  for  the  first  block,  a  less  rate 
for  the  second  block,  a  still  less  rate  for  the  third  block, 
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and  so  on.      I'Ik-  nicth.Hl  is  (|iiickly  understood  by  ihe  DISCUSSION— TURBINE    AND    BOILER    EFFI- 

public  and  is  well  liked  where  used.  CIENCIES. 

For  a  householder  whose  use  of  electricity  is  not  The  papers  of  the  evening  were  by  R.  F.  Chevalier 

mainly   for  lighting,   it  now   seems  to  be  the  general  and    Robert   Sibley,  on   the   suliject   of  "Turbine   and 

practice  to  install  a  second  meter,  and  charge  a  differ-  [toiler  Efficiency  Tests  in  Oakland,"  a  copy  of  which 

ent  rate.     Perhaps  that  is  the  most  satisfactory  thing  appeared  in  the  Journal  of  April  6,   1912. 

to  do  at  present.  At  the  conclusion  of  the  delivery  of  the  papers  the 

It  seems  to  the  writer  that  the  effort  in  apportion-  following  discussion  was  had  : 

ing  charges   among  various   classes  of   industrial   con-  Clem  Copeland:    The  rating  of  tln-sc  uirbincs  were  based  on 

sumers  should  be  to  make  each  class  pay  as  nearly  as  tlic  80  per  cent  power  factor.    Can  anybody  tell  just  why  that  is? 

possible  the   same  rate  of  return   to  the   com|)any   on  Robt.  Sibley:    The  turbine  at  Station  C  in  Oakland  is  rated 

such   part   of  the   company's   plant   and   working   stal'f  ="^  15.000  kilovolt  amperes.    Therefore  with  an  80  per  cent  power 

as   serves    the    particular'   class    considered.      Proper  ^'"'^'>''  ^'^  considered  it  as  a  12.000  kilowatt  turbine. 

•„i  ^     I                               i    1          •            .      4.U           1            r     1  Clem  Copeland:     I  thouglil  the  rating  was  IS.OCX)  kik^volt  ani- 

weight,  however,  must  Ije  given   to  the  value  ot   the  ,     '     ,..^„  ,  .,                    • 

.       ^     ^,                                  A  ^     ^\           ■       ^i     ^  ^1  pcres   and  not    15,000  kilowatt   capacity. 

service  to  the  consumer,  and  to  the  price  that  the  con-  ^^,^,    ^.^,^.^,.     ^^^  ^,^^  .^^  q^^^j^^^  i^  ^,,^^  kilowatts;  in 

sumer  can  afTord  to  pay.     C  ertain  classes  of  users  may  g.^^  Francisco  IS.OOO  kilowatt  capacity  at  Station  A. 

be  able  to  pay  more  than  other  classes  for  a  kw.h.  con-  c.  E.  Gaines:     I  would  like  to  ask   Mr.   Sibley  about  the 

sumption    that    tnay    cost    the    company    the    same    in  electrical  measuring  instruments,  that  is,  wli.it  current  and  ten- 

either  case.    Such  differences  in  value  of  service  siiould  sion   transformers   did   you    use.   and   were    these    meters   cali- 

be  considered,  as  well  as  differences  in  cost  to  supph  brated  with   these   particular  transformers  before  and   after  the 

service.     The  writer  also  believes  that  generally  speak-  '"^st.    and    'f    'I'cre    were    any    other    instruments    on    the    meter 

ing.  too  much  attention  is  given  to  total  consumption  transformers  during  the  test? 

in    kilowatt    hours,    and    too    little    attention    is    given  "'■   {■    ^"'^   •''■•      ^"''^   measuring    instruments    wore   cali- 

,„    ]„„  1    r„    t          „     1         „       „ii       *       »i          I                 J-     .1  brated   with  their  own   particular   transformers. 

to   load    factor,   and    especially   to   the   shaijc    of    the  ,     „    ,  •       - 

,        ,                          I      1          r                  1-,   1                   ...  L.  R.  Jor''ensen:      roUowmg  the   many  mterestmg   features 

load  curve,  and   that   far  too  little  attention   is  given  -  .,      •    .  ,i  ••        i          ■     .u       ■  .          t  i                      i  .    i 

"  oi    the   mstallatiou    shown   m   the   pictures   1    have   seen   a   detail 

to  classes  of  load  that  may  exist,  or  may  be  develoi)C<l,  „,,j^h  I  do  not  quite  understand.  On  the  Parker  boiler-which 
and  may  be  kept  almost  wholly  off  peak.  It  should  be  ...^ms  to  be  an  excellent  piece  of  apparatu.s-the  manhole  cov- 
iioted  that  a  customer  with  an  irregular  load  curve,  ers,  or  handhold  covers,  cannot  be  taken  out  except  by  break- 
but  who  is  wholly  ofT  peak,  will  probably  be  more  de-  ing  a  tube.  That  seems  to  me  not  a  good  feature  and  could  be 
sirable,  at  least  on  an  extensive  system,  than   a  cus-  remedied. 

tomer   with    100  per   cent   load   factor.  R-  F.   Chc.alier:     There  is  a  m-mholc   in   the   front  end  of 

The  writer  would  favor  the  block  system  of  charg-  ""^  <'"'""'■  ^nd  this  is  of  standard  design  and  can  be  removed 

ing  in  nearly  all  cases,  and,  where  the'sizc  of  the  bill  '=''^^-     '^"^'^   handhole   covers  have    metal    to    metal   seats  and 

1  ,   ■      .-r      ■.              I  I  1-1      ..^                                           1              1  rtquire    no    gaskets.       Ihe    joint    is    made    from    the    inside,    so 

v.ould  lustity  It.  would  like  to  sec  a  maximum-demand  ,          ,                       ,         ,          ,    , 

,       ,        ,                                  .,  ,                                     ,  that    advantage   can    be    taken   of    the   pressure    coming   against 

meter  used.     In  that  case  a  possible  arrangement  of  .,       ,  .         i  •  ■  .    .i,      »  i  •       .i       ^    •       a     t  ^u    u  u       i 

.            -11                       •  ''"^  plate  and  joint,  thus  taking  the  strain  oft  of  the  bolt  and 

blocks  and  of  bills  might  be    something    as    folh.ws:  ,pj^,g,      -phese  plates  are  circular  in  design  so  as  to  facilitate 

(the  figures  are  used  for  illustration  only)  :  grinding  in  event  of  scoring  the  seats  and  also  to  remove  any 

Form  ot  Bill.  rust  that  may  accumulate  during  a  cleaning  period.     Owing  to 

Consumption   for  month:   K.W.H.                            Month   ot (his  design  it  is  neccssarv  to  make  the  plates  smaller  than  the 

7320  KW.  hours.     Days,  30.     Maximum  demand  96.     Product  28S0  ,  •  i       r   „  .          r   .1       .   i                      »            ui        1     •        .1 

,„...,  .-„•   ,,   ^      %                                                          ....„«  outside  diameter  of  the  tubes   so   as  to   enable   placing  them   m 

:;»su  IvW.n  (ij        5c $144.00  "^         " 

2880  KW.H.  lii   2^4c 72.00  each  header  before  inserting  the  tubes. 

!£!L?^«-  ®       2<= ■■     ^^■^"  /..  R.  Jors,ensen :     That   is  a  bad  feature  about  it. 

7320  KWM.  for  total  sum  of $247.00  7f    p    Chevalier:     It  is  a  bad  feature  if  you  have  to  remove 

The    precetling    bill    is    for    a    customer    having    a  the  handhole  plates,  but  as  it  has  proven,  it  is  rarely  necessary 

monthly  total  load  factor  of  a  little  under  10  per  cent.  •"  f'"  so. 

For  the  same  total  consumption  but  a  better  load  fac-  ^-  "'•  Crosier:     I  should  like  to  ask  Mr.  Chevalier,  is  there 

tor   we   mav   assume   additional    illustrative   rates   and  '"'ytW"g  gai"erf.  <'■•  any  special   reason  why  the  circulation  in 

.         .      't  -n          r  11  the   Parker  boiler   is  down   for  the  water  as  it  is  heating?     .As 

construct  a  bill  as  follows :  ,        ,           j     ,                                  ,,-,•,, 

I    understand,    the    water   comes    at    the    highest    point,    and    the 

Form  of  Bill.  circulation    is    graduallv    down    towards    the    hotter    fire.      That 

Consumption   for  month;   K.W.H.                               Month   of ,         "               '                       j-     ,       1              r     ,         .       ,     . 

7320  KW.  hours.     Days,  30.    Maximum  demand  38.    Product   1  MO.  ^-^'"^    '"    '"■    contrary    to    most    of    the    laws    of   the    circulation 

1140  KW.H.  ®       5c $  57.00  of  water,  and  in  most  other  types  of  boiler  I  believe  the  circu 

1140  Kw'h'   &  "^c 2?'i"  lation  is  up  as  the  water  heats  to  allow  the  less  condensed  water 

1140  KW.H.  @   l%c 19.9.'  to   rise,  and   at   the   same   time   the   temperature   in    the   tubes   is 

1140  KW-.H.   ®    l%c 17.111  ,             ,        ,  .                 ,         .       ,     .         .       ,                  , 

1140  KW.H.  @   IVic : . .      14.25  less.      In   this  case   the   circulation   is  down,  and  you   are  there- 

4  80  KW.H.   @       Ic ''•°"  ff  re    forcing   the   water  against   its   n.itural   direction   of  circula- 

7320  KW.H.  for  total  sum  of $164.4"  ti„„      j^  there  any  reason   for  that  or  explanation  of  that? 

The  preceding  forms,  of  course,  are  simpiv  e(|niv  R    F.  Chevalier:     There  is  a  reason.     The  inventor  of  the 

,      .    ,               .  ■    •         ,.  „  I  ,„   1     „    „.„           -.i     j.i,„    ,,    ,1,  ,.1  boiler.  Mr.   T.  C.   Parker,  realized  that  if  it  were  possible  to  de- 

alent  to  combining  the  block  system  with  the  nutlioti  •          •'                             ,        ,      ,     ,                         ,     . 

,         ,                ,           ,               .         •      1          r      1          •                    .  s;on    a    steam    generator    so    that    the    feed    water    entered    that 

already    used    rather   extensively    of    charging   a    rate  ,      ,         ,,  "                              1    .    ,1              •       .1  •         . 

.J              ...  ])art    where    the    gasses    were    coolest,    then    cansmg    this    water 

depending  upon  the    hours  use  ot  maximum  deman.l.  ^^  ^^^^,  ^^^^,_^  ^j^'^^^^^,^  j,^^  ^^^^^^  ^^  ^^^^  ^j^^  ^^^^^.^^  ^^^^^^^^ 

A  rate-fixing  commission   should   meddle  as   little  ^.„„taij,ir,g   the   hottest    water    and    steam    would   be    in    contact 

as  possible  with  such  rate  details  as  have  been   men-  ^,.j,|,   tj^e   hottest   gases,   the   maximum    transference   would   be 

tioned  under  the  present  heading,  although  a  commis-  realized.    Such  data  as  have  been  obtained  show  that  this  theory 

sion   should  be  ready  to  advise  upon   such   matteis  at  is   evidently  correct.     It   will  be   remembered  that   the  escaping 

the  request  of  any  company.  gases    from   the   boiler    during   the   efficiency   test   averaged   370 
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lUgrecs  F.  The  temperature  nl  the  sjiturated  ^leam  eorres 
ponding  to  the  pressure  was  382  degrees  F.  This  condition  could 
hardly  exist — and  besides  would  result  in  a  loss  of  efficiency 
—  were  it  not  for  the  fact  that  the  feed  water  enters  and 
flows  through  tlic  tubes  comprising  the  heating  surface  in 
the  last  pass  of  the  boiler,  and  that  the  temperature  of  this 
water  is  much  less  than  that  of  the  steam.  The  temperature 
of  the  escaping  gases  in  the  capacity  test  averaged  440  de- 
grees F. — the  boiler  was  operating  at  175  per  cent  of  the 
builder's  rating,  evaporating  6.46  pounds  of  water  from  and  at 
212  degrees  F.  per  square  foot  of  heating  surface.  I  have 
searched  over  cons'derablc  reliable  data  on  evaporative  tests 
Vvith  oil  fuel,  and  m  no  instances  have  1  found  records  of  such 
lew  temperatures  of  escaping  gases  when  the  boilers  were  op 
crating  at  a  corresponding  rating. 

Question:  Have  they  found  it  necessary  to  put  on  those 
non-return   valves? 

R.  F.  Chevalier:  The  non-return  or  check  valves  are  neces- 
sary in  order  to  force  the  circulation  of  the  water  downward, 
although  there  have  been  instances  where  the  boiler  was  oper- 
ated without  any  valves.  Personally  I  know  of  an  occasion 
where  an  cngmeer  had  removed  the  checks  from  two  ISO  h.p. 
boilers.  These  boilers  operated  a  year  without  any  checks,  and 
the  only  difference  that  was  noted  w'as  the  increased  amoimt  of 
scale  and  dirt  that  was  deposited  in  the  tubes. 

L.  R.  Jorgcnsen:  It  .leems  that  the  lower  tubes  must  act 
like  a   superheater  al.so. 

R.  F.  Chevalier:  No  definite  data,  to  my  knowledge,  has 
ever  been  secured  w-hether  or  not  the  bottom  tubes  superheat 
the  steam.  If  such  is  the  case  it  would  occur  when  the  boiler  is 
operating  at  a  high  rate  of  evaporation,  and  the  superheat  would 
disappear  when  the  steam  is  discharged  from  the  upcast  tubes 
into  the  drum  and  comes  in  contact  with  the  saturated  steam 
and  water  from  the  other  tubes.  When  a  boiler  is  operating 
below  the  rating  for  which  it  was  designed,  there  is  evidently 
considerable  water  in  the  lower  tubes.  The  proof  of  such 
being  the  case  is  that  thin  scale  is  found  deposited  in  the  lower 
rows.  It  would  be  an  easy  matter  to  attach  a  calorimeter  to 
an  upcast  from  the  bottom  tubes,  and  thus  determine  tlie  pro- 
portion of  steam  and  water  discharged  by  tliese  tubus  provid- 
ing not  too  great  a  quantity  of  water  was  entrained. 

H.  ]V.  Crazier:  1  would  like  to  ask  a  couple  of  questions 
about  tlie  cleaning  of  these  boilers.  1  understand  that  in  the 
.same  station,  in  addition  to  the  Parker  boilers  there  are  boilers 
of  other  water  tube  types,  which  of  course  collect  scale  in  tlie 
tubes.  Now,  does  the  Parker  boiler  collect  scale  at  the  same 
rate  or  the  same  amount  of  scale  in  the  tubes  as  the  others? 
If  it  does,  how  often  is  it  cleaned?  .\nd  the  third  ipiestion  is 
about  the  caps,  grinding  them  in.  Will  you  give  us  some  idea 
of  how  much  time  it  takes  and  how  much  it  costs  to  grind  in 
a  set  of  caps?  One  boiler  is  extensively  advertised  on  account 
of  the  fact  that  it  has  no  caps  to  grind  in. 

R.  F.  Chevalier:  As  yet  the  boilers  at  this  plant  have  not 
been  operated  long  enough  to  make  any  comparison  between 
them  -IS  to  the  difference  in  the  amount  of  scale  or  incrusta- 
tion deposited  in  the  inner  surfaces.  Scale  and  dirt  accumulate 
in  the  tubes  of  this  type  of  boiler  less  than  in  those  of  an>  other 
type,  and  owing  to  the  rapid  circulation  of  water  within  tlic 
lower  elements,  the  tubes  of  these  remain  comparatively  clean. 
Owing  to  this  fact  it  is  not  necessjiry  to  clean  the  boiler  .i-; 
often  as  other  types.  Removing  the  mud  and  scale  from  the 
drum  is  sufficient  cleaning  to  take  care  of  most  of  the  deposit 
from  the  feedwater  for  a  considerable  period  of  time.  The 
boiler  that  was  under  test  had  been  operating  from  six  to 
eight  weeks  intermittently,  and  prior  to  the  test  some  of  the 
caps  were  removed  from  both  the  steaming  and  feed  elements. 
It  was  found  that  the  tubes  of  the  latter  had  a  slight  deposit  of 
soft  slush  about  1/16  of  an  inch  in  thickness.  The  tubes  in  the 
steaming  element  were  perfectly  clean  and  free  from  dirt,  and  ap- 
peared the  same  as  the  day  that  they  were  placed  in  the  boiler. 
I  have  under  my  supervision  two  boilers  of  this  type  of  about 


200  h.p.  each.  These  boilers  furnish  steam  for  a  cannery,  and 
(he  water  is  very  bad  for  boiler  use,  depositing  considerable 
scale.  These  boilers  are  operated  throughout  the  cannnig  sea- 
son without  being  cleaned  and  are  run  very  hard.  At  the 
end  of  the  season  when  the  boilers  are  opened  quantities  of 
scale  and  mud  are  taken  from  the  drums.  The  tubes  in  the 
feed  water  element  have  from  J^  to  J4  of  an  inch  deposit.  The 
tubes  in  the  steaming  clement  have  some  scale ;  but  it  stands  to 
reason  that  if  the  lower  tubes  exposed  to  the  fire  were  very 
dirty  they  would  soon  blister  and  burn  out.  I  notice  that 
different  feed  waters  affect  the  location  of  deposits  of  scale. 
Some  waters  will  deposit  most  of  their  scale  forming  matter 
in  the  first  tubes  of  the  feed  element ;  others  in  the  middle 
tubes  of  this  clement,  and  other  waters  in  the  last  tubes.  There 
ii  also  always  a  deposit  of  scale  and  dirt  in  the  drum.  I  have 
known  instances  where  the  scale  and  dirt  were  deposited  in 
the  first  two  or  three  upper  tubes  of  the  steaming  elements, 
where  the  circulation  is  not  as  rapid  as  in  the  lower  tubes, 
this  occurring  when  the  feed  water  is  very  bad.  I  have  seen  • 
a  boiler  opened  that  had  not  been  operated  very  hard  and  have 
found  it  dirty.  The  grinding  in  and  setting  of  a  handhole  plate 
should  not  occupj-  more  than  two  or  three  minutes  by  a  skilled 
workman.  The  operation  is  very  simple.  The  plate  is  so  ar- 
ranged that  a  special  wrench  is  easily  fitted  so  that  a  couple  of 
twists  is  generally  sufficient  to  make  a  tight  joint. 

H.  IV.  Cro::ner:     I  mean  the  whole  boiler? 

R.  /•'.  Chevalier:  I  have  no  record  of  the  time  required 
to  make   up  the  joints  on  a   whole   boiler. 

K.  G.  Dunn:  I  would  like  to  ask  Mr.  Sibley  what  percent- 
age of  the  available  energj'  in  the  steam  was  converted  into  use- 
ful energy  under  actual  operating  conditions? 

Robt.  Sibley:  On  the  10,000  kw.  load,  1,3.876  lb.  of  water 
were  used  per  kw.  hr.  delivered  at  the  generator  terminals. 
This  test  was  at  187.2  lb.  abs.  pressure  and  150.65  degrees  super- 
heat. The  steam  was  exhausted  from  the  turbine  blades  into 
the  condenser,  maintaining  a  vacuum  of  28.229  in. 

I  find  in  reference  to  chart  No.  1  in  Marks  &  Davis'  Steam 
Tables  that  the  total  heat  of  steam  at  187.2  lb.  ab^-and  150.65 
degrees  superheat  is  1281  B.t.u.  Assuming  perfect  adiabatic 
expansion  through  the  turbine  stages  into  the  condenser,  1 
find  also  from  this  chart,  that  the  total  heat  of  the  steam  enter- 
ing the  condenser  at  28.22  in.  vacuum  or  .87  lb.  abs.  pressure, 
is  910  B.t.u.  Hence  there  arc  available  under  ideal  conditions, 
a  total  of  371  B.t.u.  of  energj-  to  perform  useful  work.  Since 
1  kw.  hr.  represents  (2645  X  1.34)  B.t.u.  of  energy  I  find  the 
efficiency  to  be. 

2645  X  1.34 

efficiency  = ^68.9  per  cent. 

.371  X  13.876 

In  actual  practice  this  efficiency  will  of  course  be  slightly 
less. 

IV.  J.  Davi.^,  Jr.:  This  particular  turbine  utilizes  about  68.5 
per  cent  of  the  available  energy  in  the  steam  .'iccording  to  the 
Rankinc  cycle. 

K.  G.  Dunn:  This  efficiency  sliould  be  given  because  oper- 
ating conditions  vary,  and  the  different  showings  of  pounds  of 
steam  ])er  kilowatt  hr.  do  not  necessarily  indicate  the  economy 
of  the  unit  itself,  because  it  might  be  under  high  vacuum,  and 
another  operating  under  less  favorable  conditions. 

Rubt.  Sibley:  I  think  the  ratio  should  be  given  on  a  dif- 
ferent basis,  in  other  words,  on  a  thermal  basis.  I  find  a  great 
many  turbines  are  now  beginning  to  be  sold  under  this  new 
guaranteed   condition. 

IV.  J.  Davis,  Jr.:  While  it  is  of  great  interest  to  the  de- 
signing engineer  to  know  the  Rankine  efficiency  of  his  turbine, 
it  is  of  no  particular  practical  interest  to  the  operator,  for  the 
reason  that  different  types  of  turbines  have  different  operating 
characteristics.  One  type  of  turbine  may  operate  well  at  high 
superheat  and  at  low  vacuum,  whereas  another  type  may  not ; 
and   consequently  if  each   type  is  placed  on  the   same  basis  as 
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regards  superheat,  steam  temperature  and  vacuum,  full  advan- 
tage is  not  taken  of  the  peculiarities  of  each  type  in  working 
through  these  wide  temperature  ranges. 

K.  G.  Dunn:  I  would  like  to  ask  Mr.  Davis  what  type  of 
turbine  operates  best  at  low  vacuum? 

]\\  J.  Daris,  Jr.:  The  impulse  type,  for  the  reason  that  in 
this  type  it  is  possible  to  employ  pcripheial  speeds  more  than 
fifty  per  cent  greater  than  it  is  possible  to  use  in  the  reaction 
type.  The  increased  peripheral  speeds  permit  larger  diameters, 
and  consequently  a  larger  discharge  cross-.scctionaI  area  for 
the  steam  in  the  last  stage.  The  increased  discharge  area  of 
the  buckets  in  the  last  stage  will  permit  a  greater  number  of  ex- 
pansions within  the  moving  elements  of  the  turbine,  and  hence 
a  more  effective  utilization  of  the  available  energ>-  in  the  steam 
at  the  higher  vacuums. 

K.  G.  Dunn:  You  would  use  a  constant  correction  factor 
for  all  changes  of  vacuum? 

W.  J.  Davis,  Jr.:  The  correction  factor  for  changing  vac- 
uum is  approximately  a  constant  between  25  inches  and  29 
inches  for  constant  load  conditions  and  for  any  particular  de- 
sign of  turbine. 

On  the  larger  turbines  the  correction  for  a  Curtis  turbine 
at  or  near  full  rated  output  between  the  limits  mentioned,  is 
approximately  one  pound  of  steam  per  kilowatt  hour  for  a 
Variation  of  one  inch  in  hack  pressure.  At  half  load  the  cor- 
rection is  approximately  equal  to  one  and  one-half  pounds  of 
steam  per  kilowatt  hour  for  each  inch  of  variation  in  vacuum. 

K.  G.  Dunn:  The  point  1  make  is  that  the  only  basis  of 
comparison  would  be  on  the  basis  of  percentage  of  the  .avail- 
able energj-  that  the  machine  absorbs.  You  don't  always  get 
the  same  operating  conditions.  There  is  no  turbine  but  what 
Would  gain  by  higher  vacuum,  and  also  by  higher  superheat ; 
but  you  can  go  so  far  with  the  superheats  that  your  total 
saving  on  station  economy  would  not  be  as  good  as  it  would  be 
with  a  lower  superhcnt.  Tt  is  a  nice  argument  from  the  stand- 
point of  the  saleslMan  to  get  a  high  superheat,  but  you  can  get 
that  so  high  that  your  saving  on  station  economy  would  be  leiis 
lli.m  with  a  lower  superheat. 

t/'.  J.  Davis.  Jr.:  That  is  very  true,  but  we  must  Im.k  a 
little  further.  The  greatest  advantage  in  the  way  of  economy 
obtainable  from  the  steam  turbine  is  its  ability  to  work  through 
a  very  large  temperature  range.  The  efficiency  of  a  recipro- 
cating steam  engine  of  the  best  design  is  higher  than  that  of 
a  .steam  turbine  for  the  range  through  which  it  works,  that  i^  to 
say,  it  is  possible  to  get  a  Rankinc  efficiency  as  high  as  72  per 
cent  with  a  reciprocating  engine,  as  against  6S  or  69  per  cent 
with  the  turbine,  but  when  we  install  the  steam  engine  and  the 
turbine  so  as  to  permit  each  to  work  under  its  own  best  cmdi- 
lions,  the  turbine  will  do  better  because  it  takes  advantage  of 
available  energy  which  the  reciprocating  engine  cannot  re.ich. 
The  best  type  of  reciprocating  engine  cannot  use  the  av.iiiable 
ei^ergj-  in  the  steam  where  the  vacuum  exceeds  23  or  24  inches. 

K.  G.  Dunn:  T  think  you  will  find  that  the  majority  of 
steam  engines  do  about  twenty  expansions.  The  highest  econ- 
omy of  course  would  be  in  using  steam  through  an  engine 
down  to  approximately  atmospheric  pressure,  which  wouM  be 
better  than  a  turbine,  and  then  using  an  exhaust  turbine.  W'lien 
you  stop  to  consider  the  investment  charges  and  the  main- 
tenance charges  that  hardly  works  out  so  well.  What  I  mean 
is  this,  in  regard  to  the  superheat  only,  what  is  the  use  of  a 
turbine  which  will  show  a  very  low  water  rate  on  an  excessively 
high  superheat,  if  a  station  economy  of  a  still  lower  water  rate 
could  be  obtained  by  a  lower  degree  of  superheat?  Th.at  i<  the 
point  I  am  trying  to  make — the  cost  per  kilow.att  on  the  vitch 
board  gauge — not  at  generator  terminals. 

W.  J.  Davis,  Jr.:  In  stations  operating  at  180  iiounds  ^auge 
steam  pressure,  the  use  of  100  degrees  F.  superheat  would  be 
attended  by  an  increase  of  approximately  4;/^  per  cent  in  the 
fuel  consumption.  Steam  so  superheated  will  decreas<  the 
water  rate  on  most  Curtis  turbines  a.bout  eight  per  cent,  from 


which  it  will  be  seen  that  there  is  a  net  gain  of  three  and  one- 
half  per  cent  due  to  the  use  of  100  degrees  superheat.  The  net 
economy  to  be  obtained  from  a  superheat  of  150  degrees  is 
liound  to  be  approximately  five  per  cent;  and  for  this  reason 
tlie  i)resent  tendency  in  the  larger  and  more  modern  power 
stations  where  load  conditions  are  favorable  is  towards  the 
increase  of  higher  superheats.  The  Boston  Edison  Company 
.and  the  Commonwealth  Edison  Company  of  Chicago  are  now 
working  at  ISO  degrees  F.  superheat.  While  superheats  ex- 
ceeding 200  degrees  are  not  unusual  abroad,  the  tendency  in  the 
States  is  towards  more  conservative  practice,  due  to  the  in- 
creased cost  of  installation  and  maintenance  of  steam  piping, 
valves  and  so  forth,  required  for  the  higher  temperatures. 

//.  W.  Crozicr:  What  about  your  auxiliaries  at  these  high 
superheats?  Aren't  you  getting  into  packing  troubles  and  other 
things  which  would  be  avoided  by  using  somewhat  less? 

W.  J.  Davis,  Jr.:  Yes.  All  valves  and  fittings  are  more 
expensive,  and  require  increased  maintenance  cost. 

H.  IV.  Crosier:  Isn't  it  good  practice  to  carry  moderate 
superheat  on  account  of  the  efifect  on  the  auxiliaries,  that  is,  the 
cost  of  the  packing  and  repairs  that  you  have  to  do  to  the  aux- 
iliaries? 

IV.  J.  Dai-is.  Jr.:  Yes.  Where  under  steady  load  condi- 
tions on  the  station  a  higher  superheat  may  be  carried  than 
where    the   load   is   variable. 

H.  \V.  Crosier:  I  want  to  ask  Mr.  Chevalier  a  question 
about  the  steam  performance  of  the  boiler.  Did  that  include 
the  steam  used  by  the  burner? 

R.  P.  Chevalier:  In  calculating  the  efficiency  the  steam  used 
by  the  burner  was  not  deducted  from  the  total  evaporation  of 
the  boiler,  for  this  is  a  matter  which  concerns  the  fuel,  type 
of  burner  and  furnace,  and  should  not  be  charged  against  the 
boiler  when  making  a  comparison  on  the  performance. 

H.  IV.  Crosier:  You  consider  that  the  steam  used  by  tlie 
burner  is  a  matter  in  regard  to  the  fuel,  and  nothing  whatever 
to  do  with  the  boiler? 

R.  F.  Chevalier:  Tf  no  steam  were  used  fur  atomizing  the 
ueight  of  the  escaping  gases  would  be  reduced,  and  there  would 
consequently  be  less  heat  lost  thereby.  In  this  way  there  may  Ix" 
a  very  small  gain  by  the  boiler  as  a  unit.  However,  eommer 
cially  the  net  output  of  the  boiler  is  what  counts,  and  the 
amount  of  steam  used  to  prepare  any  fuel  for  burning  should 
be  taken  into  consideration.  With  oil  fuel  the  amount  of  steam 
nquired  for  atomization  is  quite  an  item  of  cost  and  varies 
with  the  type  of  burner,  furnace  arrangement  and  draft.  I  have 
data  at  hand  on  the  amount  of  steam  used  by  the  burners  on  the 
efficiency  test  if  you  care  to  hear  it. 

//.  IF.  Crosier:     I  would  be  very  much  interested. 

R.  r.  Chevalier:  The  totd  steam  used  by  the  burners  for 
eight  hours  was  5520  pounds.  The  total  water  actually  evapo- 
rated  was  205,277  pounds. 

The  total  equivalent  evapor.ition  was  241.611   pounds. 


equals  2.7  per  cent  of  the  total  water  evaporated. 


equa 


als  2.29  per  cent  of  the  equivalent  evaporation. 


5520 

205277 
5520 

241611 
5520 

14979 

C.  F.  Braun:  Returning  to  the  question  which  was  asked 
the  author  of  the  paper  as  to  what  advantages  were  derived  by 
causing  the  water  to  circulate  in  a  downward  direction  through 
the  tubes,  there  is  one  point  which  was  not  touched  upon  and 
which  is  perhaps  worthy  of  mention. 

It  is  a  generally  accepted  fact  that  the  rate  of  transmission 
ot  heat  between  steam,  gases  or  liquids  through  metal  division 


equals  .369  lb.  of  steam  reciuired  to  atomize   1   lb.  of  oil. 
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is  proportional  to  the  difference  in  temperature  between  the 
substances  on  each  side  of  the  hot  surface.  However,  in  a  boiler 
the  temperature  of  the  substances  themselves  is  not  the  same 
at  all  parts  of  the  hot  surfaces,  for  the  temperature  of  the 
gases  decreases  in  their  course  and  the  temperature  of  the 
water  increases.  Only  one  temperature  value  can  be  used  in 
canculation,  and  that  is  the  mean.  F"or  any  given  set,  initial 
and  final  temperatures  of  the  gases  and  of  the  water,  the  mean 
temperature  difference  will  be  greater  if  the  heating  gases  and 
the  water  to  be  heated  have  opposite  directions  of  flow.  By 
constraining  the  water  to  flow  downward  while  the  gases  travel 
upward  this  ideal  condition  of  opposite  flow  is  approached.  The 
equation  for  mean  temperature  difference  is 

d.    —     d.. 
D  mean  = where 

loge        d  1 


d,  =  the  temperature  difference  between  gases  and  water 
at    commencement : 

d-^the  temperature  difference  between  gases  and  water  al 
the  end. 

By  substituting  any  set  of  assumed  values  it  will  be  readily 
seen  that  the  mean  difference  is  greater  with  counter  flow,  and 
it  follows  that  the  heat  transmission  per  square  foot  of  boiler 
surface   is  greatest. 


THE  PRESENT  DEPTHS  OF  SNOW  AT  MOUN- 
TAIN SUMMITS. 
iMiich  agitation  has  been  felt  aniDiig  engineers  of 
the   Pacific  Coast  regarding  the  lack  of  snow  in  the 
Sierras,  Cascades  and  Rockies  for  the  present  season. 
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Snow  Depths  at  Summit  Showing  Present  Depth 
Greater  Than  Any  of  tlie  Three  I^ean  Years 
Given. 

I'rofessor  Alexander  Mc.Xdie  nf  the  L'.  S.  \\  ealher 
Service  has  compiled  the  charts  shown  herewith, 
which  definitely  compare  the  present  year  with  two 
other  recent  "lean"  years.  From  this  and  other  data 
in  the  office  of  the  Weather  Service  the  following 
snow-depths  for  various  years  ha\e  been  ascertained  : 

Depth  of    Snon'    at  Summit. 

1907  190S        1909  1910        1911        1912 

April    1 240  50          1S8  6.5          135            50   ini-lie.'; 

May  1    115  20          119  1.^            94 

June    1    68  13            27  2            3.S 

From  this  it  is  seen  that  no  serious  alarm  may 
be  felt  over  hydroelectric  st(..rage  for  the  present  sea- 
son. In  fact  the  snow  depth  now  at  Summit  is  as  good 
if  not  better  than  the  seasons  of  1908  and  1''10. 


A  NEW  WATER  CODE  FOR  WASHINGTON. 

W  ashington  will  have  the  most  j)raclical  atK  anced 
code  of  water  rights  and  uses  in  the  Union  if  the 
measure,  to  be  submitted  by  a  committee  of  15  ap- 
])ointed  by  Governor  Marion  E.  Hay  at  a  conference  in 
Spokane,  April  18,  is  enacted  by  the  state  legisla- 
ture at  Olympia.  next  January.  The  plan  is  to  har- 
monize the  most  beneficial  features  of  the  best  codes 
of  the  various  states,  adapted  to  Washington,  and 
formulate  uniform  laws  that  will  have  the  eflfect  of 
])romoting  development  of  all  projects  for  the  use 
of  water  and  encourage  caiMtal  and  settlers. 

Covernor  May.  who  was  the  first  speaker  at  a 
meeting  of  irrigationists,  water  users  and  representa- 
tives of  power  development  companies  in  the  rooms 
of  the  Spokane  Chamber  of  Commerce,  where  all  parts 
of  the  state  were  represented,  said  he  fully  realized 
the  importance  of  a  practical  water  code,  saying  also 
that  the  present  laws  governing  the  water  proposition 
in  Washington  are  conflicting  and  utterly  inadequate 
for  either  irrigation  or  power. 

This  committee  was  appointed  on  recommenda- 
tion of  K.  F.  Benson  of  Prosser  and  .\.  J.  Ternant  nf 
Quincy  : 

Lachlan  .MacLean.  .^i)okane ;  I^.  C.  iiurlingame, 
Walla  \\'alla :  William  T.  Clark.  AN'enatchee,  and  .Ar- 
thur J.  Shaw.  Spokane,  representing  the  water  users; 
Prof.  ().  L.  Waller.  Pullman:  C.  H.  Sw^agart.  North 
'S'akima.  federal  reclamation  engineer  in  charge  of  the 
State  of  U'ashington  ;  Joseph  Jacobs.  Seattle,  engineer 
in  charge  of  the  Quincy  A^alley  project ;  Marion  Chase. 
()kanogan.  irrigation  engineer;  Carroll  P>.  Graves. 
Seattle;  Ira  P.  F.nglehart,  North  Yakima;  Ralph  P. 
\\'illiamson.  North  Yakima;  Cyrus  Happy, ^pokane ; 
Eugene  W.  Rurr.  North  Yakima,  attorney  of  the 
Cnited  .'States  Reclamation  Service,  and  L.  K.  .\rm- 
strong.  Spokane.  re])resenting  the  irrigationists  ami 
David  I..  Huntington,  president  of  the  Wasliington 
Water  Power  Company.  Spokane.  re])resenting  the 
|)ower  conipanics. 

The  committee  will  meet  several  times  during  the 
year  at  W'enatchee,  North  "S'akima.  Spokane  and  other 
])oints  in  the  irrigated  belts.  The  idea  is  that  if  the 
l^roposed  code  meets  with  the  approval  of  these  cen- 
ters of  irrigation,  when  presented  for  passage  by  the 
legislature  at  its  next  session,  it  would  have  the  sup- 
port of  the  entire  state,  thus  insuring  its  passage. 

Professor  Waller,  who  is  thoroughly  familiar  with 
every  phase  of  irrigation  in  the  State  of  Washington 
and  throughout  the  Northwest,  said  an  owner  of  irri- 
gated land  in  Washington  cannot  abstract  a  water 
title  at  ])resent,  adding  that  this  bars  the  investment 
of  capital  in  such  enterprises  and  retards  the  develop- 
ment and  settlement  of  the  lands. 

Others  taking  part  in  the  discussion  were  :  Eugene 
\\\  Burr  of  the  reclamation  service  at  North  Yakima. 
H.  R.  Mann  of  the  Loon  Lake  Irrigation  Company. 
Stephen  O.  Jayne.  Spokane,  irrigation  expert  in  Wash- 
ington for  the  Department  of  .\griculture ;  .\rthur  J. 
Shaw,  representing  the  D.  C.  Corbin  irrigation  inter- 
ests in  the  Spokane  Valley  and  \\'illiam  T.  Clark, 
W'enatchee.  Lachlan  MacLean  presided  at  the  con- 
ference, the  secretary  being  A.  J.  Ternant. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 


LOSS  OF  WATER  RIGHTS 

BY    A.    K.    CHANL)LE;R. 

\\  ater  rights,  like  other  real  proijcrty,  may  he  lost 
Ijy  ahandonment,  forfeiture,  adverse  user  or  prescrip- 
tion or  estoppel. 

Abandonment  and  Forfeiture. 
Abandonment  is  often  defined  as  "the  relin()uisii- 
nient  or  surrender  of  rights  or  pro])erty  by  one  per- 
son to  another,"  but  in  the  law  of  waters  aljandonnieni 
simply  adds  to  the  unappropriated  public  waters  and 
the  benefits  therefrom  are  not  intended  to  accrue  to 
a  particular  person.  It  consists  of  the  two  elements, 
act  and  intention  ;  although  the  latter  is  generally  con- 
sidered the  "essence"  thereof.  .\s  stated  in  I'tt  v. 
Frey  (106  Cal.  397) : 

The  mere  intention  to  abandon,  if  not  coupled  with  yielding 
up  possession  or  a  cessation  of  user,  is  not  sufficient :  nor  will 
the  nonuser  alone  without  an  intention  to  abandon  be  liold 
to  amount  to  an  abandonment.  Abandonment  is  a  question  of 
fact  to  be  determined  by  a  jury  or  the  court  sitting  as  such. 

The  intention  to  abandon  must  be  shown  by 
nonusc  and  similar  acts,  but  nonuse,  unless  continued 
for  an  unreas()iial)le  period,  will  not  be  sufficient.  I'lic 
l)resum])tion  created  by  even  an  luireasonable  non-use 
may  be  overcome  by  satisfactory  proofs.  Tiie  o])inion 
of  the  Supreme  Court  of  Montana  in  Smith  v.  [lope 
Mining  Company  (45  Pac.  632")  is  especially  note- 
worthy as  the  water  to  run  a  mill  had  not  been  used 
for  nine  years  but  the  machinery  was  cared  for  and 
niaintained  in  good  condition  during  the  jierind  <  f 
non-use.    The  Court  said: 

It  is  true  that  the  evidence  shows  without  controversy  that 
I  In  Algntifiuin  Company  did  not  use  the  waters,  in  their  mill  or 
otherwise,  for  a  period  of  about  nine  years  following  ISS3  Rnt 
nitre  nonuser  of  a  water  right  is  not  abanrlonment. 
The  nonuser  of  water  for  so  long  a  period,  and  especially  a 
period  longer  than  the  statute  of  limitations,  is  certainly  very 
potent  evidence,  if  it  stood  alone,  of  an  intention  to  abandon. 
*  *  *  But  what  ever  force  the  fact  of  nonuser  for  nine 
years  may  have  had  in  showing  an  intention  to  abandon,  tli.'t 
force  was  W'holly  offset  and  contradicted  by  the  other  evidence 
in  the  ca.se,  so  as  to  leave,  in  our  opinion,  not  even  a  conflict  of 
testimony. 

As  ri])arian  rights  to  the  use  of  water  dc  not 
depend  upon  use  nor  cease  with  disuse,  they  cani;ot 
he  lost  by  abandonment,  so  that  this  question  ran 
only    be    raised    regarding    rights    by    appropriatiot;. 


.Mthough  water  rights  and  ditches  are  gencr  I'ly 
thought  of  as  one,  they  are  distinct  property  interests 
and  either  may  be  held  without  the  other.  A  ditcli  can 
accordingly  be  abandoned  without  abandoning  the  wat- 
er right.  Likewise  water  may  be  turned  into  natural 
water  courses  for  diversion  at  lower  points  without 
it  being  held  an  abandonment — that  is,  the  waterway 
may  be  used  as  part  of  the  ditch  system.  It  is  also 
held  without  exception  that  the  point  of  diversion,  the 
place  of  use  and  the  manner  of  use  may  be  changed 
without  loss  of  right,  provided  no  other  user  is  in- 
jured thereby. 

-As  non-use  under  the  court  rulings  simply  raises 


the  presum])ti(Mi  of  ahandonment.  a  nmnber  of  the 
\  estern  states  have  fixed  by  statute  a  definite  period 
for  which  non-use  will  work  a  forfeiture  of  the  right. 
The  ])rescribed  period  in  Utah  is  seven  years ;  in  Wy- 
oming and  Idaho  five  years :  in  New  Mexico  four 
3'ears :  in  North  Dakota  and  South  Dakota  three 
years:  in  (Oklahoma  two  years:  in  Oregon  one  year. 
i'lOth  the  Utah  and  Oregon  statutes  contain  the  added 
provision  that  a  question  of  abandonment  shall  be  one 
of  fact,  to  be  tried  and  determined  as  other  questions 
of  fact.  The  virtue  of  the  two  statutes  is  thereby  de- 
stroyed as  the  aim  of  such  statutes  is  to  definitely  fix 
the  period  of  non-use  which  shall  constitute  a  forfeiture 
and  thus  preclude  court  proceedings  to  determine  the 
irtention.  The  Supreme  Court  of  Oregon  in  Hough  v. 
Porter  (98  Pac.  1083)  recently  said: 

The  right  to  the  use  of  water  by  nonuser  alone  cannot  be 
deemed  forfeited  short  of  the  period  prescribed  by  the  statute 
of  liniii  'tion  for  real  actions.  Dodge  v.  Marden,  7  Or.  456.  But 
such  right  may  become  extinguished  by  any  act  showing  an  in- 
tent to  surrender  or  abandon  the  right,  after  which,  if  the  per- 
son having  the  right  ceases  its  use  for  one  year,  his  interest 
is  lost ;  but  the  facts  essential  to  a  forfeiture  by  this  company 
are  not  established  by  the  proof.  The  nonuse  from  1893  to  191)0 
is  shown;  but  this  alone  is  insufficient.  To  constitute  an  aban- 
donment of  a  water  right,  there  must  be  a  concurrence  of  the 
intention  to  abandon  it  and  an  actual  fiiilurc  in  its  use. 

The  leading  t'alifornia  case  on  the  ([uestion  of 
forfeiture,  or  loss  of  right  through  non-use,  and  one 
much  quoted  in  other  jurisdictions,  is  Smith  v.  Haw- 
kins (110  Cal.  122).  The  court  therein  distinguishes 
between  abandonment  and  forfeiture,  and  on  account 
of  its  importance  the  following  long  ([notation  is  given  : 

Section  1411  of  the  Civil  C  ide  dechires  that  the  appropria- 
tion must  be  for  some  useful  or  beneficial  purpose,  and  when 
the  appropriator  or  his  successor  in  interest  ceases  to  use  it  for 
such  purpose,  the  right  ceases.  This  section  deals  with  the  for- 
feiture of  a  right  by  nonuser  alone.  We  say  nonuser,  as  dis- 
tinguished from  abandonment.  If  an  appropriator  has,  in  fact, 
abandoned  his  right,  it  would  matter  not  tor  how  long  a  time 
he  had  ceased  to  use  the  water,  for  the  moment  that  the  aban- 
donment itself  was  complete  his  rights  would  cease  and  deter- 
mine. Upon  the  other  hand,  he  may  have  leased  his  property, 
and  paid  taxes  thereon,  thus  negativing  the  idea  of  abandon- 
ment, as  in  this  case,  and  yet  may  have  failed  for  many  years 
to  make  any  beneficial  use  of  the  water  he  has  appropriated.  The 
question  presented,  therefore,  is  not  one  of  abandonment,  but 
one  of  nonuser  merely,  and,  ,is  such,  involves  a  construction  of 
.'■ection  1411  of  the  Civil  C  ide.  That  section,  as  has  been  said, 
makes  a  cessation  of  use  by  the  appropriator  work  a  forfeiture 
of  his  right,  and  the  question  for  determination  is.  How  long 
must   this   nonuser   continue  before   the    right   lapses? 

Upon  this  point  the  legislature  his  made  no  specific  declara- 
tion, but,  by  analogy,  we  hold  that  a  continuous  nonuser  for  five 
years  will  forfeit  the  right.  The  right  to  use  the  water  ceasing 
at  that  time,  the  rights  of  way  for  ditches  and  the  like,  which 
are  incidental  to  the  primary  right  of  use,  would  f;.ll  also,  and 
the  servient  tenement  would  be  thus  relieved  from  the  servitude. 

In  this  state  five  years  is  the  period  fixed  by  law  for  the 
ripening  of  an  adverse  possession  into  a  prescriptive  title.  Five 
years  is  also  the  period  declared  by  law  after  which  a  prescriptive 
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right  depending  upon  enjoyment  is  lost  for  nonuscr ;  and  for 
analogous  reasons  we  consider  it  to  be  a  just  and  proper  meas- 
ure of  time  for  the  forfeiture  of  an  appropriator's  rights  for  a 
failure  to  use  the  water  for  a  beneficial  purpose. 

Ill  the  preceding  article  it  was  stated  that  under 
the  doctrine  of  prior  appropriation  one  is  given  a  rea- 
sonable time  after  the  completion  of  the  diversion 
works  in  which  to  apply  the  water  claimed  to  bene- 
ficial use.  In  the  case  of  an  irrigation  project  this 
application  reciuires  a  number  of  years  which  is  defi- 
nitely fixed  in  those  states  where  appropriations  are 
made  by  application  to  the  State  Engineer,  but  which, 
in  states  like  California  where  the  posting  of  notices 
is  still  tolerated,  is  limited  only  by  the  rule  of  rea- 
sonable diligence.  This  time  limit  for  the  larger  pro- 
jects has  seldom  been  passed  upon  in  the  reported 
cases.  The  five-year  period  fixed  in  Smith  v.  Hawkins 
must  not  be  taken  as  a  precedent  in  cases  of  incom- 
plete appropriations  as  in  the  latter  the  right  to 
the  full  amount  of  the  appropriation  is  conditioned 
upon  the  irrigation  of  all  the  land  under  the  ditch 
within  a  reasonable  time.  Smith  v.  Hawkins  deals 
with  a  right  which  had  become  completely  vested  and 
later  fell  into  disuse.  It  is  believed  that  the  larger 
irrigation  projects  will  be  allowed  a  longer  period 
than  five  years  in  v.hich  to  apply  all  the  water  to  bene- 
ficial use  as  the  settlement  of  such  generally  necessi- 
tates a  greater  time. 

Adverse  Use  of  Prescription. 

These  are  a  \cry  few  cases  in\()l\ing  the  alleged 
wrongful  divrsion  of  water  in  which  a  right  by  ad- 
verse use  or  prescription  is  not  pleaded.  Neverthe- 
less there  arc  \ery  few  cases  in  which  such  title  is 
upheld,  as  it  is  seldom  that  a  case  presents  all  the  ele- 
ments necessary  to  prove  adverse  use.  In  order  tn 
ripen  into  title  the  adverse  use  must  be  continuous 
for  the  statutory  period,  open,  notorious.  |)eaccable. 
under  claim  or  color  of  right,  and  to  the  damage  of 
the  water-user  against  whom  the  right  accrues.  The 
burden  of  proof  is  on  the  claimant  of  the  adverse  title. 

The  statutory  period  referred  to  is  the  period 
provided  in  the  statute  of  limitations  regarding  actions 
pertaining  to  real  property.  The  period  for  the  west- 
ern states  is  as  follows:  Arizona,  three  years;  Cali- 
fornia, Colorado.  Idaho  and  Nevada,  five  years:  Utah, 
seven  years:  Montana,  Nel)raska.  North  Dakota.  Ore- 
gon. Texas,  ^^'ashington  and  Wyoming,  ten  years: 
Kansas,  fifteen  years:  South  Dakota,  twenty  years. 
By  "continuous"'  is  not  meant  that  the  use  should  be 
unceasing  for  the  period,  but  siiuply  that  the  claim- 
ant used  the  water  during  such  times  as  he  needed  it. 
In  the  case  of  irrigation  the  w^ater  might  be  needed 
but  one  day  during  each  month  of  the  irrigation  sea- 
son, and  such  use  if  made  for  the  statutory  jieriod 
would  be  held  "continuous." 

"Open"  and  "notorious"  signify  that  the  use  has 
not  been  by  stealth  but  on  the  contrary  "before  all 
the  world,"  so  as  to  be  generally  known.  "Peaceable" 
(or  "interrupted")  means  that  the  original  possessor 
of  the  right  has  not  interfered  with  the  adverse  use. 
Any  interference  or  interruption,  however,  slight,  will 
prevent  the  acquisition  of  the  right.  ^lere  verbal  pro- 
tests, however,  are  not  considered  interruptions — the 
latter  must  be  due  to  some  physical  act,  such  as  clos- 


ing down  a  headgatc,  cutting  a  ditch  hank,  rir  break- 
ing a  diversion  dam. 

The  claimant  must  consider  and  treat  the  right 
as  his  own  and  not  acknowledge  a  superior  claim  on 
the  part  of  the  original  owner.  If  at  any  time  during 
the  statutory  ])eriod  permission  to  divert  the  water 
has  been  sought,  the  adverse  claim  must  fail. 

That  the  use  has  been  to  the  damage  or  detriment 
of  the  original  possessor  is  generally  the  most  diffi- 
cult of  the  many  points  to  prove.  So  long  as  there 
is  sufficient  water  in  the  stream  for  both  no  such  dam- 
age can  result.  This  point  is  especially  difficult  when 
the  ad\erse  use  is  being  claimed  against  a  lower 
riparian  owner.  As  such  an  owner  does  not  have  to 
use  the  water,  no  one  knows  what  stream  depletion 
— short  of  the  diversion  of  the  entire  flow — will  be 
of  detriment.  The  problem  was  quite  the  other  way 
in  the  early  California  cases  where  the  riparian  owner 
sought  to  enjoin  an  upper  appropriator.  In  Heilbron 
v  Fowler  Switch  Canal  Co.  (7.t  Cal.  426)  the  company, 
an  appropriator,  claimed  that  its  diversion  would  re- 
sult in  no  appreciable  injury  to  the  plaintiff's  land — 
a  Spanish  grant.  .Mthou.gh  the  following  quotation 
does  not  present  other  and  very  material  facts  upon 
which  the  court  based  its  injunction,  it  .shows  the  "one- 
sidedness"  of  the  stru.gglc  between  riparian  owners 
and  approjiriators : 

The  injury  is  one,  also,  which  in  its  nature  cannot  be  esti- 
mated. In  the  recent  case  of  TIcilbron  v.  Last  Chance  Company 
it  was  said:  "The  flow  of  the  water  of  a  stream,  whether  it 
overflow  the  banks  or  not.  naturally  irrigates  and  moistens  the 
ground  to  a  great  and  unknown  extent,  and  thus  stimulates 
vegetation,  and  the  growth  and  decay  of  vegetation  add,  not  only 
to  the  fertility,  but  to  the  substance  and  quantity  of  the  soil." 

If  this  be  so, — and  it  cannot  be  doubted — it  is  obvious  that  in 
a  climate  like  that  where  this  land  is  situated,  the  benefit  derived 
from  a  flow  of  water  for  thirty  miles  along  its  boundary,  and 
ten  miles  through  it,  cannot  be  inconsiderable,  but  yet  the  ex- 
tent of  benefit  must  ever  be  an  unknown  quantity. 

The  defendant  here  states  that  the  channel  of  the  river  above 
and  along  this  land  is  deep,  and  therefore  at  times  of  ordinary 
flow  the  seepage  rannot  be  great.  If  so,  it  must  be  important 
to  plaintiffs  that  the  channel  should  carry  a  full  stream,  and 
evidently  at  such  times  the  percolation  would  be  increased. 

It  is  clear  from  the  above  that,  unless  the  atti- 
tude of  the  court  be  changed,  the  riparian  owner  can 
easily  show  sufficient  damage  to  secure  an  injunction, 
but  the  problem  before  the  appropriator  of  showing 
sufficient  dama.ge  to  justify  a  finfling  of  adverse  use  is 
far  different.  .\s  stated  the  only  case  which  is  cer- 
tain is  where  the  appropriator  has  continuously 
diverted  the  entire  low  water  flow.  Regarding  the 
damage  as  between  appropriators  Judge  Hawley  in 
l^nion  Mill  &  Mining  Company  v.  Dangberg  (81  Fed. 
73)  said.  "There  must  have  been  such  a  use  of  the 
water,  and  such  dama,ge.  as  would  raise  a  persumption 
that  complainant  would  not  have  subm.itted  to  it  un- 
less the  respondents  had  acquired  the  ri.ght  to  use  it." 

The  idea  is  current  in  California  that  use  by 
an  appropriator  for  the  statutory  period — five  years — 
gives  an  absolute  right  as  against  lower  riparian  own- 
ers. .Xs  indicated  above,  the  water  must  not  only  be 
used  but  it  must  be  used  adversely,  so  that  the  cur- 
rent view  is  far  from  correct. 

It  should  be  apparent  to  all  that  an  appropriator 
can  secure  no  adverse  title  against  an  upper  riparian 
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owner,  but  cases  are  constantly  arising  where  this 
plea  is  made.  In  Rogers  v.  Overacker  (4  Cal.  .\pp. 
333)  the  California  Supreme  Court  in  dealing  with 
such  a  plea  said  : 

The  rule  seems  to  be  as  laid  down  in  Bathgate  v.  Irvine, 
126  Cal.  135..  11  .-\m.  St.  ep.  158.  58  Pac.  442.  and  Margrave  v. 
Cook,  108  Cal.  72,  41  Pac.  18,  30  L.  R.  A.  390.  In  the  first  case 
it  viras  said,  approving  the  latter  case,  that  a  louxr  riparian  owner 
cannot  acquire  a  right,  cither  by  prior  appropriation  or  by  pre- 
scription or  adverse  user,  as  against  an  upper  riparian  proprietor 
whose  rights  antedate  the  appropriation  and  user,  and  the  mere 
nonuser  of  the  water  by  the  upper  proprietor  and  his  permit- 
ting the  water  to  pass  down  to  the  lands  of  the  lower  owner  can- 
TiOt  make  the  user  of  the  lower  owner  adverse  or  strengthen  his 
claim  of  appropriation  or  prescription. 

The  expression  "as  against  an  upper  riparian  pro- 
prietor whose  rights  antedate  the  appropriation  and 
user"  refer  to  the  well  settled  rule  that  the  rights  of 
the  appropriator  are  superior  to  those  of  the  riparian 
owner  where  the  former  had  initiated  his  appropria- 
tion while  the  riparian  land  in  question  was  unentered 
public  land.  Occasionally,  even  in  the  reported  cases, 
the  rights  of  the  appropriator  are  considered  sujiericir 
it  initiated  before  patent  issued  for  the  riparian  land. 
The  present  accepted  view  is.  however,  that  the 
riparian  owner's  rights  date  from  his  entry  of  the 
land  and  not  from  the  issuance  of  patent,  and.  there- 
fore, to  be  superior,  the  appropriator  must  have  ini- 
tiated his  rights  to  the  land. 

Estoppel. 

"Estoppel  by  silence"  arises  where  a  ]>erson  who 
by  force  of  circumstances  is  under  a  duty  to  another 
to  speak  refrains  from  doing  so  and  thereby  leads  the 
other  to  believe  in  the  existence  of  a  state  of  facts  in 
reliance  upon  which  he  acts  to  his  prejudice  fl'') 
Cyc.  681). 

.Although  the  general  ]>rinciples  of  appropri.'ition 
arc  understood  by  those  diverting,  or  intending  to 
divert,  water  and  especially  the  rule  that  the  snbse- 
cpient  appropriator  takes  only  what  is  left,  it  is  \cry 
common  to  have  the  claim  made  that  no  notice  of 
the  rights  of  the  opposing  ])arty  was  given  and  that 
said  party  is  estopped  from  setting  up  a  superior  right. 
The  courts  very  early  in  the  mining  period  expressed 
themselves  strongly  to  the  contrary  but  the  claim 
still  ])crsists.  In  a  recent  California  case  dealing 
with  underground  waters  it  is  said: 

The  mere  fact  that  the  defendants  e.\pended  money  in  -ink- 
ing the  wells  and  putting  in  the  pumps  each  upon  Iiis  own  land, 
with  the  knowledge  of  the  plaintiffs  and  without  objection  by 
them,  creates  no  estoppel.  A  mere  passive  acquiescence  v  lic-n 
one  is  under  no  duty  to  speak  does  not  raise  an  estoppel."  i  \  cr- 
dugo  Canyon  Water  Company  v.  Verdugo  152  Cal.  655). 

Practicalh^  the  same  language  has  been  usol  in 
a  number  of  cases  where  the  point  was  raised.  It  is 
therefore  established  beyond  doubt  that  neither  a 
riparian  owner  nor  an  appropriator  need  serve  notice 
of  existing  rights  upon  a  subsequent  appropriator  en- 
gaged in  the  construction  of  diversion  or  storage 
works. 

Rights  of  Way  by  Prescription. 

Rights   of  way   for   ditches   may   be   acquird    by 

prescription   in   the  same   way  as   water  rights.     The 

most   serious  element   in   so  proving  is  the  "color  of 

title."     After  a  ditch  has  been  constructed  and  oper- 


ated for  years  it  is  very  difficult  to  show  that  the 
right  does  not  rest  upon  permission  to  occup_\-  given 
liy  the  owner  of  the  land  crossed — that  is,  parol  license. 
The  statute  of  frauds  provides  that  interest  in  real 
property  can  be  conveyed  only  by  written  instruments. 
As  a  ditch  right  of  way  is  such  an  interest,  the  original 
and  strict  legal  rule  is  that  the  right  cannot  be  founded 
on  a  parol  license;  but  the  rule  has  been  modified,  if 
not  reversed,  in  a  great  many  of  the  states. 

In  the  very  recent  case  of  Gustin  v.  Harting  (121 
I'ac.  322),  decided  Feb.  17,  1912,  the  Supreme  C(nirt  of 
Wyoming  considered  at  great  length  the  question 
as  to  whether  the  plaintiff  had  acquired  a  right  of  way 
for  a  flume  by  prescription  and  also  the  right  to  main- 
tain it  under  an  irrevocable  license — it  being  admitted 
that  the  flume  had  been  constructed  with  the  parol 
consent  of  the  landowner,  the  defendant.  It  was  held 
that,  under  the  existing  facts,  the  license  was  irre- 
vocable and  the  right  to  maintain  the  flume  secured 
by  prescrii^tion.  Tn  reaching  its  conclusion  the  Court 
said : 

The  principle  that  a  parol  license,  when  executed  by  the 
expenditure  of  money  or  labor,  if  not  given  for  a  mere  tem- 
porary purpose,  becomes  irrevocable,  has  been  recognized  and 
applied  in  several  other  cases  involving  irrigating  works. 

Among  the  many  cases  cited  and  examined  in 
support  of  the  ])rinciple  are  some  from  California 
Colorado,  Nebraska  and  Oregon,  showing  that  they 
also  recognize  the  modified  rule.  To  these  Utah  mas- 
be  added. 

The  Supreme  Courts  of  Montana  and  \\'ashinglon 
refuse  to  accept  the  modified  rule.  In  .\rcher  \ .  Chi- 
cago M.  &  St.  P.  Ry.  Co.  (lOS  I'ac.  371).  decided 
April  2.  1910.  the  Supreme  Court  of  Montana  con- 
sidered cases  in  favor  of  the  new  rule  but  held  that, 
"sound  *  *  *  reasoning  sustains  the  rule  that 
a  parol  license  of  the  character  of  the  one  under  con- 
sideration is  always  revocable  at  the  pleasure  of  the 
licensor." 


ELECTROLYTIC  SEWAGE  TREATMENT 

The  electrolytic  process  lor  deodorizing  sewage 
ar.d  destroying  the  disease  germs  which  flourish  in  it 
has  been  adopted  by  the  municipality  of  Santa  Monica. 
Cal..  and  is  reported  to  have  proven  a  success,  this 
enterprising  city  having  ordered  a  second  i)lant  after 
a    six    months'    test. 

The  plant  was  installed  at  Santa  Monica  in  190<S 
at  a  cost  of  $10.0000  and  treats  530.000  gallons  every 
twenty-four  hours.  The  total  cost  of  operation  is  $400 
a  month,  but  the  greater  part  of  this  is  for  pumping, 
which  is  made  necessary  in  this  case  by  the  lay  of  the 
land,  and  for  the  services  of  two  men  to  care  for  the 
pumping  outfit. 

The  plant  is  installed  under  the  street  at  the 
shore  end  of  the  municipal  pleasure  pier,  and  its  effi- 
ciency in  removing  all  trace  of  odor  from  the  sewage 
is  indicated  by  the  fact  that  no  complaint  is  made  by 
the  thousands  of  people  who  frequent  the  pier  or  by 
the  business  men  and  residents  in  the  vicinity,  although 
the  sewage  is  constantly  flowing  through  the  open 
troughs  in  the  room  under  the  street  and  thence  dis- 
charging into  the  Pacific  at  the  outer  end  of  the  pier, 
1  600  feet  from  the  shore. 
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SOLUTIONS    OF    THERMOTWISTERS. 
WATER    CONSUMPTION    FROM    INDICATOR    CARD— NINE- 
TEENTH   LECTURE. 

BV  "«'.  S.  H13GER  .\NI1  ROBERT  RKFD. 
1.  The  indicator  card  given  below  is  that  of  a  simple 
engine  of  12  in.  stroke,  12  in.  piston  diameter,  1  !4  in.  piston 
rod  diameter  and  1'3.'>  r.p.m.  The  scale  of  the  highest  pres- 
sure shown  on  tlie  card  is  80  lb.  gauge.  What  is  the  indi- 
cated water  consumption  per  hour,  withcut  making  allow- 
ance for  the  piston  rod  diameter? 


Water    Consumption    from    Indicator    Card. 

For  the  purpose  of  solution,  the  clearance  was  assumed 
to  be  10  per  cent  of  the  stroke  at  each  end. 

The  best  place  to  make  the  above  determination  is  at 
about  2/3  of  the  stroke,  therefcre  p  is  drawn  there  and  the 
following  are  scaled  from  the  card: 

p  =  40.4  lb.  abs.         b  =  7.94  in. 
P„  =  16..'',  lb,  abs.         x  =  .5.35  in. 
From  the  steam  tables, 

w  =  .09463  lb.  per  cu.  ft. 
w,  =  .04129  lb.  per  cu.  ft. 
Clearance  c^l.2  in. 
\V  =  60  X  a  Iw  (c  +  b  -  w,  (c  +  .\)  ] 
\V  ^  Weight  of  water  per  hour. 
N  =  2  X  r.p.m. 
a  ^  Area  of  piston  in  sq.  ft. 

[(1.22-f7.9)                   !l.2+.^.3ni-l 
.09463 .04129 — — —  I 
12  12  J 

.  .  \\'  =  109.-,    lb.    per   hour. 

In   finding  the  indicated   horsepower  it  ii;  first  necc^sar.v 
to    find    the    mean    effective   pressure   and    this   can    be   done 
most  accurately   in  this  case   (since  the  area   is  ver.v  irregu- 
lar) by  using  Simpson's  Rule  to  get  the  area: 
A  =  h/3    (A  +  4  B  +  2  C) 
Where 

A  =  Sum  of  1st  and  tenth  crdinates. 
C  =  Sum  of  other  odd  ordinates. 
B  =  Sum  of  even   ordinates. 
By  dividing  the  card  into  10  equal  parts  gives: 


1.2 


(88.=5)  =  3.54  sq.  in. 


H.P. 


M.E.P.  =  area/total  length  of  card. 

354 

= =  29.5  In. 

12 
1.2 
A.  = (885.9)  =354.5    in. 

o 

Av.   M.E.P.  =  29.51  lb. 
PLAN         29. 51  X1X144X. 7854X235X2 


33000 


Water  consumption  /T.H.P.Hr.  =^ 


33000 
1095 


:  47.4  h.ii. 


^  23.12  lb. 


47.4 

2.     Compute   the   indicated    water   consumption    pev   hour, 
making  full  allowance  for  piston  rod  displacement. 

Head    End    Computation. 
Area   of  piston  ^a  ^  .7854   sq    ft. 
P  =  38.2  lb.  abs. 


VV'|,  =  weight  of  steam  per  cu.  ft.  at  38.2  lb.  =  .0913  lb. 
Pi,  =  back   pressure  :=  16.52  lb.   abs. 
W„  =  wt.  of  steam  at  16.52  lb.  =  .04167  lb. 
c  =:  clearance  =  0.1  ft. 

b  =  dist.  of  P  from  beginning  of  stroke  =  .581  ft. 
N  =  No.  of  strokes  per  min.  =  235. 
W  =  indicated  water  consumption  per  hour. 
x=dist.  the  pt.  of  comp.  from  beg.  of  for.  stroke  =  .3  ft. 
\V„  =  60  N  lW„a  (c  +  b)  —  W„a  (c  +  x) ] 
\V„  =  60(235)  [  (.0913)  (.7854)  (.681— (.4167)  (.7854)  (.4)  ] 
W„=14100   (.0488  — .0131)=  (14100)    (.0357) 
.  Wi,  =  503  lb.  water  per  hour  (Head  End). 

Crank   End   Computation. 

.Area    piston   rod  =  .00694   s(i.   ft. 
..A  (crank  end)  =  .7785  sq.  ft.    x  =  .404  ft. 
Other  values  the  same  as  for  Head  End. 
\\\  =  60  (235)  [  (.0913)(.7785)(.681)  — (.04167)(.7785)(.504)] 
W,  =  (14100)    (.0484  — .0163)  =  (14100)  (.0321) 
.  Wt  =  452  lb.  water  per  hour  (Crank  End). 
Total  consumption  per  hour  =958  lb. 


Steam   Turbine    Efficiencies — Twenty-first    Lecture. 
BY    H.    !•;.    S.\NI)(1V.-Vi.,    .\NI>    I".    S.    .XT'l'iX. 

1.    (a)  A  steam  turbine  operates  under  200  lb.  absolute 
pressure  and   'A  lb.  abs.  vacuum.     Com|)ute  the  Rankine  and 
Carnot  efficiencies,  the  entering  steam  being  dry. 
Formula: 

H,  — H=+  (n,— n,)  T, 
Rankine  efficiency  = 


H,  — h. 


Carnot  efficiency 


T,  — T, 


H  =  total  heat. 

h  =  heat  of  liquid. 

n  =  entropy. 

T  =  absolute  temperature. 
Computations: 
Data  from  Marks  &  Davis'  Steam  Tables. 

p,=  200  lb..     T,  =  381.9 -f  4.59.6  =  841.5  degrees. 
H,  =  1198.1     n,  =  1.5456 

p..  =  .5  lb.     T,  =  79.68  +  459.6  =  539.3  degrees. 
H~  =  1094.6     n.  =  2.0339     h-  =  47.7 


841.5  —  539.3 


302.2 


Carnot   efficiency  ^- 


841.5 


841.5 
=  35.9  |)er  cent. 
KanUinc   efficiency 

1198.1—1094.6+  (2.0339  —  1.5456)  539.3 

1198.1  —  47.73 
103.5  +  .4883  (539.3)    367.3 


1150.40 


11.50.4 


=  31.9   per  cent, 
(b)   entering  steam  has  10  i)er  cent  moisture. 

BY   CFl).    M.   SIMONSON   -VND    D.    L.    BABCOCK. 

Solution. 

From  Marks  &  Davis'  Steam  Tables  using  their  notation, 
we  have: 


p,  =  200  lb.  abs. 

h,  =  3.54.9 

L,  =  843.2 

H,  =  1198.1 

n,  =  1.5456 

T,  =  381.9  +  459.6 

^841.5  degrees  abs. 
X  =  90  per  cent. 

Computations  for  Rankine  efficiency 


1).  =  0.50 

n',  =  48.03 

L..  =  1046.7 

H.=  1094.8 

n,  =  2.0330 

T,  =  80.0  +  459.6 

^539.6  degrees  abs. 


ITseful  energy,  E : 


:H,  — H,  +  (n,—  n,)T, 
(T,  —  T,) 


Li 


(1 


T, 


-X,) 

.(2) 


E—  iios.l  —1094.8  +  (2.0330  —  1.5466)   539.6 


843.2 


841.5 


(1  — .90)  (841.5- 
E  =  1 03.3  +  263.0  —  30.25 
E  =  :136.05   B.t.u. 


539.6) 
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Total   heat    supplied  =  h,  +  x,  L,  —  h,. 
=  354.9  —  .90  X  843.2  —  48.00 
=  1065.75  B.t.ii.  supplied. 

336.05 
Rankine  efficiency  = =  31.53  per  cent. 


1065.75 
T,  — T, 

T, 
841.5  —  539.6  301.9 


Carnot  efficiency 


841.5 


841.5 


=  35.88    per   cent. 


Turbine    Losses   and   Their  Study — Twenty-Second    Lecture. 
BY   A.   F.   BRIDGE. 

Steam  is  delivered  to  a  turbine  at  180  lb.  abs.  and  100 
degrees  superheat.  The  condenser  pressure  is  0.5  lb.  abs. 
Determine  the  energy  in  each  pound  of  steam  leaving  the 
nozzle,  assuming  a  loss  of  10  per  cent  in  the  noz/.le  due  to 
friction. 

Consulting  the  Heat-Entropy  Diagram  which  accompanies 
the  Marks  and  Davis  tables  we  obtain  the  following  data- 
steam  under  the  conditions  given  above  (180  lb.  and  100 
degrees  superheat)  has  a  total  heat  content  of  1254  H.t.u 
S.nce  the  entrojiy  is  constant  we  follow  the  vertical  line  to 
its  intersection  with  the  0.5  lb.  pressure  line,  obtaining  874 
B.t.u.  as  the  total  heat  in  the  steam  at  exhaust.  The  heat 
drop  is  then  :=  1254  —  874  =  380  B.t.u.  In  the  absence  of 
such  data,  it  is  assumed  that  this  is  a  single  stage  turbine 
of  the  pure  impulse  type.  Since  only  90  per  cent  of  the 
original  energy  of  the  steam  is  available  at  exit  from  the 
nozzle  due  to  friction  loss  therein  we  have— energy  per  lb. 
at  point  of  leaving  nozzle  =  380  X  0.9  =  342.0  H.t.u.,  or  con- 
verting into  mechanical  units  =  342  X  778  =  266070  ft  lb.  of 
steam. 

Under  the  conditions  of  the  problem  the  total  energy 
ill  the  steam  issuing  from  the  nozzle  is  therefore  266,ii7(i  fL 
lb.   of  steam. 

2.  The  nozzle  makes  an  angle  of  20  degrees  with  the 
moving  blades  in  the  above  turbine  and  the  steam  leaves 
at  a  relative  angle  of  30  degrees.  Assuming  five  stages  of 
CNpansion  and  that  the  blades  move  with  a  velocity  of  50(1  fi. 
per  sec,  what  is  the  steam  to  bucket  efficiency? 

HY    11.   T.   (  AliLTON. 

From  .Molier  diagram  as  given  in  steam  tables  of  Marks 
ami    Davis. 

Quality   of  steam  ^  78.8   per  cent. 

Total  heat  (180  lb.  and  100  degrees  superheat)  =  1255  H.t.u. 

Total  heat  1.5  lb.  abs.)  .         =   870  H.t.u. 


Heat  drop  =    385  H.t.u. 


385 


-  =  77  B.t.u.  drop  per  stage. 


Entering  velocity  V  =  212.42   V  77  =  1864   sec.   ft 
In   the  following  it  is  assumed   for  simplicity  that   iliere 
is  only  one  rotating  blade  per  stage.     The  steam  to   bucket 
efficiency  of  the  first  stage  is  there  computed  as  follows; 

In  the  figure,  AC  is  laid  off  to  scale  equal  to  500  ft., 
which  is  the  velocity  of  the  rotating  blade.  AB  is  next  laid 
ofi  equal  to  the  velocity  of  the  impinging  steam  from  the 
nozzles,  which  makes  an  angle  of  20  degrees  with  AC  as 
shown.  Completing  the  vector  diagram,  BC  is  found  to  scale 
1400  ft,,  which  is  the  velocity  of  the  steam  along  the  surface 
of  the  rotating  buckets.  This  velocity  gradually  diminishes 
due  to  friction  and  leaves  the  rotating  vane  usually  in  mag- 
nitude equal  to  9/10  of  V  or  in  this  case  1260  ft.  per  sec. 
forming  an  angle  of  30  degrees  as  given  in  the  problem. 
Completing  a  vector  diagram,  we  find  CE  measures  fs>W  ft. 
per  sec,  makin.g  an  angle  of  45  deg.  10  min.  with  AC  The 
entering  steam,  then,  forces  the  wheel  ahead  by  the  com- 
ponent 


Turbino  \*cIocity  Diagram. 

A  D  =  A  B  cos  20" 

And  as  the  steam  leaves  a  backward  reaction  is  felt  in 
amount  of 

C  F  =  C  E  cos  45°  10' 

Each  pound  of  entering  steam  possesses  an  inherent 
energy  of  778  X  32.2  (H,  —  H^)  ft.  lb.  and  this  gives  up  energy 
to  the  rotating  buckets  of  u   (v  cos  „  +  ,„  cos^)  ft.  lb. 

U  (VCOStt  -f  tuCOSjg 

.-.  efficiency  = 

778  X  32.2  (H,  —  H=) 

500  (1864  COS  30°  +  860  cos  45'  lO' 


778  X  32.2  X  77 
500  (1864  X  .940  +  860  X  .706)    1,179,000 


61.1'/^ 


778  X  32.2  X  77  1,929,000 

3.  What  should  gauges  read,  if  inserted  at  each  of  the 
above   stages   of   expansions? 

nv  DAVID  L.  CLEMENT  AND  W.  S.  VAN  WLNKLE. 
In    solving    this    problem    the    Mollier    diagram,    as   given 
in   Steam   Tables  of  Marks  &   Davis,   was   used   to   determine 
the  total  heat  in  the  steam  at  the  initial  and  final  conditions. 

.\t    180    lb.    per   sq.    in.   abs.,    Ht.u.    value  =^  1254.3 
At    0.5   lb.    iier   sq.   in.   abs.,    H.t.u.    value  =    873.0 

Total  heat  drop 381.3  B.t.u. 

.\ssuming  that  the  heat  drop  is  equal  in  each  stage, 
which  is  very  nearly  so,  we  have  a  drop  of  381.3^-5  =  76.26 
H.t.u.  per  stage. 

The  B.t.u.  value  at  the  entrance  to  each  stage  is  now 
determined. 

1st  stage,  1254.3     H.t.u. 

2d    stage,    1254.3    —76.26=1178.04  B.t.u. 

3d    stage,    1178.04  —  76.26  =  1101.78  B.t.u. 

4th  stage,  1101.78  —  76.26  =  1025.52  B.t.u. 

5th  stage,  1025.52  —  76.26=    949.26  B.t.u. 

Reading  on  the  constant  entropy  line  of  the  Mollier  dia- 
gram we  find  the  pressures  corresponding  to  the  B.t.u.  values 
given  above. 

1st  stage,  180     lb.  per  sq.  in. 

2d  stage,     76     lb.  per  sq.  in. 

3d  stage,     27     lb.  per  sq.  in. 

4th  stage,      8.8  lb.  per  sq.  in. 

5th  stage.      2.4  lb.  per  sq.  in. 

Condenser.  0.5  lb.  per  sq.  in. 

In  order  that  gauge  pressure  may  be  properly  indicated, 
11.7  lb.  must  be  subtracted  from  each  of  the  above  readings. 
As  the  last  three  readings  will  then  read  negative  values,  it 
is  customary  to  convert  this  into  inches  of  mercury  vacuum. 
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Present  Supply 
of  Snow  in  the 


The  delightful  rains  of  the  week  liave  added  smiles 
Id  the  face  of  the  farmer  and  tipoii  the  hydroelectric 
power  plant  manager  a  somewhat 
eased  cotintenaiice  is  observed. 
I\\en  without  'tie  recent  rains  and 
bierras  snowfall.  howe\-er,  contrary  to  the 

pessimistic  forecasts  of  many,  the  present  depth  of 
snow  at  Summit  is  greater  than  two  recent  years, 
notably  the  seasons  of  1908  and  1910.  Records  of 
the  depths  of  snow  and  rain  have  been  maintained 
at  the  jMiint  named  since  1870  through  the  co-opera- 
tion of  the  Southern  Pacific  and  the  Weather  Bureau. 
The  .station  is  the  highest  on  the  railroad,  the  cul- 
minating point  in  the  long  stretch  of  snowsheds,  some 
40  miles  in  all,  so  well  known  to  travelers  on  the  over- 
land rf)Ute,  between  Truckec  and  lilue  Canyon.  The 
elevation  of  the  station  is  7,012  ft.  above  sea-level. 

On  another  page  of  this  Journal  will  be  found  the 
seasonal  jjrofile  of  the  depth  of  snow  at  Summit,  as 
traced  thus  far,  compared  with  the  two  "leaji"  years 
above  alluded  to.  In  the  office  of  the  Weather  Bureau 
in  San  I'rancisco  are  to  be  found  similar  profiles  for 
many  years  past.  The  interesting  thing  about  these 
profiles  is  that,  no  matter  how  jagged  and  irregular 
the  falling  of  the  snow  may  have  been,  like  the  change 
of  the  rugged  western  slope  of  the  Sierras  to  the 
sudden  and  precipitous  eastern  drop-oflf  familiar  to  all 
Sierra-loving  mountaineers,  the  final  period  of  melting 
seems  to  follow  an  almost  even  lav/  of  decrease.  So 
marked  has  this  been  found.  Professor  Jos.  Le  Conte 
ot  the  l'ni\ersity  of  California,  in  our  issue  of  March 
2ti,  1911.  deduced  a  law  1)y  which  the  depths  of  snow 
can  be  foretold  weeks  ahead  wi'li  almost  jxisitive 
certainty,  thus  affording  valuable  information  for 
those  ])rcparing  an  outing  in  the  Sierras  ai>d  also  fur- 
nishing the  hydroelectric  fraternitv  with  data  as  to 
shortcomings  in  water  storage  to  be  expected  during 
the  season  ahead. 

By  comparing  the.  present  sea.sonal  chart  with  the 
two  previous  years  mentioned,  it  is  seen  that  this 
season  with  its  packed  snow  supply  now  being  Iield 
back  in  the  high  Sierras  offers  no  hazardous  nor 
alarming  conditions  in  the  way  of  eytreme  scarcity  in 
snow  storage.  TTence  wn'th  this  assurance  from  the 
experiences  of  well  authenticated  jjrevious  years,  if 
there  is  any  hydroelectric  brother  v.ho  has  imagined 
severe  oflF-year  conditions,  he  may  now  say  to  himself, 
like  the  fluttering  school-girl  making  her  first  little 
speech  :     "Sit  still  mv  heart — sit  still.'" 


Much  is  written  nowadays  relative  to  the  con- 
struction of  steel  tower  lines.     Little  is  said  regarding 

the  wooden  tower.  The  fact  still 
The  Wooden  remains,   nevertheless,   that   in   the 

Tower  Line  early  days  of  a  new-  enterprise  the 

eternar  question  of  keeping  down 
first  costs  until  money  begins  to  come  in  from  consum- 
ers is  a  vital  issue  and  often  is  the  determining  factor 
as  to  whether  a  new  enterprise  shall  be  brought  to  life 
or  not. 

On  another  page  of  this  Journal  will  be  found  the 
interesting  account  of  a  no\el  wooden  tower  line  con- 
struction  in   northern   California. 
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The  ri<;idiU'  of  roiistriR-tidii  altaiiuililr  in  the 
wooden  lower  line  as  ojjposed  to  the  wooden  jiole  de- 
sisjn  usually  employed  when  60.000  volt  transmission 
is  undertaken  is  shown  by  the  fact  that  the  sjjans  in 
this  installation  average  over  300  ft.  in  leni^^th  and  in 
one  case  a  gap  of  1400  ft.  has  been  successfully  crossed. 
The  pliability  of  wooden  towers  as  installed  in  the 
Northern  California  ])roject  reaches  its  fullest  exem])li- 
fication  in  rough  unaccessible  country  such  as  is  en- 
countered in   that   portion  of  California. 

The  greatest  defects  met  with  under  the  wooden 
pole  construction  in  former  installations,  like  the  r>a\ 
Counties  line  in  Central  California,  has  l)een  the  pre- 
mature rotting  of  the  pole  bases  or  lack  of  rigidity  at 
cross-arm  supports.  The  cast  iron  anchor  plates  em- 
bedded in  concrete,  together  with  the  channel  iron 
construction  used  in  the  cross-arms,  adds  strength  in 
jjlaces  where  weakness  is  as  a  rule  felt  in  tower  con- 
struction of  this  type. 

The  guy  wires  used  for  each  tower  unciuestionably 
lessens  vibration  and  aids  materially  in  the  taking  care 
of  unbalanced  strains.  The  extra  precautions  obser\ed 
every  fifth  pole  in  securing  additional  stal>ility  by 
heavier  construction  still  further  accounts  for  the  suc- 
cess achieved. 

The  tabulated  cost  of  line  per  mile  shows  that  in 
a  rough  country  the  cost  of  material  used  is  almost 
exactly  equal  to  the  additional  outlay  necessary  for 
the  complete  installation,  after  all  labor  items  and  mis- 
cellaneous accounts  are  taken  into  consideration.  This 
table  of  costs,  indicating  a  total  expenditure  under 
$1800  per  mile  for  a  high  tension  transmission  line  of 
the  jjroportions  described  and  over  the  mountainous 
countr\-  encountered,  gives  a  clear  idea  of  the  economy 
of  reinforced  wooden  construction  as  com])ared  with 
solid  steel  towers  in  the  early  days  of  a  new  hydro- 
electric enterprise. 


The  conditions  today  looking  t<nvard  substantial 
and  rapid  development  in  the  great  western  slojie  of 

.\merica  are  without  a  ])arallel  in 
For  a  Greater  the  history  of  nations.    It  is  indeed 

West  true     that     the    discovery    of    the 

Western  Hemisphere  by  Christo- 
])her  Cohunbus  in  1492  was  an  event  which  still  makes 
the  entire  world  i)ulsate  through  and  through  in  cm- 
templation  of  the  endless  possibilities  opened  to  civd- 
ized  man  in  expanse  of  territory  zvd  acquirement  of 
untold  worldly  riches.  Centuries,  however,  have  been 
required  to  make  the  dreams  of  early  explore^^,  a 
concrete  reality.  Lack  of  rapid  and  etifective  uieans 
of  travel  coupled  with  the  absence  cf  all  the  ad\  ancc 
in  invention  accomplished  in  the  last  few  years,  have 
saved  for  the  present  generation  the  witnessing  of 
the  crowning  of  commercial  supremacy  in  a  section 
of  America  wdiere  fifty  years  ago  only  a  few  ■-, ould 
have  dreamed  of  such  a  world-beating  triumph. 

The  casual  reader  of  the  present  day  periu<licals 
is  overcome  with  the  immense  preponderance  oi  sub- 


ject matter  given  to  topics  concerning  .\laska.  the 
Pacific  Coast,  Western  Canada,  the  island--  of  ihe 
Pacific  or  the  (  )rient. 

History  making  incidents  daily  accelerate  this  dis- 
cussion. The  countless  human  souls  in  China  are  just 
awakening  to  their  latent  possibilities.  The  cities  of 
the  Pacific  Coast — Los  Angeles,  San  Francisco,  Port- 
land, .Seattle,  \'ancouver  and  \'ictoria — occupy  a  po- 
sition almost  on  a  perfect  meridianal  line  of  commer- 
cial lialance  or  center  of  gravity  between  the  Orient 
and  the  present  financial  centers  ol  the  world.  It 
requires  little  stretch  of  imagination  to  picture  in  the 
fierce  commercial  struggle  ahead,  the  transferring  or 
readjusting  of  old  centers  to  meet  new  conditions  in 
world  progress. 

The  cities  of  the  West  have  built  rapidly  and  built 
well.  Vet  it  behooves  all  sections  of  the  West  to  still 
further  awaken  to  the  gigantic  responsibilities  imme- 
diately before  them.  Centralization  of  common  in- 
terests is  needed,  while  on  the  other  hand  decentraliza- 
tion of  interests  which  are  purely  local  should  be  en- 
couraged in  every  section.  The  splendid  work  now  be- 
ing done  in  every  district  of  the  West  to  prepare  good 
roads  for  \915  is  undoubtedly  doing  more  toward  cen- 
tralizing boosting  effort  than  any  other  one  thing. 

The  petty  squabbles  or  jealousies,  which  occa- 
sionally crop  out  in  various  quarters  may  for  the 
common  good  be  done  away  with.  How  foolish  does 
the  continual  and  everlasting  "pitty-patter"  in  the 
contention  of  the  name  for  j\ft.  Rainier  or  Mt.  Tacoma 
by  citizens  of  Seattle  and  Tact)nia  aj-pear  to  residents 
of  California.  Likewise  the  continual  "dribble"  of 
weather  sharks  and  local  enthusiasts  as  to  whether 
Los  .Angeles  has  a  lietter  climate  and  more  wholesome 
business  prospects  than  San  I'Vancisco,  must  give 
many  occasions  for  inward  chuckling  io  the  cities 
of  the  Northwest.  .As  to  whether  Portlaiul  has  the 
vessel  of  biggest  tonnage  putting  out  of  any  western 
port  may  temporarily  bring  chagrin  to  Seattle  but  it 
makes  little  for  the  upbuilding  of  a  Western  Em- 
pire. The  West  is  big  enough  and  resourceful 
enough  for  all.  It  behooves  all  to  put  away  swaddling 
clothes  and  present  a  united  from  to  the  world,  for 
the  world  is  big  enough  and  varied  enough  to  want 
every  nicli  and  corner  with  all  the  diversifications  rej)- 
resented  in  our  Western  Empire. 

Not  the  least  among  the  things  to  he  brought 
about  l)y  1915  is  the  still  further  getting  ttjgether  of 
the  great  commercial  and  populous  centers  now  already 
existing  on  the  Coast.  The  cities  .'iround  .^an  I'rancisco 
Bay  may  well  consider  the  world  ]:ower  they  would  pre- 
sent by  uniting  into  a  greater  San  I'rancisco.  A  city  of  a 
n.illion  people,  centralized  in  interests  for  all  those 
things  which  result  in, good  from  centralization  such 
as  financial  and  engineering  undertakings,  decentral- 
ized into  l)urroughs  for  interests  of  jnu"ely  a  neighbor- 
hood nature  such  as  educational  work,  would  present 
to  the  world  a  western  power  and  glory  never  dreamed 
of  by  the  visiting  "wise  men  from  the  East"  in  1915. 
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PERSONALS. 
Baker,   who  has   light  and   power 


iiilerests   at    lied 


E.  L. 
Bluff,  is  a  recent  San  Francisco  visitor. 

Bertram  Smith,  representing  the  U.  S.  I.ighl  &  Heating 
Conipan.v  of  Huftalo,  X.  Y.,  is  at  San  Francisco. 

S.  G.  McMeen  has  accepted  the  management  of  the  Colum- 
bus Kailwa.v  &   Light  Company  at  Columhus,  Ohio. 

A.  E.  Chandler,  secretary  of  the  American  Engineering 
Corporation  of  San  Francisco,  is  in  Phoenix,  Arizona. 

F.  G.  Baum,  of  F.  G.  Baum  &  Co.,  has  returned  to  San 
Francisco  after  an  interior  trip  on  electrical  engineering  busi- 
ness. 

F.  M.  Ray  lias  been  chosen  by  the  city  coimcil  of  Oak- 
land, Cal.,  as  e.xpert  adviser  in  fixing  g.is  and  electric  light 
rates. 

Rudolph  W.  Van  Norden,  consulting  engineer,  has  re- 
turned to  San  Francisco  from  an  extensive  trip  through  the 
Northwest. 

S.  G.  Russell  of  the  Northern  Electric  Raihvaj  Company, 
with  headquarters  at  Sacramento,  was  at  San  Francisco  dur- 
ing the  i)ast  week. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  made  an  inspection  trip  covering  a  part  of  the  sys- 
tem during  the   past   week. 

F.  D.  Fagan,  sales  engineer  with  tl.e  General  Electric 
Company,  recently  gave  an  illustrated  address  on  methods  of 
illumination  at  Nevada  City,  Cal. 

F.  O.  Sievers  i:f  the  Pacific  Coast  sales  department  of  the 
Fori  Wayne  Electric  Works,  has  returned  to  San  Francisco 
from   a   Southern   California   trip. 

H.  G.  McMillan  has  joined  the  sales  corps  of  the  Fort 
Wayne  Electric  Works,  being  attached  to  the  mining  depart 
ment,  with  headquarters  at  the  San  Francisco  office. 

P.  M.  Downing,  engineer  of  operation  and  maintenance 
of  the  hydraulic  section  of  the  Pacific  Gas  and  Electric 
Company,  visited  the  De  Sabla  power  station  during  the  past 
week  on  an  inspection  tour. 

H.  R.  Noack.  president  of  Pierson,  Roeding  &  Co.,  has 
returned  to  San  Francisco  from  Los  Angeles  in  his  automobile 
after  spending  several  days  in  the  south  in  connection  with 
some  large  deals  for  Lis  companies. 

R.  B.  Elder,  district  agent  for  the  Ideal  Electric  .Manu- 
facturing Company  and  Pacific  Coast  representative  of  the 
Moloney  Electric  Company  of  St.  Louis,  has  returned  to  the 
Coast  after  an  extensive  tour  of  the  factories  and  is  now  at 
Los  Angeles. 

R.  M.  Searles,  vice-president  of  the  Rochester  Light  and 
Power  Company,  is  making  an  automobile  tour  from  San  Fran- 
cisco to  San  Diego,  visiting  a  number  of  electric  power  sta- 
tions en  route.  He  will  return  to  San  Francisco  within  the 
next   week  or   two 

H.  T.  Edgar,  manager  of  the  Seattle  division  of  the 
Puget  Sound  Traction,  Light  &  Power  Company,  has  an- 
nounced the  following  appointments:  G.  B.  Harrington, 
assistant  to  the  manager;  Morton  Ramsdell,  sales  manager; 
W.  J.  Grambs.  .superintendent  of  light  and  ])Ower;  A.  L.  Kemp- 
ster.  superintendent  of  railway;  G.  P.  Jar>~es,  chief  engineer; 
E.  C.  Gaumnitz,  jmrchasing  agent;  George  Carson,  claim  agent. 

Cecil  P.  Poole,  who  has  been  the  junior  editor-in-chief  of 
Power  for  the  past  seven  years,  has  severed  his  connection 
with  that  paper  and  will  on  May  1  engage  in  consulting  engi- 
neering in  Atlanta,  Ga.,  in  partnership  with  Lamar  Lyndon. 
of  60  Broadway,  New  York.  The  firm  will  operate  as  the 
southern  branch  of  Mr.  Lyndon's  New  York  office,  which 
will  continue  as  heretofore.  The  Atlanta  office  will  be  con- 
ducted by  Mr.  Poole. 


TRADE    NOTES. 

The  General  Electric  Company  has  secured  two  orders  for 

transformers  for  the  Great  Western  Power  Company  for  use 

on  the  Valley  lines.     Each  contract  calls  for  three  W.  C.  60, 

7.50  k.v.a.,  22,000  v.  primary,  2400  v.  secondary,  transformers. 

The  California  Electric  Supply  Company,  643  Mission 
street,  has  added  to  its  stock  a  complete  line  of  insulating 
materials  and  specialties.  Everything  needed  in  electric  rail- 
way repair  work  is  included,  .loseph  G.  I^azarus,  the  sales 
manager,  is  calling  on  the  city  trade  with  the  new  line. 

The  General  Klectric  Company  has  secured  a  contract  for 
the  construction  of  two  10,000-kw..  water-wheel  type,  three- 
phase  generators  for  the  California-Oregon  Light  &  Power 
Company.  These  will  be  direct  connected  to  two  18,000-h.p. 
turbine  water  wheels  which  are  to  be  constructed  in  the  San 
Francisco  works  of  the  Pelton  Water  Wheel  Company. 

David  Dow  &  Son,  of  Seattle,  Wash.,  have  purchased  the 
motors  the  Seattle  Electric  Company  kepi  on  hand  for  rental 
purposes.  The  taking  over  by  the  Puget  Sound  Traction  Com- 
pany of  the  Seattle  Electric  Company  has  caused  the  latter 
concern  to  dispose  of  all  their  rental  stcck  and  Dow  &  Son 
Willi!  pursue  the  same  jilan  of  renting  motors  that  the  Seattle 
Electric  Company  has  followed. 

C.  F.  Braun  &  Co..  mechanical  engineers  and  contractors, 
San  Francisco,  announce  the  addition  to  their  business  of  a 
complete  deiiartment  for  the  treatment  of  water,  including 
softening,  filtering,  sterilizing,  and  distMling,  for  domestic, 
municipal,  manufacturing,  railroad,  hospital,  boiler  feed,  and 
other  services,  including  equipment  from  the  American  Water 
Softener  Company,  Forbes  Company,  and  .James  Beggs  Com- 
pany. 

The  Allis-Chalmers  Company  has  secured  a  contract  for 
the  complete  power  equipment  for  the  Hammond  Lumber 
Company's  new  sash  and  door  plant  at  Los  Angeles,  which 
is  to  be  erected  at  a  cost  of  about  $250,000.  A  new  style  Allis- 
Chalmers  Corliss  engine,  24x42,  will  be  direct  connected  to  a 
575-kw.,  480-volt  a.c.  generator,  which  will  furnislx-current  for 
a  number  of  electric  motors  to  be  installed  throughout  the 
factory  buildings. 


ELECTRICAL   CONTRACTORS'   NOTES. 
Paul  Butte  of  the  Butte  Klectric  ct  Engineering  Company 
is  in  Portland  on  business. 

Harry  Tittle,  manager  lor  the  John  G.  Sutton  Company's 
electrical  department,  has  been  laid  up  with  tonsilitis. 

The  Sierra  Investment  Company  is  taking  figures  on  a 
fifteen-story  building  on  Stockton  street  between  Sutter  and 
Bush. 

District  Local  No.  1,  California  State  Association  of  Elec- 
trical Contractors,  started  a  general  advertising  campaign  at 
its  meeting,  Friday,  April  26th. 

H.  Reid,  manager  of  the  electrical  department  of  the  Pa- 
cific Fire  Distinguisher  Company,  is  making  a  trip  to  Portland 
and  Seattle  in  the  interests  of  his  firm. 

The  secretary  of  the  Electrical  Contractors'  Association 
will  pay  ten  dollars  to  the  party  sending  him  by  .June  1,  1912, 
the  best  "schedule  of  a  course  of  education  "  from  which  a 
series  of  papers  can  be  selected  that  will  benefit  the  electrical 
contracting,  jobbing  and  retail  supply  business. 

The  contractors  and  dealers'  convention  was  started  at 
the  Builders'  Exchange  Monday,  April  29th.  The  following 
officers  were  elected:  Jesse  Steer,  president;  W.  S.  Han- 
bridge,  vice-president;  W.  S.  Scott,  secretary;  W.  E.  Burnham. 
treasurer.  By-laws  committee  was  appointed  and  everybody 
satisfied  that  at  last  the  specialty  contractors  were  under  way 
for  proper  organization. 
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THE  LARGEST  STORAGE  BATTERY  INSTALLATION. 
Electric  light  and  ijov.er  companies  fully  appreciate  the 
value  of  having  a  reserve  supply  of  eleHricity  so  that  their 
customers  can  always  be  assured  of  uninterrupted  sprvico. 
They  realize  that  to  operate  their  plants  without  a  reserve 
is  to  incur  the  risk  of  interruptions  with  constant  troulie 
to  their  customers;  while  on  the  other  hand,  a  proper  reserve 
of  current  forms  a  highly  valuable  insurance  which  is  a  guar- 
antee to  customers  of  continuous  service. 


rent  on  the  New  York  Edison  Company's  systems  from  100,- 
000  h.p.  to  166,000  h.p.  In  this  case  the  rate  of  increase  of 
current  was  so  rapid  that  it  was  impossible  to  connect  addi- 
tional engines  with  sufficient  rapidity  to  take  care  of  the  load 
and  the  storage  batteries  were  called  upon  to  meet  the  emer- 
gency, and  thus  save  New  York  City  from  darkness. 

The  largest  single  storage  battery  ever  installed  has 
been  placed  in  service  in  Baltimore  by  the  Consolidated  Gas, 
Electric  Light  &   Power  Company.     Tl.is  b,iMory  is  to  supply 


\  l«-w    ui    Halterv 
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For  this  reason  many  of  the  large  electric  lighting  and 
power  companies  are  installing  enormous  storage  batlcries 
capable  of  furnishing  a  large  portion,  if  not,  the  entire  aujounl 
of  current  necessary,  for  short  periods  of  time. 


High    Speed    M'ltor    Di  h'.-n    Kinl    Cel!    Sv.iti  i 

\Tnusual  demands  for  current  are  caused  sometimts  by 
temporary  accident  to  electric  .generating  machinery,  or  by 
tL.e  sudden  darkness  preceding  a  heavy  thunder  storm,  or, 
as  happened  last  winter  in  New  York  City,  by  a  heavy  snow 
fall,  which  within  ten  minutes  increased  the  demand  t  n'  cur- 


current  in  the  possible  event  of  lailure  of  supply  from  the 
Westport  power  station  and  the  McFall's  Ferry  hydroelectric 
plant.  The  cost  of  the  building,  grounds  and  storage  liattery 
amounts  to  about  $400,000. 

This  battery  was  manufactured  by  The  Electric  Storage 
Battery  Company  of  Philadelphia  and  consists  of  152  cells 
of  type  H  "Exide,"  each  cell  containirg  133  plates,  making 
a  total  of  20,216  plates.  Each  of  the  l.')2  lead  lined  wood  tanks 
n.easures  4  ft.  2  in.  in  height,  21%  in.  in  width  and  6  ft.  6"^  in. 
long.  The  total  weight  of  the  entire  battery  equipped  with 
plates  and  electrolyte  is  approximately  1,079,200  lb.  Fifty- 
two  cars  were  required  in  transporting  the  battery  and  its 
constituent  i)arts  from  Philadelphia  to  Baltimore.  The  top 
of  the  cells  are  fitted  with  heavy  glass  plates  to  prevent  the 
electrolyte  from  splashing  over  while  the  battery  is  being 
charged  and  to  reduce  the  evaporation  of  the  electrolyte.  The 
cells  are  arranged  in  four  rows  of  38  each  and  are  connected 
with  copper  busbars.  The  floor  space  covered  by  this  battery 
is  4.^  ft.  by  116  ft. 

This  "Exide"  battery  will  deliver  44,000  amperes  at  250 
volts  for  six  minutes  or  11,000  amperes  for  one  hour.  The 
capacity  at  the  six-minute  rate  is  approximately  9000  kw.  The 
battery  will  be  able  to  carry  the  entire  direct  current  load  to 
sui)ply  the  power  and  lights  supplied  by  the  present  power 
plant  for  a  period  of  one-half  hour  for  ordinary  demands. 
During  the  day  time  when  few  lights  are  in  >ise  or  in  the  early 
morning  hours  when  both  power  and  light  demands  are  re- 
duced, it  will  carry  the  load  for  several  hours,  of  course  de- 
pending upon  the  magnitude  of  the  load  at  the  time  of  the 
discharge.  It  is  kept  constantly  connected  to  the  busbars 
supplying  the  direct  current  service,  and  in  the  event  of  any 
interruption  to  the  power  supply,  the  battery  will  automatically 
assume  the  load  without  any  interruption. 
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NEWS  NOTEvS 


INCORPORATIONS. 
TACOMA,  WASH.— Rainy  Valley  Electric  Company,  $2").- 
000,  by  M.  T.  Slade,  T.  F.  Palms,  et  al. 

SYNAREP,  WASH.— The  Synarep  Telephone  Company, 
which  is  to  build  a  telephone  line  connecting  this  place  with 
Itiverside,  has  been  organized. 

STOCKTON,  CAL.— The  Electrical  Fpgineering  and  Sup- 
ply Company,  $25,000,  subscribed  $7500,  by  A.  F.  Flanagan, 
H.  F.  Wellington  and  Henry  Adams. 

SAN  FRANCISCO,  CAL. — The  California  Gas  Securities 
Company,  $100,000,  shares  $100  each,  subscribed  $500,  by  W.  G. 
Loomis,  W.  H.  Cunningham.  W.  R.  Bacon,  N.  F.  Wilson,  O. 
Petrotf. 

LOS  ANGELES,  CAL.— American  Power  Company  of 
California,  $2,000,000,  subscribed  $7,  by  N.  O.  Harmon,  C.  M. 
Forre,  R.  M.  Blodget,  H.  Waterman,  S.  .1.  Powell,  G.  E.  Har- 
l)ham  and  W.  A.  Harmon. 

PASADENA,  CAL. — Articles  of  incorporation  have  been 
filed  for  the  Jepson-Salisbury  Company.  The  directors  are 
Faye  L.  Hepson  and  l^wis  Salisbury.  They  have  taken 
over  the  electrical  contract  business  formerly  managed  by 
Frank  C.  Sweetzer  at  43  E.  Union  street. 

SALEM,  ORE. — To  create  water  ..nd  electrical  power 
and  to  promote  irrigation  projects  is  the  purpose  of  the 
Mount  Jefferson  Power  Company,  which  has  filed  articles 
ot  incorporation.  The  chief  place  of  business  and  headquar- 
ters of  the  company  are  to  be  in  Salem.  The  stockholders 
are:  R.  H.  Rutherford,  H.  .J.  Lanway  and  Homer  Rutherfcrd. 
Capitalized  at  $5000. 

SEATTLE,  WASH. — Articles  of  jncojporation  of  the  Seat- 
tle, Kenwood  &  Lake  Forest  Railway  Company  have  been 
filed  with  capital  stock  of  $400,000.  They  propose  to  construct 
an  interurban  line,  leaving  Seattle  at  some  point  north  of 
Ravenna  Park,  running  in  a  northerly  and  northeasterly  direc- 
tion, passing  through  Kenwood,  a  new  town  located  about 
two  miles  north  of  Seattle  where  the  company  proposes  to 
establish  its  base  of  operations  and  build  repair  shops,  car 
shops  and  barns,  etc. 

SACRAMENTO,  CAL. — Articles  of  incorporation  of  the 
SPcramento  Valley  Electric  Railroad  have  been  tiled.  The 
line's  estimated  total  length  is  given  as  '60  miles.  The  direc- 
tors are  Charles  L.  Donohoe  of  Willows,  H.  W.  Manor  of 
Willows,  E.  L.  Sisson  of  Red  Bluff,  L.  P.  Klemmer  of  Willows 
and  J.  Keith  Jr.  of  Willows.  According  to  the  rout  of  the 
line,  as  given  in  the  incorporation  articles,  it  will  run  from 
Red  Bluff  southerly  through  Tehama,  Glenn,  Colusa  and  Yolo 
counties  to  Woodland,  and  then  southeasterly  through  Davis 
and  Dixon  to  connect  with  the  Oakland,  .-^-.ntioch  and  Eastern. 
The  branch  line  of  the  Sacramento  Vallf^v  Electric  will  run 
from  the  main  line  through  Williams  to  Colusa,  on  the  Sacra- 
mento River,  following  the  precedent  of  the  Soutiern  Pacific, 
which  recently  began  work,  on  a  brancJi  to  the  same  town. 
The  capital  stock  of  the  new  company  is  given  at  $5,000,000. 


ILLUMINATION. 
SOUTH  BEND,  WASH.— The  City  Ci  uncil  is  considering 
a   proposal    to   place   cluster   lights   aloi's   the    main   business 
street. 

DUNCAN,  B.  C— The  City  Council  has  resolved  that  an 
engineer  be  secured  for  the  purpose  ot  investigating  the 
best  means  of  installing  a  city  light  and  power  plant. 


ELGIN,  ORE.-  A  franchise  has  been  granted  to  the  East- 
ern Oregon  Light  &  Power  Company  of  Baker  City,  giving  it 
authority  to  install  a  light  and  power  system  in  this  city. 

PORTERVILLE,  CAL. — An  application  has  been  nuido  to 
the  Supervisors  for  a  franchise  for  a  period  of  50  years,  to 
construct  a  system  of  gas  pipes  aloii;;  certain  highways 
and  roads  in  the  county  of  Tulare.  Sealed  bids  will  be  re- 
ceived by  the  board  up  to  May  13,  for  (he  sale  of  said  fran- 
chise. 

WALLA  WALLA,  WASH.— Bids  for  material  for  a  new 
$30,000  gas  plant  in  this  city,  to  be  erected  by  the  Pacific 
Power  &  Light  Company,  have  been  called  for  by  Chief  Engi- 
neer McGee,  with  headquarters  in  Portland,  and  as  soon  as 
the  various  bids  are  submitted  and  passed  upon  actual  work 
will  be  started.  It  will  be  a  two-story  bilck  building  located 
at  Sixth  and  Rose  streets. 

SUISUN,  CAL. — Several  thousand  dollars'  worth  of  ma- 
terial for  the  entire  rebuilding  of  the  Pacific  Gas  &  Electric 
light  and  power  system  in  this  city  is  here  on  the  ground. 
ready  for  use.  A  considerable  force  of  uen  will  soon  be  put 
at  work  replacing  old  material  with  uew,  and  materially 
increasing  the  efficiency  of  the  present  service.  The  city 
will  be  divided  into  districts  to  better  facilitate  service. 

SUISUN,  CAL. — Work  on  the  Great  Western  line,  which 
was  suspended  for  several  days,  is  once  more  in  full  opera- 
tion. The  Board  of  Supervisors  granted  a  franchise  last  week 
and  an  additional  force  of  men  has  been  put  at  work.  The 
franchise  requires  wires  30  feet  above  the  ground  and  poles 
placed  three  feet  from  fences.  The  county  reserves  the  right 
to  remove  poles  when  it  sees  fit.  Thi>  line  will  be  rushed 
to   completion. 

OLYMPIA,  WASH. — With  the  consent  of  the  -jHiblic  serv- 
ice commission  the  Puget  Sound  Traction,  Light  &  Power 
Company  has  put  on  file  new  tariff  schedules  affecting  rates 
for  electric  light  and  power  in  Seattle,  Everett.  Auburn,  Issa- 
quah.  North  Bend,  Puyallup,  Snoqualmie,  Sumner  and  Rustoii 
and  power  rates  to  Tacoma.  The  new  tariffs  take  effect  April 
25  and  al)olish  the  old  flat  rales  for  all  users  as  soon  as  the 
old  contracts  e.xpire.  This  is  done  as  the  result  of  the  adding 
of  such  things  as  heaters,  irons,  toasters,  coffee  percolators 
and  the  like  to  household  equipment.  Formerly  the  company 
put  in  a  fiat  rate  to  save  the  cost  of  installing  a  meter, 
but  now  it  is  found  that  meters  must  be  put  in  at  every  home 
to  avoid  virtual  discrimination  against  the  man  who  has  a 
meter. 

OAKLAND,  CAL. — T.  C.  Gillespie,  appraisal  engineer 
for  J.  G.  White  &  Company  of  New  York,  has  filed  with  the 
City  Council  a  report  on  the  holdings  of  the  Pacific  Gas  & 
Electric  Company  in  accordance  with  a  request  made  by  the 
Council  sitting  as  a  rate-fixing  committee.  The  figures  sub- 
mitted will  be  considered  at  a  conference  between  the  Council 
and  the  company  officials.  According  to  the  report  filed 
the  valuation  of  the  plant  is  $7,195,434.  The  total  value  of 
real  estate  is  $1,133,730,  of  which  $395,282  is  charged  to  the 
electrical  department  and  $636,480  to  the  gas  department.  The 
generating  capital  for  the  Oakland  plant  is  placed  at  $1,029,- 
488  and  the  transmission  capital  at  $78,l'rf4,  a  total  of  $1,107,- 
682.  The  total  distribution  capital  is  :$2.147,109.  The  value 
of  the  electric  substations  is  given  as  $885,600.  The  over- 
head system  for  electrical  distribution  is  valued  at  $993,- 
007,  and  the  underground  system  at  $545,706.  The  segrega- 
tion of  properties  between  gas  and  electric  is  based  on  the 
gross  revenue  for  1911  for  Oakland,  55  per  cent  of  the  total 
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from  the  gas  revenue  and  45  per  cent  from  the  electric  rev- 
enue. 


TRANSMISSION. 
SALEM,    ORE.— D.    P.    Donovan,    oi    Payette,    Idaho,    has 
filed  on  the  Clackamas  River  near  Oregon  City,  for  the  pur- 
I'ose  of  developing  light  and  power. 

QUINCY,  CAL.— O.  C.  Pratt,  president  of  the  Indian  Val- 
ley Light  &  Power  Company,  is  arranged  to  extend  the  trans- 
mission lines  from  Greenville  to  Crescent  Mills,  Taylorsville 
and  Indian   Falls,  early   in   the   season. 

NORTH  YAKIMA,  WASH.— The  Pacific  Power  &  Light 
Company  is  applying  for  a  county  franchise  over  several  of 
the  roads  in  the  county,  with  the  intention  of  making  exten- 
sions of  its   transmission   lines. 

REPUBLIC,  WASH.— The  County  C(  mmissioners  have 
granted  a  franchise  to  the  North  Washington  Power  &  Re- 
duction Company  to  use  the  county  roadt,  for  the  construc- 
tion and  maintenance  of  electric   light   and   power  lines. 

CENTRALIA,  WASH.— The  Lewis  County  Commissioners 
have  granted  a  franchise  to  the  Washington-Oregon  corpora- 
tion for  a  power  line  from  Chehalis  to  the  south  limits  of 
the  county.  This  is  the  last  link  in  thr-  line  from  Tonino 
to  Kalama. 

GREAT  FALLS,  MONT. — It  has  been  announced  by  F. 
M.  Kerr,  general  superintendent  at  Lewistown.  that  work 
on  the  power  line  between  here  and  Lewistown  for  the  Lewis- 
town  Electric  &  Power  Company  will  begin  at  once.  The  dis- 
tance is  about  1 20  miles  and  the  cost  will  be  about  $2000  per 
mile. 

RED  BLUFF,  CAL.-  The  Victor  Power  Company  ha^i  filed 
notice  of  an  increase  of  its  capital  stock  from  $250,000  to 
$500,000.  The  subscribed  stock  of  the  company  amounts  to 
230,918  shares  at  a  par  value  of  $1  per  .share.  The  directors 
of  the  company  are  .Tames  H.  Sharpe.  P.  H.  Coftman,  George 
C.  Garrett,  A.  F.  Fletcher  and  Alex  Buick. 

PORTLAND,  ORE. — Plans  involving  the  expenditure  of 
at  least  $10,000,000  in  the  development  and  distribution  oi 
electrical  energy  have  just  been  completed  by  the  engim-ors 
of  the  Northwestern  Electric  Company.  The  plans  will  be 
carried  out  regardless  of  whether  or  not  the  Portland  rr;in 
chise  is  obtained.  The  Puget  Sound  cities  offer  the  field  for 
the  intended  operations  of  the  company.  These  and  all  the 
cities  of  Western  Washington  will  be  invaded,  according  to  an 
announcement  made.  The  power  is  to  be  generated  on 
Lewis,  Klickitat  and  White  Salmon  river?  and  all  arrange- 
ments  have  been  made  for  the  extension  of  existing  devel- 
opment plants  on  these  streams  and  the  c(  nstruction  of  aiiili- 
tional   ones. 

FAIRBANKS,  ALASKA.— .Judge  Ovefield  has  granted  tli.' 
application  of  Receiver  Charles  Joynt.  of  the  Tehama  Electric 
Company  for  permission  to  sell  the  property,  and  August 
1  was  fixed  as  the  date  of  the  sale.  The  liabilities  are  ninre 
than  $100,000.  The  Tanana  Electric  Company  was  e.'^iah- 
lished  in  the  early  days  of  the  camp  to  furnish  electricity 
for  light  and  power  in  the  mines  on  Cleary,  Dome  and  A'lmlt 
creeks.  In  early  days  the  plant  was  situated  below  the  mmitli 
of  Cleary  and  wood  was  used  to  furnish  power.  This  was 
expensive,  while  the  plant  was  inadequate  to  meet  the  de- 
mands. The  Scandinavian  American  bank  of  Seattle  and 
various  local  men  financed  a  plan  for  the  purchasing  of  larger 
machinery  and  the  installation  of  a  water  power  plant  in  1907 
on  Poker  creek,  which  enters  the  Chatanika  River  above  the 
mouth  of  Cleary.  This  move  was  not  successful,  due  I"  in- 
sufficient water  in  summer. 

LOS  ANGELES.  CAL.— Public  utility  companies  will  be 
ordered  to  obtain  franchises  to  place  poles  and  wires  in  the 


streets  of  Los  Angeles  and  will  be  subjected  to  many  other 
regulations  which  will  tend  to  have  a  deterring  effect  upon 
indiscriminate  use  of  the  streets  for  this  purpose  if  the  City 
Council  adopts  the  report  of  the  Board  of  Public  Works,  in- 
closing suggestions  from  the  Board  of  Public  Utilities.  Fol- 
lowing are  the  principal  suggestions  for  the  proposed  ordi- 
nance: "That  it  shall  he  unlawful  to  maintain  poles  or  wires 
in  any  public  place  without  a  franchise;  before  placing  or 
removing  a  pole  written  application  so  to  do  must  be  filed 
with  the  Board  of  Public  Works;  deposits  to  be  made  and  in- 
spection fees  charged  as  provided  in  ordinance  governing  ex- 
cavations; poles  to  be  placed  on  the  inner  edge  of  the  curb, 
not  closer  than  100  feet  apart,  etc.,  as  provided  in  ordi- 
nances Nos.  1086,  L.  A.  G.  &  E.  Corp.,  1087  L.  A.  Ry.,  2921 
Edison  Elec.  Co.  4242  Pac.  L.  &  P.  Co.,  these  ordinances  also 
specifying  the  distances  wires  shall  be  placed  from  the  ground, 
etc.;  the  Board  of  Public  Works  to  hav?  the  right  to  desig- 
nate the  location  of  any  pole  or  to  order  same  removed;  the 
poles  to  be  thoroughly  tamped  in  their  settings  In  a  work- 
nianlike  manner  and  where  the  surface  is  concreted  this 
material  shall  be  replacd  in  full  squares,  this  to  avoid 
patched  sections;  when  removing  poles  the  hole  to  be  prop- 
erly back-filled,  settled  with  water,  and  where  the  surface 
has  been  paved,  the  surface  is  to  he  replaced  in  full  squares; 
where  guying  of  poles  is  necessary,  it  must  be  done  in  a  man- 
ner satisfactory  to  the  Board  of  Public  Works;  to  include 
all  poles,  railway  signal  stands,  utility  companies,  etc." 


TRANSPORTATION. 
OAKLAND,  CAL.— The  San  Francisco-Oakland  Terminal 
Railways  Company  announces  an  extension  of  the  Key  Route 
service  on  E  14th  street  to  4 1st  avenue,  beginning  April  25. 

SANTA  BARBARA,  CAL.— The  local  street  railway  system 
will  be  constructed  with  a  loan  of  $5,000,000  from  the  I^os 
/Vi'geles  Trust  and  Savings  Bank.  The  Santa  Barbara  and  Su- 
burban Railroad  Company,  whicli  will  build  the  line,  is  now 
seeking  a  45  year  franchise,  and  the  loan  is  not  made  unless 
this  is  granted. 

PORTL.\XD,  ORE. — Immediate  constriction  and  improve- 
ments announced  by  the  Southern  Pacific  are  as  follows; 
Electrification  of  .lefforscn  street  line  from  the  city  limits 
to  Oswego,  Newberg  and  McMinnville;  electrification  of  West 
Side  line  to  McMinnville,  total  distance  100  miles;  building  of 
large  car  shops  at  Oswego;  building  of  new  passenger  depots 
at  Forest  Grove  and  McMinnville:  construction  of  cut-off 
from  main  line  at  Salem  to  Fir  on  Woodburn-Springfield  line: 
building  of  electrical  transmission  stations  at  Hillsboro.  Mc- 
.Minnville  and  Newberg:  building  of  $100,000  freight  house  on 
the  East  Side. 

TULARE,  CAL.— At  a  meeting  of  the  Board  of  Trade  the 
Four  Electric  Railway  project  was  endorsed  and  the  support 
of  many  of  the  members  of  the  Board  of  Trade  individually 
was  pledged  to  the  project.  It  was  announced  by  David  Oli- 
ver, one  of  the  promoters  of  the  road,  that  approximately  $20,- 
000  had  been  pledged  in  subscriptions  in  this  immediate  vicin- 
ity already.  The  engineers  and  surveyors  expect  to  complete 
the  survey  to  Visalia  today.  Sixty  pound  rails  are  to  be  used 
on  the  roadbed.  The  entire  cost  of  the  road  to  take  in  the 
four  cities  will  be  about  $800,000.  A  small  bond  issue  is 
contemplated  and  about  half  a  million  is  to  be  raised  in  sub- 
scriptions. 

WANTFH  Competent,  reliable,  outside 
WMIl  I  LI/  salesman  of  experience  in  elec- 
trical light  and  power  goods.  High  grade 
opening  for  the  right  party.  Address,  giving 
details  and  references.  Box  82  care  "Journal 
of  Electricity,  Power  &  Gas." 
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Allis-Chalmers  Co 

Aluminum   Company  of  America 

American   Bridge   Company 

Benjamin    Electric    Manufacturing    Company I 

Blake  Signal  &  Manufacturing  Company 

Bonestell   &   Company 12 

Bridgeport   Brass   Company 4 

Brill  Company,  The  J.  G 

Brilliant    Electric    Company 

Brooks-Follis  Electric  Corporation 

Buckeye  Electric  Company,  The 

Century  Electric  Company 8 

Colonial  Electric  Company 

Colonial  Electrical  Agency  Company 

Crocker-Wheeler  Company   13 

Cutler-Hammer   Mfg.   Co 

D.  &  W.  Fuse  Company 13 

Dearborn   Drug   &   Chemical   Works 12 

Duncan   Electric   Manufacturing  Company    

Economy    Electric    Company 

Electric  Storage  Battery  Company 5 

Electrical  Engineers'  Eq\iipment  Company 

Farnsworth  Electrical  Works   

Farrar  &  Company,  J.  C 

Fibre  Conduit  Co.,  The 

Fort   Wayne   Electric   Works 

FoBtoria  Incandescent  Lamp  Co 

General  Electric  Company 14 

Gould  Storage  Battery  Company 

Habirshaw    Wire    Company 

Hanirael    Oil   Burner   Company 

Hemingray   Glass   Company 16 

Holophano  Company   

Hughes  &  Company.  E.  C 12 


STIMULATES  — 
INVIGORATES  — 

-Makes  your  summer  trip  East  a  distinct- 
ive American  Tour  —  the 

NEW  ORLEANS— NEW  YORK 
STEAMSHIP  LINE 

between  New  Orleans  and   New  York. 

Costs  no  more  to  include  than  all  railway 
and  you  will  enjoy  the  soothing  restful- 
ness  of  the  trip. 

ATTENDANTS  WNO  CAN'T  DO  ENOUGH  EOR  YOU 

EXCELLENT    CUISINE 

Rates  include  meals  and   berth. 

First  class  rail  to  New  Orleans  and 

first  cabin   steamer  to  New  York  $77.75 

First  class  round  trip  to  New  York  145.50 

Second     class    rail     and    second 
cabin,  New  Orleans  to  New  York    65.75 


WRITE  ANY  AGENT 


SOUTHERN  PACinC 

flood  Building  -  Palace  Hotel   -  Market  St.  ferry  Station 


Hunt,  Mirk   &   Company 

Indiana  Rubber  &  Insulated  Wire  Co 

Johns-Manville   Co.,   H.    W 

Kellogg  Switchboard  &  Supply  Co 

Kelman   Electric    &    Manufacturing   Co 

Klein   &   Sons,   Mathias ) ,? 

Leahy  Manufacturing  Co 

Locke  Insulator  Manufacturing  Co 4 

Lombard   Governor   Co 

McGlauflin   Manufacturing  Co 

Moore  &  Co.,  Engineers,  Chas.  C 

Multiple  Arch  Hydraulic  Construction  Company,  Ltd 

National    Metal    Molding   Company 16 

New   York   Insulated   Wire  Company s 

Nuttall  Company,  R.  D 4 

Ohio   Brass  Company. 2 

Okonite  Company  ir, 

Pacific  States  Electric  Co \(, 

Pelton  Water  Wheel  Company 1,S 

Pierson,  Roeding  &  Company 4 

Pittsburg  Piping  &  Equipment  Company ir, 

Safety  Insulated  Wire  and  Cable  Co .S 

Schaw-Batcher  Company  Pipe  Works,  The   l.i 

Southern  Pacific  Company 8 

Sprag^e  Electric  Works  3 

Standard  Underground  Cable  Company 16 

Stewart  Fuller  Co 12 

Tracy  Engineering  Company 13 

Thomas  &  Company,  R 

Western    Electric   Company 

Westinghouse    Machine    Company 6 

Westinghouse  Electric  &  Manufacturing  Co 

Weston  Electrical  Instrument  Company 3 

Wilbur,  G.  A 


BY  CONFINING  OUR  EFFORTS  to   the    manufacture  of 
single  phase  apparatus  it  is  possible  to  build 


SINGLE 
PMASE 


MOTORS 


with  a  refinement  that  is  seldom  found  in  a  motor  fac- 
tory. The  use  of  standard  gauges  michrometers  auto- 
matic and  special  machinery  and  a  rigid  inspection  of 
raw  and  finished  material  results  in  a  reliable  and  de- 
pendable motor — one  you  are  safe  in  buying  or  advo- 
cating the  use  of. 

CENTURY  ELECTRIC  CO. 

19th  and  Olive  Sts.,  St.  Louis,  Mo. 

Western  Sales  Offices  and   Stocks   at  San  Francisco, 
Los  Angeles,  Portland,  Seattle,  Spokane,  Salt  Lake  City 
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SAN  JOAQUIN  LIGHT  &  POWER  CORPORATION 


By  Rudolph  W.  Van  Norden 

MerabwA.  I.  E.  E.  A.  S.  C.  E. 


The  San  Joaquin  Light  &  Power  Corporation  of 
tc,>day  is  a  natural  evolution  of  one  of  the  first  long 
distance  transmission  systems  to  be  built ;  in  fact 
the  first  system  to  transmit  electricity  for  power  a 
distance  of  36  miles. 

The  use  of  water  from  the  streams  of  the  Sierra 
Nevada  under  high  head  for  the  supply  of  power  to  op- 
erate gold  mines  is  but  part  of  the  history  of  Califor- 
nia, but  the  transmission  of  this  power  for  use  in  the 
cities  of  the  valleys,  remained  eighteen  years  ago  as 
a  great  problem  to  be  solved  by  the  electrical  engineer, 
hacked  by  the  indomitable  \vill  and  courage  of  those 
who  were  destined  to  become  the  pioneers  of  a  tre- 
mendous commercial  awakening. 

In  1896  the  old  "San  Joaquin"  plant  was  placed 
ill  operation.  Comment  of  every  degree  was  offered, 
not  onlv  on  the  boldness  of  such  a  transmission  but 


on  the  daring  nf  the  development  itself,  due  to  the 
great  head  under  which  the  pipe  line  and  water  wheels 
operated.  This  pioneer  plant  was  operated  for  a  period 
of  fifteen  years,  while  the  system  in  passing  through 
many  stages  of  increased  size  and  usefulness  finally 
demanded  its  replacement  by  something  more  modern 
and  efficient.  In  1911,  upon  the  completion  of  a 
greater  power  house,  the  old  San  Joaquin  No.  1  passed 
ir.to  history. 

Originally  the  system  consisted  of  a  transmis- 
sion for  the  commercial  light  and  power  supply  in 
the  city  of  Fresno.  In  1900  this  was  extended  to 
Hanford,  where  power  was  sold  to  a  local  company, 
[n  1902  the  company,  through  a  sequence  of  adverse 
local  conditions,  became  financially  embarrassed  and 
was  sold  to  a  new  company,  composed  of  men,  them- 
selves  pioneers   in    the   field    of   electric   transmission. 
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I'hese  men,  Wm.  G.  Kerckhoff  and  A.  C.  Balch,  as- 
sumed control  December  1,  1902,  and  A.  G.  Wishon 
was  made  general  manager  in  May.  1903.  The  fiirst 
two  were  connected  with  the  Pacific  Light  &  Power 
Corporation,  as  president  and  general  manager,  the 
latter  being  one  of  the  originators  and  a  part  owner 
of  the  Mt.  Whitney  Power  Company. 

Mr.  Kerckhoff's  interest  in  electric  power  was  a 
natural  sequence  of  good  business  training  and  fore- 
sight as  to  the  future  possibilities  of  the  southern  dis- 
tricts of  California.  In  1879  he  became  interested  in 
limber  and  organized  a  company  which  built  a  mill, 
this  industry  playing  an  important  part  in  the  devel- 
opment of  Los  Angeles.  In  the  course  of  time  a  chain 
of  docks  was  established  and  a  great  shipping  business 
developed.  In  1898,  together  with  A.  C.  Balch,  Mr. 
KerckhofT  organized  the  San  Gabriel  Electric  Com- 
pany. This  was  destined  to  become  the  nucleus  of  the 
great  Pacific  Light  &  Power  Corporation,  of  which 
Mr.  Kerckhoff  is  now  president  and  Mr.  P.alch  vice- 
president  and  general  manager. 

In  1902  the  opportunity  of  acquiring  the  San 
Joaquin  property,  then  bankrupt,  and  the  perception 
of  its  immense  possibilities  prompted  the  formation 
by  these  men  of  the  San  Joaquin  Light  &  Power  Cor- 
poration. 

Mr.  Balch  as  an  engineer  realized  the  feasibility 
of  the  plan  which  has  now  been  established,  and  the 
story  of  this  company,  together  with  the  subsequent 
development,  until  now  a  territory  of  20,000  square 
miles  is  served,  is  one  of  exciting  interest.  A.  C. 
Balch  is  closely  associated  with  the  early  development 
of  power  transmission.  Upon  graduating  from  Cor- 
nell University  in  1889  with  the  degrees  of  M.E  and 
E.E.,  he  went  to  Seattle,  Wash.,  there  becoming  a 
member  of  the  engineering  firm  of  Baker,  Balch  &  Co., 
but  later  became  manager  of  the  Home  Electric  Com- 
pany. This  was  consolidated  with  several  other  com- 
panies, to  form  the  Union  Electrical  Company,  of 
which  he  also  was  manager  for  a  period  of  two  years. 
In  1891  he  became  manager  of  the  L'nion  Power  Com- 
pany at  Portland,  Oregon,  and  here  built  a  steam 
plant  near  the  mill  of  the  Northern  Pacific  Lumber 
Company,  which  for  a  time  supplied  all  of  the  power 
to  the  local  railway  system.  In  1896  he  became  asso- 
ciated with  Wm.  G.  Kerckhoff  in  Los  Angeles  and 
in  this  year  built  the  Azusa  plant  now  a  part  of  the 
Pacific  Light  &  Power  Corporation.  In  1902  with  Mr. 
Kerckhoff'  he  financed  the  purchase  of  the  San  Jacinto 
Company.  This  deal  was  the  culmination  of  a  sequence 
of  events  caused  by  the  pioneer  struggle  to  develop 
and  transmit  power  for  pumping  and  thus  developing 
a  hitherto  barren  district.  Mr.  Balch  has  now  many 
other  large  electric,  gas  and  water  interests. 

As  a  real  estate  dealer  in  \'isalia,  Mr.  Wishon 
foresaw  the  enormous  possibilities  to  be  derived  from 
irrigating  land  suitable  to  orange  growing  about 
Exeter  and  Lindsay  and  set  about  to  devise  means  to 
do  so.  Much  of  this  land,  now  almost  priceless,  was 
bought  for  $15.00  per  acre  and  much  sold  at  a  sub- 
stantial profit.  A  plan  to  build  a  canal  to  carry  water 
from  the  Kaweah  River  cost  all  he  had  and  more,  and, 
though  unsuccessful,  only  served  as  a  spur  to  deter- 
mination. 


After  innumerable  disappointments  and  many 
delays,  Mr.  Wishon  made  a  sale  of  real  estate  netting 
$4000  and  with  this  Wm.  Hammond  journeyed  to 
England  with  the  hope  of  financing  the  new  project, 
through  an  introduction  to  a  powerful  syndicate  by  his 
brother.  An  elaborate  prospectus  had  been  prepared 
as  there  were  then  25  steam-driven  pumping  plants 
for  the  irrigation  of  orange  groves.  The  result  ot 
this  trip  abroad  was  to  interest  his  brother,  John  Hays 
Hammond,  in  the  project,  and  he  agreed  to  furnish  the 
necessary  capital,  offering  Mr.  W^ishon  and  Wm.  Ham- 
mond a  fifth  interest.  This  offer  was  accepted  and  a 
promise  was  made  that  within  one  month  the  money 
would  be  ready. 

So  eager  was  Mr.  Wishon  that  he  immediately 
visited  all  existing  plants  to  learn  if  possible  the  man- 
ner in  which  the  new  problem  of  power  transmission 
was  being  handled.  With  a  good  understanding  of  the 
primary  principles  but  without  financial  aid  or  advice, 
he  went  into  the  mountains  and  rented  mules  from 
the  Sanger  Lumber  Company,  bought  timber  and 
hauled  1,000,000  feet  of  sawn  redwood  timber  to  the 
power  site,  to  be  used  in  the  construction  of  a  flume. 
W'orking  in  a  frenzy  of  eagerness,  sleeping  under 
wagons  and  spending  $15,000  of  money  furnished  by 
himself,  he  completed  six  miles  of  fiumc.  Meanwhile 
the  power  plant  was  constructed  with  all  abiding  faith 
of  an  eagerly  waiting  market. 

But  steam  pumps  were  doing  the  work  success- 
fully,— arguments,  cajolery,  all,  were  of  no  avail.  A 
mass  meeting  of  farmers  was  held  to  hear  reasons 
for  the  adoption  of  the  new  power,  but  without  results, 
it  looked  as  if  the  builders  of  the  plant  really  were 
dreamers,  and  that  they  had  only  a  white  elephant 
as  a  tragic  ending  of  their  hopes.  There^  was  some 
lighting  business,  it  is  true,  and  the  steam  plant  in 
Visalia  with  its  business  had  been  purchased,  but  it 
did  not  begin  to  pay  expenses. 

Then  there  was  an  idea — a  big  idea.  .\  few  farm- 
ers were  approached  and  told  that  the  company  would 
install  the  motor  and  equipment  for  pumping  without 
charge,  if  satisfied  the  farmer  could  pay  for  the  outfit 
iti  six  annual  installments  and  6  per  cent  interest,  that 
the  company  would  connect  to  existing  pumps  and  if 
not  satisfactory  there  would  be  no  obligation.  He 
had  already  told  his  plan  to  a  Visalia  banker  and 
asked  for  a  loan  of  $25,000  to  buy  pumps  and  equip- 
ment. Again  he  was  laughed  at.  But  a  dozen  farmers 
agreed  to  the  plan  and  armed  with  the  signed  agree- 
ments he  made  application  for  the  loan  from  a  San 
Francisco  banker  with  whom  he  was  successful.  The 
starting  of  the  first  pump  was  a  great  event,  but  it 
was  a  sad  day  for  the  jeerers. 

Within  a  year  all  twenty-five  plants  for  which 
the  loan  provided  had  been  installed  and  the  company 
was  more  than  paying  expenses.  The  next  year  was 
one  of  rapid  growth.  Thus  it  was  that  A.  G.  Wishon 
emerged  from  a  purely  commercial  pursuit,  one  of  the 
pioneers  of  electric  transmission  development.  In  1903 
Mr.  Wishon  took  the  management  of  the  newly 
formed  San  Joaquin  Light  &  Power  Corporation  and 
together  with  and  under  the  direction  of  Mr.  Kerck- 
hoff and  Mr.  Balch  was  destined  to  transform  much 
of  the  San  Joaquin  Valley,  a  vast  semi-arid  waste,  into 
a  gigantic  garden  for  the  support  of  millions  of  souls. 


May  11,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


417 


Intake  Tower  at 
Crane  Valley. 


Description  of  Territory. 

OME  20,000  square  miles  em- 
braced in  the  great  San 
Joaquin  Valley,  the  southern 
half  of  the  great  central  val- 
ley of  California,  are  served 
by  this  company.  This  ter- 
ritory extends  from  Merced 
on  the  north  in  a  southeast - 
^^,__,__„  criy  direction   for  200  miles 

MF  '     B^^^fe^^A  and  from  the  Sierra  Nevada 

^p        ^J^QMkqhMB      mountains  on  the  east  to  the 
^  ^^BBWhBHB      Coast    Range    on    the    west. 

a  distance  of  75  miles.  In- 
cluded in  its  scope  are  the 
counties  of  Merced,  Mari- 
posa, Madera,  Fresno,  Tu- 
lare, Kings,  Kern,  San  Luis  Obispo.  Santa  Barbara  and 
Monterey,  equal  to  the  combined  areas  of  the  States  of 
New  Hampshire,  Massaclnisetts  and  Connecticut. 
Throughout  this  expanse  there  is  not  a  section  that  is 
not  or  cannot  be  reached  by  electric  wires.  ' 

There  are  a  nutnber  of  flourishing  cities,  two  of 
Ihem,  Fresno  of  40,000  and  Bakersfield,  of  20.000  pojju- 
lation.  But  this,  except  as  evidence  of  prosperity,  is 
not  an  indication  of  the  resources  of  tliis  region,  fur 
it  is  the  rural  and  mineral  districts  that  give  grtates; 
promise  in  the  cultivation  of  the  fertile  soil  or  the 
freeing  from  nature's  treasure  house,  its  wealth  of 
liquid  fuel. 

The  power  system  is  operated  in  two  main  divi- 
sions. The  northern  with  its  nucleus  at  Fresno,  covers 
a  great  and  fertile  agricultural  district,  and,  reaching 
high  into  the  Sierra  Nevada  mountains,  embraces  the 
two  principal  hydroelectric  power  plants  on  the  San 
Joaquin  River  which  ordinarily  supply  a  large  part  of 
the  current  for  the  entire  network.  The  southern 
division  includes  the  Kern  and  Midway  oil  fields,  the 
city  of  Bakersfield.  where  the  office  and  directing  head 
of  this  division  are  situated,  and  a  great  sweep  of 
country,  at  present  largely  undeveloped,  but  whose  po- 
tentialities can  only  be  appreciated  by  viewing  what 
has  already  been  done  by  the  application  of  water 
and  then  imagining  the  hundreds  of  sections  and  c\-en 


Kearney   Drive,   Fresno. 

townships  which  stand  ready  to  produce  as  bountifully 
at  the  will  of  man. 

The  district  about  Fresno  has  long  been  known 
for  its  marvelous  fertility,  and  illustrates  what  can 
be   done  bv   irrigation    from   the   rivers.     The   city   is 


one  of  wide  shaded  streets,  handsomely  built  business 
blocks  with  many  imposing  public  buildings  of  steel 
and  stone,  strong  banking  houses  and  large  mercan- 
tile enterprises  of  varied  character;  in  short  present- 
ing every  evidence  of  unusual  and  well  distributed 
wealth.  For  miles  around,  but  particularly  to  the 
east  of  the  city,  are  thousands  of  acres  of  vineyards 
which  supply  the  great  wineries  and  raisin  driers 
for  whose  products  this  district  is  world-famed.  To 
the  north  is  the  large  park  which  was  given  to  the 
city  some  six  years  ago,  under  the  provision  that 
$200,000  be  spent  in  its  improvement.  This  has  re- 
sulted in  an  arboreatum  which  any  city  tnany  times 
the  size  of  Fresno  might  justly  envy.  The  sight  which 
visitors  are  shown  with  greatest  pride  is  the  Kearny 
Drive,  a  magnificent  avenue  leading  seven  miles 
from  the  city,  to  a  great  country  estate  and  lined  on 


Fresno   Court   House. 

both  sides  with  giant  palmettos  behind  which  stand 
stately  eucalyptus  trees. 

To  the  north,  after  crossing  the  San  Joaquin 
River  into  Madera  County,  is  a  country  equally  sus- 
ceptible of  cultivation,  but  less  developed  because 
of  the  lack  of  irrigation  possibilities.  Here  then,  is 
where  the  opportunity  for  motor  pumping  becomes 
more  evident.  For  water  is  almost  at  the  surface 
and  many  a  conservative  farmer,  who  required  a  lot  of 
"showing,"  is  now  irrigating  his  six  crops  of  alfalfa 
and  reliable  fancy  fruit  trees,  where,  not  so  long  ago 
he  raised  a  crop  of  wheat, — if  it  happened  to  be  a 
"good  year" — and  he  has  become  the  best  boosting 
advertisement  for  the  sale  of  power  that  can  be  ob- 
tained. These  conditions  embrace  the  district  to  the 
northernmost  limit  at  Merced  and  extend  across  the 
\'alley  so  as  to  take  in  the  west  side  towns  of  Los 
Banos,  Dos  Palos,  and  Mendota.  Between  these  towns 
and  the  Coast  Range  is  an  immense  area  of  gently 
sloping  land  capable  of  the  highest  cultivation.  Water 
on  the  west  side,  however,  is  not  so  easily  obtained 
as  in  the  center  of  the  valley  or  the  east  side.  A 
pumping  project,  which  will  require  14,000  h.p.  in 
large  units  and  which  will  draw  water  from  the  river 
bottom  lands  is  now  being  undertaken  to  distribute 
it  over  this  section. 

South  from  Fresno,  through  Fowler,  Selma, 
Kingsburg  and  then  easterly  through  Dinuba,  Exeter, 
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Creamery  at  Fresno. 

Visalia  and  Lindsey  to  Porterville,  a  veritable  garden 
of  Eden  is  disclosed — all  through  the  touch  of  Nature's 
magic  wand — water.  In  many  of  these  sections  the 
electric  distributing  lines  become  a  network  following 
crossroads  and  lanes,  for  the  well-to-do  farmer, — and 
they  are  all  of  this  class, — must  have  electricity,  not 
alone  to  drive  the  pumps,  but  for  a  generous  domestic 
use. 

Nearing  the  foothills  and  extending  well  up  on 
their  slopes  are  the  orange  orchards,  not  in  isolated 
patches,  but  in  solid  ranks,  mile  after  mile  as  far  as 
the  eye  can  reach.  Tt  is  here  that  the  possibilities  of 
irrigation  are  most  \-i\idlv  illustrated.     For  there  are 


Creamery  Interior. 

man)'  problems,  each  differing  in  the  manner  and 
method  of  handling  the  water  but  all  dependent  upon 
the  ever-ready  motor.  The  future  possibility  of  this 
country  is  nowhere  better  shown  than  here;  for  this 
orange  producing  soil  extends  in  a  solid  unbroken 
strip,  five  to  ten  miles  wide  and  one  hundred  and  fift}- 
miles  long  following  the  Sierra  Nevada  foothills,  past 
and  beyond  Bakersfield  to  the  end  of  the  valley,  where 
meet  the  two  mountain  ranges  which  bound  it. 

The  great  valley  itself,  in  a  strip  fifty  miles  wide, 
is  equally  ready  for  cultivation,  and,  with  the  excep- 
tion of  the  west  side,  water  is  at  or  near  the  surface. 


Vineyard  East  of  Fresno. 
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This  vast  area  is  suitable  for  the  cultivation  of  alfalfa 
and  fruit,  particularly  the  former  as  it  is  a  crop  easily 
cultivated  and  always  profitable.  Below  Lake  Tu- 
lare there  are  already  several  colonies  of  settlers  who 
within  the  space  of  three  or  four  years  have  reclaimed 
land  which  heretofore  had  been  considered  but  a  desert 
waste.  At  their  limits  may  be  seen  vivid  examples 
of  this  cultivation,  on  the  one  side  a  knee-deep  field 
of  alfalfa,  verdant  and  luxuriant,  on  the  other  a  sparse 
growth  of  sage  on  an  otherwise  bare  plain.  In  one 
district  below  Bakersfield,  through  which  the  lines 
are  now  built,  there  is  said  to  be  as  much  land  a\ai!- 
able  for  fancy  orange  culture  as  is  at  present  planted 
to  orange  groves  throughout  the  State  of  California. 

The  northern  and  southern  division  networks 
are  connected  through  a  main  transmission  line,  fol- 
lowing the  general    southeasterlv    direction    of    the 


petus  in  growth  since  the  discovery  of  fuel  oil.  Like 
Fresno,  it  is  well  planned,  with  a  substantial  commer- 
cial section  and  strong  business  enterprises.  The  sur- 
rounding territory,  not  being  in  the  state  of  complete 
cultivation  which  is  true  of  Fresno,  does  not  aflford 
such  great  wealth  to  the  city  from  agricultural  pur- 
suits. But  the  potential  values  are  everywhere  evi- 
dent and  the  suburban  development  is  as  well  assured 
as  are  the  products  of  the  soil  when  electric  current  is 
the  medium  of  raising  the  underground  water.  A  great 
sum  of  money  has  been  invested  by  the  power  com- 
pany in  anticipation  of  the  future  development  of 
this  district  and  the  wisdom  of  so  doing  becomes  more 
and   more  evident  as  time  unfolds. 

The  southern  division  boasts  of  one  hydroelectric 
plant  at  the  mouth  of  the  canyon  of  the  Kern  River. 
This  is  the  smallest  of  the  hydraulic  plants  but  it  has 


Fresno  Homes. 


valley,  passing  to  the  west  of  Lake  Tulare,  through 
the  McKittrick,  Midway  and  Maricopa  oil  fields,  and 
thence  to  Bakersfield.  The  branch  lines  of  the  north- 
ern division  on  the  east  side  and  similar  circuits  run- 
ning north  from  the  southern  division  practically 
meet,  but  there  is  now  under  construction  a  second 
main  transmission  line  from  north  to  south  which 
will  pass  down  the  east  side. 

The  other  branch  of  the  available  power  market 
is  the  supply  for  operating  the  pumps,  derricks  and 
drills  in  the  oil  fields;  a  business  that,  ten  years  ago 
the  lay  mind  would  have  thought  an  idle  dream,  but 
now  becoming  more  and  more  a  stern  reality,  taxing 
the  resources  of  the  company  in  every  direction  to 
supply.  The  probability  of  a  thirty  horsepower  in- 
stallation at  each  of  four  thousand  existing  and  oper- 
ating oil  wells  furnishes  food  for  much  reflection. 

Bakersfield  is  a  city  which  has  received  its  im- 


done  faithful  duty  since  the  early  days  of  long  dis- 
tance transmission. 

In  Bakersfield  is  the  steam  auxiliary  plant,  the 
standby  for  the  system.  This  new  installation  is 
modern  and  complete  and  offers  an  unfailing  source  of 
power  in  the  event  of  failure  of  the  transmitted  power. 

The  company  will  eventually  build  two  additional 
hydroelectric  plants  on  the  San  Joaquin  River.  It 
also  owns  water  rights  on  the  Tule  River,  and  a  new 
plant  is  under  construction.  These,  together  with  ex- 
isting installations,  will  aggregate  100,000  h.p. 

Outside  of  this  territory  the  company  fur- 
nishes power  at  wholesale  to  other  companies,  all 
of  which  except  the  Tulare  Power  Company  are 
owned  and  controlled  by  interests  coinciding  with 
those  of  this  company.  These  include  Coalinga  and 
the  surrounding  oil  district,  Paso  Robles,  Santa 
Maria,  San  Luis  Obispo,  Arroyo  Grande,  San  Miguel 
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Stone  Canyon  and   Santa   Margarita,  and  add   to  the 
directly  operated  territory  about  7000  square  miles. 

Business  of  the  Company. 
*■  Covering  such  a  vast  region  as  does  this  system 
it  is  natural  to  expect  that  many  different  forms  of 
power  consuming  enterprises  will  present  a  varied 
market  for  the  sale  of  power.  To  the  outsider,  un- 
acquainted   with    the    wonderful    possibilities   of   the 


of  the  market,  of  a  more  conventional  nature,  either 
in  existence  or  in  project,  railroads,  rock-crushers, 
mills,  factories  and  immense  ice-making  plants,  to 
say  nothing  of  lighting  and  domestic  service.  But  the 
steady  pumping  loads  of  thousands  of  motors  rang- 
ing from  20  to  150  h.p.,  form  the  backbone  of  the  load 
and  make  a  business  which,  fifteen  years  a.go  was 
scarcely  conceived. 


Orange  Grove   at  Porterville. 


territory  covered,  it  may  seem  strange  at  first  thought 
that  a  scattered  score  of  small  cities  could  offer  a 
market  for  twenty-five  thousand  horsepower  with  an 
assured  future  prospect  of  several  times  this  amount. 
Let  the  observer,  however,  see  a  few  of  the  irrigat- 
ing pumping  plants  surrounded  by  the  magic  results 
of  their  operation,  or,  visit   the  oil-fields  with   their 


Pumping  for  Water  Supply. 
A  description  of  the  lands  suitable  for  irrigation 
from  wells  has  been  given,  but  a  description  of  the 
methods  in  various  localities  may  be  interesting.  One 
of  the  most  striking  illustrations  of  the  efficiency  of 
electric  pumping  may  be  had  in  the  intensely  culti- 
vated   districts    on    the    immediate    north,    south    and 


Vineyard   at  Fresno. 


countless  derricks,  each  one  of  which,  if  not  already 
supplied  with  electric  current,  is  a  probable  future 
customer,  the  wisdom  and  foresight  shown  in  the  con- 
ception of  this  system  and  the  enormous  market  possi- 
bility cannot  but  be  forcibly  impressed  upon  the  most 
conservative  mind.  For  it  is  from  these  two  great 
industries  that  the  system  can  draw  its  business.  Of 
course  there  are  many  other  industries  forming  a  part 


east  of  Fresno.  This  district  has  perhaps  the  most 
complete  and  comprehensive  .system  of  irrigation 
canals  in  the  state,  into  which  water  is  diverted  from 
the  Kings  River.  Even  with  this  system,  there  are 
lands  which  are  not  reached  by  these  canals  and  it  is 
here  that  pumping  from  wells  with  electric  motors 
has  shown  highly  favorable  results  in  comparison  with 
the  cost  from  canals  and  with  the  added  advantage  of 
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having  water  free  from  weed  bearing  seeds  which  are 
likely  to  be  distributed  from  the  canals. 

Throughout  the  San  Joaquin  Valley,  except  on  the 
western  slope,  the  sub-surface  flow  is  never  at  a  great 
depth.  In  the  upper  section  of  the  territory,  extend- 
ing from  the  footiiills,  to  and  beyond  the  center  of 
the  valley,  an  unfailing  supply  of  water  is  found  at  a 
depth  of  l.S  to  30  ft.     From  the  San  Joaquin   River. 


Motor   iJiUe    ill    ijanta    1  c    Cru.slier. 

south  to  Lake  Tulare,  the  water  is  often  within  two  or 
three  feet  of  the  surface,  and  in  the  district  about  Cor- 
coran, there  are  a  number  of  flowing  artesian  wells. 

There  is  seldom  any  question  as  to  the  fertility 
of  the  soil  except,  perhaps,  in  a  few  restricted  sections 
in  the  center  and  therefore  the  lowest  points  of  the 
valley  where  alkaline  deposits  have  come  to  the  sur- 
face, and  these  lands  may  be  alternately  flooded  and 
drained  to  leach  out  tlie  minerals.  There  is  therefore 
full  assurance  of  abundant  crops,  having  invariably 
suitable  soil  and  an  ample  supply  of  pure  water. 


Typical   Farm   Pumping  Plants  from  Well.s  and  River. 

In  the  northern  and  eastern  sections  of  the  terri- 
tory may  be  found  the  conventional  pumping  plants, 
every  ready  for  their  duty  of  irrigation.  The  arrange- 
ment and  size  depends  on  the  surface  grade  and  the 
area  to  be  irrigated.  In  many  cases  two  or  more 
wells  supply  water  for  a  single  pump;  in  many  cases 
but  one  well  is  sufficient.    These  plants  are  quite  sim- 


ilar and  comprise  two  types.  One  is  the  direct  con- 
nected motor-pump,  in  which  the  motor  and  single 
stage  centrifugal  pump  are  mounted  together  on  a 
common  cast  iron  base,  the  unit  being  placed  at  the 
bottom  of  a  pit  at  practically  the  standing  surface  of 
water.  The  other  form  is,  as  a  rule,  more  or  less  tem- 
porary in  character  and  consists  of  a  centrifugal  pump 
with  vertical  shaft,  placed  in  a  sump  at  the  water  level, 


Finn    Colony    Pumping    Plant. 

the   driving   motor   !)eing   belted    to   a   pulley   on    the 
pump  shaft. 

A  typical  farm  equipment  of  the  first  named  class 
consists  of  a  concrete  lined  pit,  8x12  ft.,  with  8  in. 
walls,  in  which  are  imbedded  steel  I  beams  with  L 
braces  for  stiffness.  The  floor  of  the  pit  is  27  ft. 
below  the  ground  surface.  There  are  two  wells  4  ft. 
apart  opening  into  this  pit  and  between  them  is 
placed  the  pumping  unit  which  consists  of  a  Westing- 
liouse  20  h.p.  3-phase  induction  motor,  direct  con- 
nected to  a  No.  6  centrifugal  pump.  Over  the  pit  is 
erected  a  neat  wooden  house  which  contains  the  con- 
troller, switch  and  meter.  The  pole  structure  nearby 
carries  three  Jyi  kw.  6600/440  volt  transformers,  these 
are  star  connected  on  the  primary  side  to  the  10,000 
volt    lines.      In    providing   service    of   this    order,    the 


Vineyard  Pumping  Plant. 

company  assembles  and  arranges  the  outfit  in  accord- 
ance with  the  standards  adopted  for  the  system  and 
makes  the  installation  for  the'  customer.  The  latter 
pays  outright  for  the  pumping  unit,  the  transform- 
ers and  the  section  of  transmission  line  which  it  may 
be  necessary  to  build  from  one  of  the  distributing 
lines.     In  building  a     line  into  a  certain  locality,  the 
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locations  of  the  wells  of  prospective  customers  are 
determined  as  nearly  as  is  possible,  and  the  line  is 
located  so  that  the  least  possible  burden  of  cost  will 
fall  on  the  customer  for  his  line. 

In  the  plant  described  above,  1025  gal.  per  min- 
ute are  delivered  against  a  head  of  42  ft.,  the  vacuum 
being  14  ft.  This  requires  18.8  h.p.  measured  at  the 
motor,  which  shows  an  efficiency  for  the  pump  of 
somewhat  over  60  per  cent. 

The  cost  to  the  company  of  installing  a  rig  of 
this  sort,  including  the  hanging  of  the  transformers 
and  making  all  connections  is  about  $75. 

Following  is  a  list  of  material  and  costs  of  a 
standard  pumping  equipment: 

I^abor    and     Material     for    I<]Qiilpiiieiit     lor    IiihUiIIIhk     I'lfctrical 
MotorN    mill    Tr«ii«f«nnerM. 

Size 

Motor,   220  volt* 3  h.p. 

Transformers,  6000  volts.  .  .     2  kw. 

Pole     35' 

Crossarms    Style  D 

CrossarniB    Style  O 

Lag  screws  and  washers.  ..  ^x3 '^ 
%"xlG"  bolts  and  washers.  %xl6 
%"xl4"  bolls  and  washers.  %3tl4 
%''xl'Z"  holts  and  washers.  %xl2 
Sets    6600    volt    line    fuses 

complete   (warning  signs)      Set 

1'    blocks    1' 

Type  A  condulets %" 

Type  B  condulets %" 

Type  F  condulets %," 

Conduit   ells    %" 

Conduit    straps    %" 

Conduit  ground  clamp %" 

Conduit     %" 

Angle  iron  frame  and  board.        2' 

H"  sheet  asbestos ^4" 

3    P.    S.   T.   switch,    250   v., 

and    screws     

3    P.   D.   T.   switch,   250   v., 

and  screws    25  A 

Fuse    block,    3    p.,    250    v., 

and  screws    25  A 

Cartridge     fuses,      250      v. 

( running )     IDA 

Cartridge      fuses,      250      v. 

(starting)     20  A 

R.  C,   D.   B.   flexible  cable. 

Primary  fuse  wire %  A 

R.  C,  D.  B.  wire No.  10 

W.    P.   wire No.     8 

S.    D.   bare   wire No.     6 

H.   D.   bare   wire No.     8 

10,000    volt    insulators.... 
2,000    volt    insulators.  .  .  . 

Standard    iron    pins 8'' 

Locust  pins    . 

Black    pipe    % 

Guy  boxes    

Pole  steps 

Lbs.    solder    

Gal.  gasoline 

Loom    % " 

Porcelain    tubes     5-16x3" 

Porcelain    tubes     

Lbs.    solder   paste 

Rolls   friction   tape 

Rolls  rubber  tape 

Conduit   box    and   nails    (to 

fit    conduit)     

Total  cost  of  material . 
Overload  and  low  voltage  coils 

Team    

Labor    

Hotel  expense    

R.  R.  fare  &  traveling  time. 

Total    cost    

•NOTE. — Prices  on  motors  include  sliding  base  and  pulley  and  on  motors 
over  5  h.p.,  compensators.  Low  voltage  and  overload  coils  extra.  Prices  are 
approximate  f.o.b.  Bakersfield  and  are  subject  to  change. 


Amount 

CoBt 

Size 

Amount 

Cost 

1 

64.85 

30  h.p. 

1 

613.80 

3 

177.90 

10  kw. 

3 

393.00 

1 

8.00 

35' 

1 

8.00 

2 

1.60 

Style  D 

2 

1.00 

2 

l.fiO 

Style  G 

2 

1.00 

6 

.09 

'/4.x3>,4 

G 

.09 

4 

.30 

%.xl0 

4 

.30 

2 

.14 

%xl4 

2 

.14 

2 

.14 

%xl2 

2 

.14 

3 

18.00 

Set 

3 

18.00 

3 

.30 

1' 

3 

.30 

2 

.54 

2" 

0 

1.90 

1 

.40 

2" 

1 

1.28 

1 

.60 

2" 

1 

3.00 

6 

.66 

2" 

6 

3.00 

12 

.06 

2" 

12 

.12 

'J 

.28 

2" 

2 

.28 

80' 

,5.12 

2" 

80' 

16.00 

1 

4.00 

2'.\6" 

1 

5.00 

2'x4' 

.35 

150  .\ 

3'x4' 

.41 
4.50 

1 

1.15 

2 

.80 

150  A 

1 

3.50 

3 

.46 

95  A 

3 

1.29 

3 

.66 

150  A 

3 

1.29 

- 

No.  10 

300' 

39.00 

12' 

.05 

3  A 

12' 

.10 

300' 

4.14 

50' 

.76 

No.  6 

50 

1.14 

100' 

1.40 

No.  6 

100' 

1.40 

400' 

3.50 

No.  8 

400 

3.50 

12 

1.56 

12 

1.56 

12 

.48 

12 

.48 

16 

3.20 

8" 

16 

3.20 

8 

.16 

8 

.16 

18' 

.45 

% 

18' 

.45 

1 

.75 

1 

.76 

21 

1.05 

21 

1.05 

1 

.30 

•» 

.60 

hi 

.15 

1 

.26 

20' 

.80 

M" 

20' 

1.00 

'     18 

.12 

516.\3'' 

18 

.12 

%x3 

12 

.24 

% 

.08 

H 

.16 

:t 

.39 

3 

.39 

- 

.50 

2 

.60 

30' 

2.85 
310.68 

30' 

3.76 
1037.11 

1  set 


In  the  district  adjoining  the  hills  south  of  Bakers- 
field,  deep  well  conditions  are  met.  The  land  is  un- 
usually fertile  and  with  water  is  particularly  suitable 
for  orange  culture.  The  deep  well  pumps  are  of  the 
plunger  type,  the  pump  cylinders  being  placed  in  the 
v/ell  below  the  water  surface.  The  plunger  is  oper- 
ated with  a  vertical  motion  by  a  bell-crank  or  walk- 
ing-beam, which  in  turn  is  moved  in  its  reciprocating 
motion  from  a  crank  mounted  at  the  end  of  a  counter 
shaft.  To  this  counter-shaft  is  belted  the  driving 
motor.  The  whole  is  enclosed  in  a  suitable  wooden 
house.      One    of   these    pumps    near    Edison    operates 


I 'rive    for    Mine. 


20.00 


36.00 


a  well  175  ft.  deep;  the  motor  is  a  Westinghouse,  type 
CCL,  40  h.p.  The  pump  delivers  61  miners'  inches 
(statute)  of  water  equivalent  to  a  flow  of  1 :22  cu.  ft. 
per  second.  This  will  irrigate  320  acres  of  land  at 
the  plant  level.  The  power  bill  amounts  to  $5.00  per 
acre  per  year,  allowing  one  miners'  inch  to  the  acre 
and  four  irrigation  per  year.  Still  other  pumps  raise 
water  from  streams  discharging  into  irrigation  canals. 

While  there  are  hundreds  of  these  plants  installed 
throughout  the  territory,  with  many  times  the  num- 
ber to  be  installed  as  the  population  increases  and 
the  great  expanses  of  uncultivated  lands  are  devel- 
oped, there  are  in  project  irrigation  developments  on 
a  wholesale  scale  which  will  recinire  large  blocks  of 
]>ower. 

On  the  west  of  Lake  Tulare,  is  an  enormous  dis- 


T'-nr-OM   rirancro  Grove   Xe 
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trict  of  175,000  acres.  It  is  apparently  arid  and  desert 
land  and  of  little  value  without  water.  There  is  no 
substratum  of  water  near  enough  the  surface  for  eco- 
nomical pumping.  Plans  have  been  perfected  to  pump 
water  from  Lake  Tulare  into  a  system  of  irrigating 
canals,  leaving  at  all  times  an  area  of  water  in  the 
lake  of  25,000  acres  as   a   reservoir.     This   supply  is 


Deep    Well    Pumping    Installation. 

to  be  supplemented  by  wells  on  the  east  side  of  Kings 
River.  This  will  supply  abundant  moisture  for  the 
entire  175,000  acres,  will  be  highly  feasible  and  eco- 
nomical and  will  require  14,000  h.p.  to  raise  and  dis- 
tribute the  flow. 

There  are  already  throughout  the  valley  a  num- 
ber of  colonies  which  pump  water  in  large  quanti- 
ties and  distribute  it  throughout  the  holdings.  At  the 
Alpaugh  Colony  pumps,  about  30  miles  northwest 
of  Bakersfield,  there  are  seven  wells.  Each  of  these 
wells  is  equipped  with  a  unit  comprising  a  20  h.p. 
induction  motor  driving  a  7  to  8  in.  centrifugal  pump. 
Each  pump  delivers  1500  gal.  per  min.  into  a  common 
canal.  This  carries  the  water  eleven  miles  to  the 
Alpaugh  colony  where  it  is  raised  7  feet  by  a  50  h.p. 
motor-pump  into  distributing  canals  and  thereby  does 
duty  in  irrigating  8000  acres  of  what  is  now  most 
productive  land.  The  cost  of  this  irrigation  to  the 
colonists  is  $1.25  per  acre  per  year. 

Another  vast  project  is  the  irrigation  of  a  section 
containing  250.000  acres  west  of  Mendota,  on  the 
west  side  of  the  valle}-.  It  is  proposed  to  install  two 
pumping  plants  with  units  of  500  h.p.  to  pump  from 
and  drain  the  land  adjacent  to  Kerman,  the  water 
being  raised  by  a  myriad  of  15  h.p.  well  plants,  raising 
the  water  to  a  level  sufficient  for  distribution  over 
the  area.  This  will  require  altogether  about  8000 
horsepower. 

A  very  interesting  use  of  water  from  a  small 
pumping  plant  is  illustrated  in  an  orange  ranch  near 
Porterville,  on  which  the  Skinner  system  of  overhead 
irrigation  is  used.  In  this  system  galvanized  wrought 
iron  pipe  is  carried  through  the  tops  of  the  orange 
trees,  a  line  of  pipe  for  every  other  row  of  trees ;  it  is 
supported  8  ft.  above  ground  on  4  x  4  in.  redwood  poles. 
Suitable  valves  are  provided  so  that  water  may  be 
supplied  to  any  row  of  pipe  at  will  and  the  joints  are 


so  arranged  that  the  line  of  pipe  may  be  turned  to 
throw  the  spray  in  any  direction  desired  with  reference 
to  wind  and  sun.  Holes  for  the  nozzles  are  drilled 
in  the  pipe  every  four  feet  and  J4  in-  brass  nozzle 
bushings  are  screwed  into  these  holes.  These  nozzles 
are  drilled  in  three  sizes,  depending  upon  the  amount 
of  irrigation  desired,  the  smallest  hole  being  not  much 
larger   than  a   horsehair. 

In  the  ranch  in  question  the  equipment  on  one  10- 
acre  sidehill  tract  is  180  ft.  of  1^  in.  galvanized  pipe, 
ISO  ft.  1>4  in.,  170  ft.  1  in.  and  100  ft.  of  ^  in.  The  lift 
of  the  sidehill  is  32  ft.  The  well  supplying  water 
for  this  installation  developes  10  miners'  in.  of  water. 
It  is  found  that  it  is  possible  to  irrigate  30  acres  at  a 
time.  The  system  cost  $150  per  acre  to  install  outside 
of  the  cost  of  pump  and  well  plant. 

The  pumping  plant  is  a  40  h.p.  induction  motor 
direct  connected  to  a  centrifugal  pump  placed  at  the 
bottom  of  a  stave  line  pit  22  ft.  below  the  ground  sur- 
face. The  actual  power  required  to  deliver  100  in. 
of  water  is  34.92  h.p. 

The  power  bill  for  irrigating  155  acres  as  at  pres- 
ent installed  is  $144  per  month.  This  figure  can  prob- 
ably be  lessened  as  the  equipment  is  increased  and  the 
plant  becomes  more  systematized.  This  method  of 
irrigation  has  a  number  of  advantages.  The  water 
is  delivered  at  a  temperature  of  65  degrees.  This  is  a 
good  frost  preventative  as  the  trees  may  be  kept  at 
near  this  temperature  on  cold  winter  nights.  It  is  nec- 
essary to  cultivate  the  ground  but  once  a  year  and 
that  when  fertilizing.  Clover  may  be  planted  between 
the  orange  trees  successfully  and  this  is  being  done. 

When  this  system  was  first  installed  the  fruit 
output  was  two  boxes  per  tree  per  year.  At  the  pres- 
ent time  the  crop  is  three  and  one-half  boxes  of  fancy 
fruit.  An  increase  of  two  boxes  per  tree  pays  for  the 
plant  the  first  year.  The  owner  states  that  it  is  his 
full  belief  within  the  next  three  or  four  years  by  the 
use  of  this  system  the  crop  will  become  ten  boxes 
per  tree. 


Typical    Motor-Di-iven    Deep    Well    Pump. 

Oil  Pumping. 

The  possibility  of  operating  oil  wells  and  der- 
ricks with  electric  motors  in  place  of  the  steam  en- 
gines used  in  common  practice  opened  an  enormous 
opportunity  f'->r  the  disposal  of  electric  current. 

The  five  oil  fields  in  the  San  Joaquin  Valley  have 
about  4000  oil  wells.  This  number  is  constantly  in- 
creasing and  while  wells  gradually  become  pumped 
out  others  are  brought  in  in  greater  numbers. 
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The  conventional  operation  of  oil  wells  is  so  well 
standardized  that  any  new  method  or  system  which 
might  be  a  radical  improvement  in  operating  methods 


,i^«#«- 


Oil    Wells 


Coulinga    Field    Where    Motor    Drive 
Has   Superseded   Steam. 


has  been  extremely  difficult  of  introduction,  and  the 
conservatism  of  operators  has  been  an  almost  in- 
surmountable obstacle  for  the  electric  company  to  over- 
come, notwithstanding  every  advantage  in  favor  of 
electric  operation. 

There  are  a  number  of  glaring  disadvantages  in 
the  use  of  steam  engines.  Principally  among  these 
are  the  low  efficiency  of  the  engine,  the  extreme  losses 
in  the  transmission  of  steam,  which  are  aggravated 
during  cold  weather,  the  higher  cost  of  attendance, 
the  almost  prohibitive  cost  of  water,  and  a  very  great 
depreciation,  especially  in  the  boilers. 

All  of  these  features  are  obviated  in  the  use  of 
motor  drives.  The  costly  boiler  plant  and  water 
distributing  system  is  eliminated,  the  efficiency  of  ma- 
chinery is  at  the  highest  point  and  there  are  no  trans- 
mission losses.  During  cold  weather,  when  there  is 
danger  of  uncertain  operation  by  the  engine  due  to 
condensation  in  the  steam  pipes,  there  is  a  liability 
of  buckling  the  pump  rods,  and  where  there  is  a 
sudden  increase  in  the  steam  pressure  there  is  the 
danger  of  breaking  the  rods.  These  dangers  arc 
greatly  lessened  with  electric  drive  as  temperature 
conditions  have  practically  no  eflfect  upon  its  operation. 

In  the  Coalinga  field  a  set  of  boiler  tubes  seldom 
last  over  six  months,  due  to  the  nature  of  the  water 
available.  Throughout  this  field  it  has  been  shown 
that  the  cost  of  operation,  including  depreciation  and 
overhead  expense,  with  electric  drive  will  average  40 
per  cent  less  than  with  steam  engines.  In  some  iso- 
lated cases  this  has  been  shown  to  be  as  much  as  60 
or  70  per  cent. 

The  only  competitor  in  point  of  cost  of  opera- 
tion with  the  electric  motor  is  by  the  use  of  a  gas 
engine  supplied  with  natural  gas  from  the  wells.  The 
actual  cost  of  operation  is  about  the  same.  The  cost 
of  the  installation,  however,  is  somewhat  greater.  After 
eight  months  operation  the  depreciation  costs  of  the 
gas  engine  plant  begin  to  increase  and  shortly  bring 
the  costs  of  operation  to  a  much  higher  figure.  After 
an  electric  plant  is  installed,  there  is  practically  no  de- 
preciation. 

There  are  also  no  standby  losses,  the  expense  of 
running  the  plant  ceasing  when  it  is  not  operating. 
The  standby  losses  in  the  steam  plant  are  very  large 
and  form  a  serious  factor  in  the  general  cost  of  opera- 
tion. 


In  the  Coalinga  field  the  following  example  of 
operating  cost  cover  the  supply  to  a  group  of  wells 
of  two-boiler  plants  having  12  boilers. 

1600   lb.   boiler  compound %  72  00 

Boiler  repairs;  taking  out  tubes,  cleaning  and  welding  166  00 

Cost  for  new  flues 64  76 

Wages  of  four  boiler  men  and  four  helpers 650  00 

Cost  of  3300  bbls.  of  oil  at  30c 980  00 

Total  cost  of  operation  by  steam $1931   75 

Total  cost  of  electrical  operation  for  above  case....?  715   25 

Total  cost  of  electrical  operation  for  above  case, 
S7 15.25. 

It  is  actually  figured  in  this  district  that  the  cost 
of  electricity  for  pumping  a  well  is  $1.00  per  well  per 
day.  The  cost  of  the  motor  equipment  in  comparison 
tc  the  steam  equipment  is  startling.  A  30/10 h. p.  variable 
speed  motor  with  3-10  kw.  transformers  and  all  con- 
nections will  amount  to  about  $800.  The  boiler  out- 
fit and  piping  for  a  steam  plant  alone  will  cost  $1200. 

The  development  of  the  motor  drive  has  been  the 
result  of  much  study  on  the  part  of  oil  well  engineers. 
While  diflferent  localities  require  dififerent  operating 
conditions  the  type  of  motor  and  equipment  has  been 
fairly  well  standardized.  In  pumping,  no  two  wells 
require  the  same  speed  of  stroke  and  the  same  well 
may  vary  not  only  from  time  to  time,  but  from  hour 
to  hour.  Great  care  must  be  taken  not  to  overpump 
and  cause  the  well  to  "sand  up."  For  this  reason  a 
closely  graduated  variable  speed  is  necessary  and 
it  must  be  possible  to  control  this  speed  instantly  from 
the  derrick.  The  motor  must  be  capable  not  only  of 
operating  the  pump,  but  also  a  hoist  to  be  used  in 
drawing  the  casing  and  also  in  drilling  and  cleaning 
out.  These  latter  operations  require  more  power  than 
pumping. 


Motor   Installed    in    Front   of   Oil   Well    Engine. 

In  order  that  a  single  motor  may  operate  effi- 
ciently with  the  various  kinds  of  load,  which  requires 
about  6  to  8  h.]).  while  pumping  and  as  high  as  a 
momentary  pull  of  50  or  60  h.p.  when  hoisting  the 
bailer,  when  full,  in  most  cases  a  two-voltage  30  h.p. 
variable  speed  motor  is  employed.  The  primary 
winding  on  this  motor  is  designed  for  a  delta  connec- 
tion, which  enables  the  motor  to  develop  its  full  power 
with  a  possibility  of  100  per  cent  overload.  By  throw- 
ing a  2-way  three-pole  switch  the  stator  of  the  motor 
is  connected  to  the  line  in  star ;  thus  giving  it  a  high 
efficiency  under  small  loads.  A  rheostat  and  street 
railway  controller  throw  in  and  out  resistance  to 
the  secondary  circuit,  providing  the  variable  speed 
feature.  This  controller  is  operated  through  an  endless 
chain   with   a   control   wheel   on  the   derrick,   thereby 
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obtaining  the  fine  graduations  of  control  which  can 
be  had  froni  a  steam  engine. 

The  great  difference  in  speed  between  the  motor 
shaft  and  the  crank  shaft  operating  the  pump  beam 
necessitates  an  intermediate  speed  reducing  shaft. 
There  are  two  methods  employed  to  obtain  this.  One 
is  to  introduce  a  countershaft  which  necessitates  two 
belts,  while  the  newer  and  more  compact  method  is  n 
back  .gear  mounted,  on  the  motor,  thus  requiring  but 
one  belt  between  the  motor  and  the  crank  "shaft.  Tlie 
former  method  however  gives  the  best  results  due 
to  the  flexibility  of  the  belts  which  allows  a  cushion- 
ing action  upon  the  suddenly  applied  up-stroke  of  the 
pump. 

In  the  Midway  and  Kern  fields  where  current 
is  supplied  directly  to  the  wells  by  this  company,  a 
standard  motor  equipment  assembled  at  the  company's 
shop  in  Bakersfield  has  been  adopted.  This  equij)- 
ment  is  efficient  and  complete  and  consists  of  a  440 
volt  30/10  h.p.  variable  speed  induction  motor  equipped 
with  back  gear  shaft  and  pulley.  The  rheostat  and 
controller  are  mounted  together  and  at  the  side  of 
the  rheostat  is  a  galvanized  sheet  iron  box.  with  a 
double  hinged  door  of  the  same  material,  the  whole 
lined  with  asbestos  board.  Within  this  box  are 
mounted  the  main  switch,  fuses  and  integrating  watt- 
meter. The  incoming  wires  are  brought  through  steel 
pipe  conduit  and  the  connections  between  the  motor 
and  the  control  are  also  in  steel  pipe  conduit.  This 
standard  rig  costs  as  follows : 


1  H4  -in.  Type  F  condulet .  . 

I  1^4  in.  Type  E  condulet.. 

6  1  %  -in.  Type  A  condulet .  . 

VO  ft.    l\i-in.    conduit 

6  H4-in.  conduit  couplings. 

10  1  %-in.  conduit  ells 

6  1^-in.  conduit  lock  nuts.. 

6  l^-in.   conduit  finishers.. 

200  ft.   No.   4   flexible  R  C  wire. 


.$    l.il  $    1.24 

.80  .SO 

.70  4.20 

.16  11.20 

.OS  .48 

.45  4.50 

.033  .20 

.05  .30 

.051  10.2(1 


50  ft.  No.  4  flexible  asbestos  covered  wire...         .06  3.00 

1    .500  volt  100  amp.  S  T  3  P  switch 4  .  50  4  .  50 

3    600  volt     60  amp.  S  P  fuse  blocks 1  .00  3.00 

3    600  volt     80  amp.  cartridge  (uses 73  2.25 

3    500  volt     30  amp.  cartridge  fuses 7:'i  2.25 

IS   1  ^^ -in.   pipe  straps 01  .18 

1  1  angle  iron  frame  and  bo.x  complete,  lined 

with    H  in.  asbestos  board 10. uo  16.00 

6   1%-in.  grounding  straps 14  .84 

6  rolls  friction 13  .78 

2  lb.  string  solder 30  .60 

^   lb.  soldering  paste 64  .08 

25   1%-in.  .X  No.  S  wood  screws..  .  .(per  gro.)         .16  .03 

30   ft.   1  ^/2-in.  conduit  casing 125  3.75 

?70.3S 
20.00 


Labor    

Hotel     

Railroad  fare    . 
Traveling  time 


Many  of  the  wells  cannot  be  operated  steadily 
due  to  the  fact  that  the  oil  would  be  exhausted  after 
a  certain  period  of  pumping.  These  are  known  as 
spasmodic  wells  and  are  particularly  suitable  for  sin- 
gle motor  installation.  Where  it  is  possible  to  oper- 
ate a  group  of  wells  mechanically  from  one  central 
point  a  device  known  as  a  jack  is  used.  Jack  rigs  are 
particularly  noticeable  in  the  Kern  field  and  are  op- 
erated as  follows :  An  induction  motor  of  suitable 
size,  generally  about  50  h.p.  is  belted  or  geared  to  a 
vertical  shaft.  This  shaft  extends  through  the  roof 
of  the  enclosing  building  and  on  its  upper  extremity 
are  two  eccentrics  with  bands,  similar  but  considerably 
larger  than  the  eccentrics  of  a  reversible  steam  engine. 
Fastened  to  the  bands  are  steel  cables  which  extend 
in  the  various  directions  of  the  derricks  which  are 
to  be  operated.     The   cables  terminate   in   a   walking 


beam  or  reciprocating  bell-crank  which  operates  the 
plunger  rod  of  the  well.  The  movement  of  the  eccen- 
trics gives  a  reciprocating  motion  to  all  of  the  cable 
lines  and  thus  the  wells  are  all  pumped  from  one 
motor. 

With  electric  drive  it  will  pay  to  pump  a  well 
which  will  not  deliver  over  six  barrels  per  day,  while 
with  steam  the  cost  to  operate  per  day  would  equal 
the  selling  price  of  ten  barrels.  There  is,  of  course, 
a  great  variation  in  the  amount  of  oil  a  well  will  give, 
and  this  in  steady  flowing  wells  amounts  to  as  much 
as   120  barrels  per  day. 

The  change  from  steam  to  electric  driving  may  be 
made  in  a  few  hours  as  the  transformers  can  be  set 
and  the  motor  erected  often  without  stopping  the 
engine.  The  shutdown-  then  only  requires  the  time 
necessary   to   change   the   belting. 


Jaok-Rig    ill    Kern    liivt-r    Field. 

Portable  drilling  outfits  are  used  by  well  drillers 
and  can  be  moved  from  well  to  well.  This  outfit  con- 
sists of  a  v30/60  h.p.  induction  motor  with  back  gear 
and  controller  and  a  special  change  gear  mounted  on 
the  same  base.  With  this  means  drilling  can  be 
quickly  and  efficiently  accomplished. 

The  actual  saving  in  the  installation  of  motor 
drive  in  the  cost  of  operation  alone  will  pay  for  the 
motor  equipment  in    18  months. 

In  the  Kern  River,  Maricopa,  Midway  and  Mc- 
Kittrick  fields  there  are  now  installed  1.S5  motors;  in 
the  Coalinga  field  42  motors.  Contracts  are  signed  for 
additional  installations  that  will  more  than  double  this 
number. 

The  first  motor  installed  in  the  Coalinga  field 
was  in  June,   1910. 

The  following  statement  of  the  average  daily  re- 
cord for  electric  operation  in  both  pumping  and  drill- 
ing of  one  of  the  large  companies  in  the  Midway 
field  for  the  month  of  January,  1912,  is  as  follows: 

PumpiriK  Meter    No.    1      Meter  No.  2         Total  -j 

Total  kw.  per  mo 26,912  20,448  47,360  i 

No.   of  wells n  10  21 

Av.    kw.    hr.    per   well 

per  day    78.9  65.9  72.1 

Total    product'ninbbl.64,970  45,955  110,225 

Kw.  per  bbl 0.414  0.445  0.427 

Av.    daily    production.        190.5  148.2  170.4 

Av.    depth    wells 947    ft.  1.419    ft.  1,106    ft. 

Drilling  Motor  No.  3 

Total  kw,   hours 5,770 

Av.  per  day 231 

Av.  per  foot 0.061 

Depth    945 

Grand    Totals. 

Kw.   hours   for  January,    1912 53,130 

Weils  pumped   21 

Av.  kw.  hr.  per  well  per  day 72.1 

Av.  production,  bbl 110,925 

Av.  kw.  hr.  per  bbl 0 .  427        -    ■ 

Av.  daily  production,  bbl 170.4 

Av.  depth  wells,  ft 1.106 
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Transmission  Circuits  and  Equipment. 


'OUR    classes    of    transmission 
and  distributing  circuits  have 
been  well  standardized  by  the 
company.     For  the  long  dis- 
tance transmission  of  power 
between  the  power  stations 
and  the  main  points  of  dis- 
tribution, 60,000  volt  trans- 
mission   has    been    adopted. 
For     shorter     transmissions 
and    distribution    to   second- 
ary  stations  30,000  volts  is 
used.      For   the   distribution 
of    suburban    and    town    or- 
chard pumping  and  oil  well 
service    10,000  volts   is   em- 
ployed.     In     some    of    the 
larger  towns  and  cities,  2400 
volts    is    used    for    distribu- 
tion, in  most  cases  being  a 
three-wire  delta  connection  from  the  transformers,  but 
in  one  or  two  cases  the  2400    volt    has    been    star- 
connected  to  give  4125  volts.  _ 

Throughout  the  system  all  transmission  and  dis- 
tribution lines  are  star-connected  from  the  trans- 
formers, the  neutrals  being  grounded. 


Main  Transmission  Lines. 


mountainous  or  rolling  country,  but  by  far  the  larg- 
est proportion  of  lines  is  in  country  which  is  prac- 
tically level. 

The  main  60,000  volt  transmission  lines  are 
mounted  on  50  ft.  round  Washington  fir  poles.  The 
wires  form  an  equilateral  triangle,  two  of  them  being 
at  the  extremities  of  the  single  cross-arm,  the  third 
wire  being  at  the  top  of  the  pole,  mounted  on  a  mal- 
leable iron  pin.  Steel  pins  are  used  with  lead  and  por- 
celain thimbles  and  standard  Locke  insulators.  The 
cross-arm  is  fastened  to  the  pole  by  the  usual  gain 
and  a  }i  in.  galvanized  U-bolt  which  passes  around 
the  pole.  In  the  mountains  where  trouble  has  been 
experienced  by  eagles  in  short-circuiting  the  lines,  a 
novel  construction,  of  mounting  two  of  the  insulators 
directly  on  the  pole,  one  or  either  side,  is  being  tried. 

Where  the  circuits  cross  a  railroad  track  or  other 
wires,  whether  telegraph,  telephone  or  power,  a 
novel    type    of    grounded    cradle    is    used.     This  con- 
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30,000   Volt   Lines   in   Foot-Hllls. 

A  spacing  distance  for  poles  on  all  lines  of  15  to 
16  to  the  mile  has  been  adopted  after  a  dozen  or  more 
years  of  experience  in  this  section,  as  being  econom- 
ical and  satisfactory  under  all  conditions  of  operation. 
There  are,  of  course,  some  exceptions  to  this  rule  in 
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Elevation   of  Standard   60,000  Volt  Pole. 

sists  of  a  structural  steel  frame  extending  out  from 
the  pole  a  short  distance  below  the  lowest  wires  of 
the  circuit.  At  the  extremity  of  this  cradle  is  a 
U-shaped  guard  to  which  the  ground  connection  is 
made.  The  poles  are  so  placed  that  should  a  wire 
break  at  any  point  it  will  fall  on  this  cradle  and  be 
grounded  and  at  the  same  time  fall  free  from  any 
possible  contact  with  foreign  wires. 

Guying  is  resorted  to  in  the  ordinary  manner,^  a 
wooden  insulator  being  slipped  over  the  guy  from  its 
point  of  contact  with  the  ground  for  a  distance  up  of 
about  12  ft.  In  guying  fore  and  aft,  a  sling  is  used 
which  is  fastened  near  the  extremities  of  the  cross- 
arm  but  just  inside  of  the  insulator  pins.  Either  end 
of  this  sling  terminates  in  a  galvanized  ring  to  which 
the  guying  cables  are  fastened. 
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Both  copper  and  aluminum  wire  is  used  on  the 
60,000  volt  transmission  lines.  From  the  power  sta- 
tion to  the  Henrietta  sub-station  No.  0  copper  is  used. 
From  Henrietta  to  Bakersfield  No.  000  seven-strand 
aluminum  is  used,  except  where  entering-  substati<ins, 
all  entrance  wires  being  of  copper. 


yj 


10,000  Volt   Pole   Line  Cut-Out. 

A  very  successful  pole-type  cut  out  for  10,000 
volt  circuits,  mounted  whenever  a  branch  is  taken 
from  a  main  line,  has  been  developed  and  is  used 
exclusively  by  the  company.  This  consists  of  a  por- 
celain tube  through  which  passes  a  fuse  wire,  niouiUcd 
on  a  wooden  stick  either  end  of  which  has  a  copper 
blade.  The  blades  engage  jaws  mounted  on  insu- 
lators, which  in  turn  are  held  to  the  arm  by  a  steel 
bent  pin.  At  the  center  of  the  wooden  bar  on  the 
under  side  is  a  threaded  socket.  In  operation  the 
lineman  at  some  distance  below  all  circuits  inserts 
a  long  stick,  the  end  of  which  has  a  male  thread  and 
draws  the   bar  and   fuse   downward  to   disengage   it. 


This  device  is  simple  and  positive  and  costs  to  manu- 
facture complete,  $1.80. 

The  construction  for  the  30,000  volt  circuits  is 
in  two  forms.  On  some  of  the  main  lines  feeding  at 
this  voltage,  comprising  the  older  part  of  the  sys- 
tem, it  is  quite  similar  to  that  just  described;  except 


Traiisiiiissiou    Line    in   Midway    Oil    Fields. 

that  the  triangle  is  somewhat  smaller.  The  more 
modern  construction,  which  has  been  adopted  on  all 
of  the  newer  lines  and  is  now  standard,  is  for  40  ft. 
poles.  There  is  a  single  cross-arm  placed  at  the  top 
of  the  pole.  This  arm  carries  three  insulators;  one 
at  each  extremity  and  one  in  the  center.  The  method 
of  guying  and  providing  for  crossing  foreign  wires 
is  similar  to  that  used  on  the  60,000  volt  lines,  but 
somewhat  smaller  in  general  dimensions. 

The  10,000  volt  distribution  circuits  are  mounted 
on  35  and  40  ft.  round  poles,  and  have  a  single  four- 
pin  cross-arm.  Three  of  the  pins  carry  the  three 
wires  of  the  circuit.  The  fourth,  which  is  invaria- 
bly an  outside  wire,  is  the  ground  wire,  being  the 
grounded  neutral  of  the  system.  This  arrangement 
has  been   found   necessary  as  it  is  difficult  in  many 
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Detail  of  Grounding  Cradles. 


Safety    Grounding    Arrangement    for    Span    Wires. 
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places  to  procure  a  good  ground.  It  also  saves  the 
cost  of  constructing  a  ground  connection  at  every 
transformer  set.  On  both  the  30,000  and  the  10,000 
volt  circuits  copper  is  used  exclusively. 

On  the  10,000  volt  distribution  circuits,  where 
there  is  no  possible  chance  of  extension,  four  No.  8 
hard-drawn  copper  wires  are  used.  For  lateral  lines 
there  is  a  possibility  of  extension  over  a  comparatively 
smaller  territory  three  No.  6  and  one  No.  8  ground 
wire  are  used.  On  main  feeders  three  No.  4  and 
one  No.  6  wires  are  used,  all  being  of  hard-drawn 
copper. 

To  illustrate  the  difficulty  of  procuring  ground 
connections  for  transformers  in  the  west  side  oil 
field  district  from  Maricopa  on  the  south,  through 
the  Midway  field  to  McKittrick  on  the  north,  a  dis- 
tance of  25  miles,  there  are  but  two  ground  connec- 
tions, one  at  Midway  and  one  at  AIcKittrick.  The 
ground  connection  at  Midway  is  a  2000  ft.  well  in 
which  a  large  quantity  of  charcoal  was  placed,  but 
in  which  it  is  necessary  to  occasionally  pour  water 
to  keep  the  ground  in  effective  condition. 

Standard  insulators  adopted  for  the  various  types 
of  line  are  as  follows : 

STANDARD   INSULATORS. 

60.000  Volt. 

Pin  type. , .    360  Locke 

Strain  type 273  Locke  2  units 

Strain  type 1000  Thomas  3  miits 

30,000   Volt. 

Pin  type 408A  Locke    lin.   pinholes 

Strain  type 1060  Thomas  2  units 

strain  type 273  Locke  1  unit 

10,000  Volts. 

Pin  type 298  Locke 

Pin  type 9046  Ohio  Brass  Co. 

strain  type 1060  Thomas  1  unit 

4,000   Volts   and   Under. 

Pin  type 44  Locke 

Pin  type 9990  Ohio  Brass  Co. 

Strain  tMie 2  Goose  Eggs 

The  costs  and  specifications  of  the  various  types 
of  line  are  carefully  kept  by  the  company  and  tabu- 
lated in  such  a  form  that  it  is  an  easy  matter  for  the 
company's  business  agent  to  figure  quickly  the  proper 
cost  of  making  an  extension  to  a  new  customer.  The 
cost  of  a  main  section  of  10,000  volt  distribution  is  as 
follows : 

Estimate  of  Labor  and   Material   for   Building  One   Mile  of  10,000  Volt  Line. 
With  Three   No.  4  and  One   No.  6  Wire. 


Name  of  Article 


Unit 
Weight 


No. 

16  40-ft.    poles    

17  Style   D  cross-arms 64 

61  No.  9046  O  B  insulators 2 

17  No.    44    Locke    insulators 1 

6  No.   1060  Thomas  strain  insulators.  . .  4 

68  1-in.  leaded  pins 1% 

34  2S-in.  cross-arm  braces 2 

60  hixShi   lag  screws 3  oz. 

12  %.'!l4-in.    bolts    1% 

6  %xl6-in.    bolts    1^ 

36  %  -in.    washers    

4  anchor   rods 14 

4  anchor    slugs    50 

4  anchor   slugs    washers 2 

4  goose   egg  strain   insulators 1 

200  ft.    %  -in.   guy  wire 

8  3-bolt   clamps    1 

3  miles  No.  4  H  D  copper  wire 667.4 

1  mile    No.  6  H  D  copper  wire 420 

100  ft.  No.  6  S  D  copper  wire 

6  email    demises    5 

6  small    thimbles    


Delivery  of  poles.  .  .  . 
Delivery  of  material . 

Surveying     

Labor    


Total 
Weight 

$ 
1088 
102 
17 
24 
85 
68 
11?4 
16% 
9 

2^ 

56 

200 

8 

4 

60 

8 

2002 

420 

8 

3 

1 


4613 


Unit 
Price 
11.00 
.80 
.15 
.037 
1.33 
.20 
.11 
.015 
.044 
.048 
.039 
.75 
.50 
.12 
.07 
.0128 
.201 
.1613 
.1513 
.162 
.043 
.023 


.90 


Total 

Price 

fl65.00 

13.60 

8.10 

.63 

7.9S 

13.60 

3.74 

.90 

.63 

.29 

.09 

3.00 

2.00 

.48 

.25 

2.66 

1.61 

302.90 

63.55 

1.22 


14 

$692 

52 

13 

60 

18 

00 

9 

00 

120 

00 

'94oe,    ..    lit 


^ .    ^  -  *•»  «i"      Cr»f   flrrn 
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Detail    of   Standard    10,000    Volt   Pole   Top. 

Telephone  wires  are  carried  on  all  lines  on  a  two- 
pin  arm  under  the  power  wires.  The  telephone  wires 
are  No.  8  hard-drawn  copper  and  on  the  transmission 
lines  are  provided  with  taps  running  down  the  pole 
so  that  a  patrolman  may  cut  into  the  line  at  stated 
points.  The  telephone  equipment  is  of  a  high  class, 
built  to  order  by  the  Kellogg  Switchboard  &  Supply 
Company  and  are  standard  bridging  sets  of  various 
resistance  from  1600  to  2500  ohms,  depending  upon 
the  location  of  the  instrument.  Insulated  stands  are 
provided  at  every  telephone  instrument.  The  tele- 
phones are  mounted  upon  iron  pipe  frames  and  are 
in  many  cases  equipped  with  a  marble  panel  switch- 
board for  operating  upon  the  various  lines. 

In  operating  a  telephone  system  in  conjunction 
with  high  tension  transmission,  there  is  always  more 
or  less  interference  from  the  inductive  effect  of  the 
high  tension  current.  This  is  especially  true  if  there  is 
any  unbalancing  of  the  high  tension  circuits  or  acci- 
tlental  ground  on  the  telephone  circuit.  This  prob- 
lem of  indiutive  disturbance  to  telephone  lines  has 
been  a  bug-bear  to  all  transmission  companies,  but 
this  company  has  overcome  the  difficulty  to  a  great 
extent  in  a  novel  manner. 


standard    Tiaii--i-l'j;  ui'-'i     il'juiitiUo     lu 
Showing    Meters. 


il    Fields 


$753.02 


At  terminal  points  a  standard  3  kw.  2000  volt 
lightning  transformer  is  introduced  between  the  tele- 
phone wires  before  leaving  the  last  pole.  The  primary 
winding  of  the  transformer  is  bridged  across  the  tele- 
phone circuit.  The  center  point  of  the  winding  is 
carried  to  ground.  The  secondary  winding  is  left 
open.    This  grounding  coil  serves  to  remove  all  static 
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CENTRAL  CALIFORNIA      \ 
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Territory  Served  hy   S;in  Joaquin   Light  and  Power  Corporation. 
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potential  from  the  telephone  circuit  without  in  any 
way  interfering  with  the  clearness  of  speech.  Be- 
tween these  transformers  and  the  telephone  instru- 
ment are  inserted  fuses  placed  in  porcelain  tubes  as  an 


Transformer   Mounting   for    Commercial    Service 
Bakersfleld. 

added  safety.  This  plan  has  worked  admirably  under 
all  conditions  for  a  number  of  years  and  seems  to  have 
satisfactorily  solved  the  telephone  difficulties  for  this 
system. 
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At  all  of  the  secondary  substations  where  not  over 
30,000  volts  is  received,  are  placed  General  Electric, 
Wirts  carbon  resistance  lightning  arresters. 

On  the  60,000  volt  circuits  at  principal  switching 
points  are  ])laced  General  Electric  outdoor  type  alumi- 
num cell  lightning  arresters  with  horn  discharge  gaps. 

A  comprehensive  system  of  distribution  in  the  oil 
well  sections  is  often  made  possible  in  the  feeding 
of  a  group  of  wells  from  the  fact  that  oil  wells  are 
generally  placed  with  some  regularity,  about  50  ft. 
inside  of  the  property  lines,  these  in  many  cases  being 
on  quarter  section  lines.  The  accompanying  cut  shows 
half  of  a  typical  oil  well  distribution  system  to  22  or 
more  wells. 

In  rural  districts  where  the  business  of  the  com- 
pany is  both  the  supply  of  power  for  pumping  water 
and  for  lighting  and  domestic  purposes,  if  the  district 
is  sufficiently  populous,  a  system  of  distributing  lines 
along  the  road,  which  generally  follow  every  section 
line,  is  used.  It  has  been  found  that  where  service 
was  introduced  into  a  section,  even  against  the  preju- 
dice of  the  inhabitants,  it  has  been  eagerly  adopted 
not  only  for  lighting,  but  for  every  conceivable  do- 
mestic service  which  electric  current  can  be  put  to; 
ironing,  operating  sewing  machines,  electric  fans, 
washing  machines,  curling  irons  and  even  cooking. 

Within  the  cities  the  conventional  pole  distribu- 
tion is  used  for  both  2400  volt  2  or  3-phase  circuits  and 
also  series  arc  circuits.  Where  possible  the  lines  are 
carried  through  alleys  between  the  streets.  This  is 
particularly  the  case  in  Bakersfleld,  and  here  60  ft. 
poles  are  used  in  the  business  section  of  the  city.  A 
standard  type  of  transformer  mounting  is  employed. 
The  2400  volt  lines  are  carried  on  an  arm  at  the  top 


Layout    tor   Lines    and   Transformers    for   Group    of 
Oil   Wells. 


Underground  Arc-circuit  Leads  from  Substation. 

of  the  pole.  About  half  way  down  the  pole  are  the 
arms  carrying  the  transformers  and  the  fuse  blocks 
are  mounted  on  a  separate  arm  below  the  transform- 
ers. The  leads  from  the  lines  are  brought  down  to 
the  fuse  blocks  and  then  carried  back  to  the  trans- 
formers.    This   enables   a   trouble   man   to   open   the 
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fuse  blocks  and  insert  new  fuses  without  danger  of 
coming  near  primary  wires. 

Series  arc  systems  are  invariably  used  with  6.6 
ampere  alternating  current.  There  has  recently  been 
installed  in  Bakersfield  a  new  street  lighting  system, 
using  magnetite  luminous  arc  lamps  in  series  on  direct 
current.  The  General  Electric  type  M.S.  regulator 
with  a  mercury  arc  rectifier,  the  primary  voltage  2200 


Poles  to  be  treated  are  raised  with  a  derrick  operated 
through  a  double  drum  hoist  by  a  15  h.p.  Western  Elec- 
tric induction  motor.  A  50  h.p.  tubular  boiler  furnishes 
steam  for  heating  the  creosote  bath.  The  treating 
plant  consists  of  two  square  steel  tanks  placed  at 
either  end  of  a  concrete  trough,  these  are  connected 
by  a  series  of  pipes  and  valves  and  supplied  from  large 
steel  storage  tanks  placed  in  the  rear.    The  pole  which 
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Pole  Treating  Plant  at   Fresno. 


and  rectified  voltage  4500  with  current  of  4  amp.,  is 
used  at  the  substation  for  control  of  this  circuit.  Arc 
circuits  are  brought  out  of  the  substations  under- 
ground in  lead-covered  cable  and  carried  to  the  top 
of  the  first  pole,  standard  outlet  bushings  being  used 
at  the  top  of  the  pole. 

Pole  Treating  Plant. 

During  the  past  3ears  of  operation,  one  of  the  most 
serious  of  the  depreciation  charges  is  for  the  re- 
placement or  repair  of  decaying  pole  butts.  In  1908 
a  systematic  study  of  this  subject  was  begun  with 
the  idea  of  eventually  correcting  or  preventing  the 
trouble  if  possible.  The  poles  in  use  were  native  red- 
wood, cedar  and  yellow  pine  and  Washington  fir. 
During  this  year  a  line  30  miles  long  of  native  yellow 
pine  poles  was  set  after  being  thoroughly  seasoned. 
Part  of  the  poles  were  given  a  brush  treatment  of 
carbolineum  and  with  creosote,  the  remainder  received 
an  open  tank  treatment  of  creosote,  zinc  chloride 
or  crude  oil.  Stubs  of  untreated  timber  were  set  at 
intervals  along  the  line  for  the  purpose  of  compara- 
tive observation.  In  June,  1910.  after  a  period  of  27 
months  the  line  was  inspected  with  the  result  that  the 
untreated  stubs  were  found  to  be  completely  rotted. 
The  brush  treated  were  found  to  be  in  a  greater  or 
less  condition  of  decay,  those  treated  with  crude  oil 
being  in  somewhat  better  condition  than  those  given 
the  carbolineum  or  creosote  coat.  About  one-quarter 
of  the  poles  given  the  zinc  chloride  treatment  showed 
signs  of  decay  while  50  per  cent  of  the  entire  line 
which  received  the  open  tank  creosote  treatment  were 
in  sound  condition. 

On  the  results  of  these  tests  an  open  tank  creo- 
sote treating  plant  was  erected  at  Fresno  in  1911  and 
all  of  the  poles  now  used  on  the  system  undergo  this 
treatment,  but  for  the  butts  only. 

The  plant  covers  about  four  acres  adjacent  to  the 
railroad  at  the  outskirts  of  the  city  and  comprises  a 
yard  for  storage  of  both  treated  and  untreated  poles. 


must  be  dry  is  lowered  into  the  tank  containing  hot 
creosote.  This  for  Washington  fir  is  heated  to  212 
degrees  I'",  and  the  pole  remains  in  this  bath  for  four 
hours.     It  is  then  placed  in  cold  oil  for  an  additional 


10,000    Volt    Traii.'^ininier    Mounting. 

period  of  three  hours  and  the  resulting  penetration  is 
about  three  quarters  of  an  inch.  With  yellow  pine 
the  penetration  is  greater,  in  some  cases  extending 
almost  to  the  center  of  the  pole. 


432 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS  [Vol 


XXVIII— No.  19 


Siena   Nevada    Mountain    Sunitnit. 


Hydraulic  Development  and  Power  Plants. 

HE  water  supply  for  the  sys- 
tem, as  operated  at  present, 
is  derived  from  the  north 
fork  of  the  San  Joaquin 
River.  This  sujiply  comes 
from  the  water  sheds  of  two 
tributaries  to  the  north  fork, 
the  north  and  south.  In 
190<)  it  was  decided  to  erect 
an  immense  dam  at  the  site 
of  the  then  existing  dam  in 
Crane  Valley,  this  valley 
being  part  of  the  north  fork 
of  the  stream.  There  were 
a  number  of  serious  prob- 
lems to  overcome  in  the 
construction  of  so  large  a 
dam  and  the  entire  matter, 
together  with  the  recon- 
struction of  the  old  canal  system  and  of  the  Xo.  1 
power  plant,  was  placed  in  the  hands  of  J-  G.  White 
&-  Company  of  New  York. 


Waste  Weir  No.   3   Canal 


As  completed,  this  dam  has  a  total  length  on 
the  top  of  1860  ft.  The  height  above  the  lowest  point, 
of  the  canyon  is  150  ft.  the  crest  width  of  the  earth 
fill  section  is  30  ft.  and  of  the  rock  fill  section  15  ft. 
The  corewall  of  1  to  2j4  to  5  concrete  extends  through- 
out the  length  of  the  dam  at  its  center.  On  the  up- 
stream side  of  this  corewall  the  dam  is  a  hydraulic 
earth  fdl.  On  the  down  stream  side  it  is  a  rock  fill 
construction. 

In  building  the  corewall  the  native  granite  was 
thoroughly  exposed  and  a  trench  was  made  10  ft. 
deep.  The  concrete  was  built  into  this  trench  and 
the  wall  gradually  tapered  until  a  width  of  2  ft.  was 
obtained  at  the  crest.  The  batter  on  the  down  stream 
side  is  1 :50  and  on  the  other  side  1  :7S.  The  core- 
wall  is  reinforced  with  1  in.  plain  square  bars  at  the 
bottom  and  these  decrease  in  size  until  at  the  to])  the 
bars  are  3/i  in.  Great  care  was  taken  that  the  base 
of  this  wall  should  form  an  absolutely  water  tight 
joint  with  the  native  rock. 

In  building  the  hydraulic  fill  on  the  up  stream  side 
earth  suitable  for  this  work  was  found  near  the  dam. 
This  material  consists  of  coarse  disintegrated  granite 
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with  red  clay  and  adobe,  which,  when  mixed,  form 
a  very  solid  embankment.  The  impervious  clay  ma- 
terial was  carefully  placed  next  the  corewall  while 
the  coarser  ,s;ranite  material  was  placed  farther  out 
from  the  wall. 


Conduit    Nu.    3    Line. 

Water  for  hydraulic  purposes  was  brought  from 
a  point  about  6  miles  away  through  ditch  and  flume 
and  was  delivered  to  the  nozzles  of  the  hydraulic 
giants  under  a  pressure  of  150  lb. 

A  large  quarry  was  developed  at  the  eastern  ex- 
tremity of  the  dam  and  rock  was  transported  on  tres- 
tles from  which  it  was  dumped  in  place  in  front  of 
the  corewall.  Much  of  the  rock  was  carefully  placed 
by  hand  so  that  a  compact  fill  was  obtained.  In  pro- 
ceeding with  this  work  it  was  found  possible,  using 
two  shifts,  to  deposit  19.000  cu.  yd.  in  one  month. 

The  configuration  of  the  ground  surface  was  such 
that  it  was  not  necessary  to  place  a  spillway  in  the 
dam  proper.  This  spillway  has  been  placed  in  an  ad- 
joining canyon  east  of  the  dam.  The  sill  of  the  spill- 
way is  at  an  elevation  8  ft.  below  the  high  water  level 
of  the  reservoir.  The  spillway  has  a  length  of  70  ft. 
between  the  end  abutments  and  there  is  a  pier  in  the 
center  which  supports  the  heavy  timber  framework 
of  the  structure.  There  are  12  gates  in  which  are 
placed  3  in.  planks  to  regulate  the  height  of  the  spill- 
way. These  gates  are  6  ft.  wide  and  are  constructed  to 
bold  the  water  level  9  ft.  above  the  sill  if  necessary. 
The  waste-way  is  cut  out  of  solid  rock  but  has  a  con- 
crete floor  at  the  sill. 

The  reservoir  formed  by  this  dam  is  about  5 
miles  long.  It  contains  51,000  acre  ft.  and  catches 
the  run-off  from  52  square  miles,  adjoining  the  n.>rth 
fork,  and  26  square  miles  of  the  south  fork.  The 
reservoir  area  itself  is  1200  acres. 

During  the  construction  of  this  reservoir  there 
was  cleared  off  3,500,000  board  ft.  of  lumber.  Part 
of  this  was  used  in  construction  work.  The  remainder 
was  shipped  out  in  the  returning  freight  wagons. 

For  controlling  the  outlet  of  water  into  the  canal 
system  a  concrete  tower  has  been  erected  in  the  reser- 
voir, outside  of  the  upper  toe  of  the  dam.  This  tower 
opens  into  a  horizontal  tunnel  722  ft.  long,  whicli  is 
carried  through  the  rock  under  the  dam  and  into  a 
concrete  basin  below  the  dam,  on  one  side  of  which 


is  contained  an  Ogee  overflow  wier.  The  gates  allow- 
ing the  flow  from  the  reservoir  into  the  controlling 
tower  are  operated  through  bevel  gears  placed  on  the 
top  of  the  tower  structure.  These  gates  are  placed  at 
dift'erent  heights,  so  that  by  proper  manipulation, 
water  may  enter  the  tower  from  the  surface  only,  at 
any  elevation  of  the  reservoir  level. 

Storage  water  from  the  reservoir  enters  the  con- 
duit system,  which  consists  of  a  series  of  canals,  tun- 
nels and  flume  trestles,  covering  a  distance  of  4.22 
miles,  and  is  delivered  into  the  regulating  reservoir 
of  No.  3  power  house.  The  canals  are  in  earth  and 
have  a  trapezoidal  section,  the  sloping  sides  being 
1  to  1,  the  width  of  the  bottom  for  part  of  the  distance 
being  5  ft.  with  a  grade  of  .15  ft.  per  100  ft.  and  the 
remainder  6  ft.  with  a  grade  of  .1  ft.  per  100  ft.  The 
depth  of  the  excavation  is  3^4  ft.  and  the  canal  is 
given  a  3  in.  lining  of  concrete.  The  tunnels,  four  in 
number,  are  5  ft.  wide,  6  ft.  high,  with  a  semi-circular 
roof  and  are  concrete  lined.  They  are  built  on  a 
grade  of  .3  ft.  per  100  ft.  There  are  13  semi-circular 
steel  flumes  6  ft.  in  diameter,  which  are  given  the 
same  grade  as  the  tunnels.  These  flumes  are  some- 
what novel  in  construction,  being  of  ^  in.  riveted 
sheet  steel  and  are  supported  on  timber  cradles  and 
bolsters  which  in  turn  are  carried  by  standard  4  pile 
trestle  bents.  Expansion  and  contraction  are  pro- 
vided for  by  an  unriveted  slip  joint.  This  joint  is 
bridged  on  the  outside  with  a  strap  of  heavy  canvas 
which  is  held  in  place  by  a  steel  strip  at  either  end. 
This  homely  device  has  proven  economical  and  effi- 
cient. The  capacity  of  this  conduit  line  is  100  cu.  ft. 
per  sec.  The  tunnels  and  trestles  comprise  27  per 
cent  of  the  distance  between  the  dam  and  No.  3  reg- 
ulating reservoir. 

After  being  discharged  from  power  house  No.  3 
the  flow  is  allowed  to  pass  down  the  canyon  of  the 
north  fork  to  a  point  near  the  junction  of  that  stream 
and  the  south  fork,  where  a  small  diversion  wier  of 
concrete  serves  to  form  a  pond  from  which  the  No.  1 
conduit  system  is  supplied. 


Metal   Flume  and  Spillway  No.   3   Line. 

In  this  system  there  are  16  tunnels,  having  an 
aggregate  length  of  10775  ft.  These  tunnels  are  lined 
with  concrete,  5  ft.  wide  and  6  ft.  high,  the  top  being 
semi-circular.    There  is  12,300  ft.  of  canal  in  earth  and 
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715.5  ft.  of  concrete  flume,  at  points  where  it  would  be 
difficult  to  maintain  an  earth  canal. 

Where  canyons  are  crossed  the  semi-circular  riv- 
eted steel  flume  mounted  on  timber  cradles  and  con- 
ventional trestle  construction  are  used.  This  canal 
should  be  of  particular  interest  to  California  engineers 
as  a  departure  in   the   practice  of  building  canals   as 


2  ft.  wide  was  dug  in  this  bank  and  carried  down  to 
about  1  ft.  below  the  bottom  of  the  canal.  Wooden 
forms  were  used  in  building  the  corewall  and  were 
placed  in  the  trench,  being  held  by  the  earth.  The 
bottom  of  the  corewall  was  allowed  to  spread  out 
but  the  wall  itself  has  a  thickness  of  6  in.  and  is  car- 
ried well  abo\e  the  berm  of  the  canal.     This  wall  is 


Diversion   Dam   for  No.   1   Conduit. 
West   End   Crane   Valley   Dam. 
Settling    Basin    No.    1    Conduit. 
Trestle  and  Steel  Flume. 


Spillway    Crane    Valley    Dam. 
Diverting   Dam    and    Concrete    Flume. 
Downstream  Face  Crane  Valley  Dam. 
No.   1  Conduit. 


ordinarily  understood  on  the  Pacific  Coast.  It  was 
found  that  to  maintain  a  canal  in  the  natural  ma- 
terial, which  is  a  disintegrated  granite,  was  a  more 
or  less  uncertain  matter,  as  the  outer  walls  of  the 
canal  were  not  only  unstable,  but  were  frequently  at- 
tacked by  burrowing  rodents.  After  considering  the 
problem  of  a  proper  construction  thoroughly  and  the 
absolute  necessity  of  maintaining  the  flow  during  re- 
construction, it  was  decided  to  build  a  corewall  in 
the  outer  bank  of  the  canal.     Accordingly  a  trench 


reinforced  with  3  in.  x  12  in.  mesh  No.  6.10  gauge  Clin- 
ton woven  wire  cloth  7  ft.  wide. 

There  are  two  points  where  the  canal  is  carried 
into  gulches  which  by  cross  embankments,  form  small 
settling  reservoirs  of  about  one-third  acre  each.  The 
embankment  was  constructed  as  a  submerged  rock- 
filled  crib,  the  face  being  tightly  sheeted  and  conven- 
tional corewall  brought  up  above  the  ground  surface. 

In  the  south  fork  of  this  branch  is  a  concrete 
diverting  dam   from  which  the  water  is  carried  into 
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Tunnel    Flume  an.i 


nduit. 


one  of  the  settling  basins  already  mentioned.  This 
dam  has  a  length  of  110  ft.  and  a  height  of  20  ft.  It 
has  a  vertical  wall  on  the  down  stream  side  and  a 
slanting  wall  on  the  up-stream  side.  At  the  west  end 
of  this  dam  is  a  single  outlet  gate  6  ft.  wide  and  frcin 
this  outlet  a  concrete  flume  is  carried  along  the  side 
hill  to  deliver  the  flow  into  the  setling  basin.    This  con- 


crete flume  is  5  ft.  wide,  and  5  ft.  deep.  The  side 
walls  are  6  in.  thick  and  are  reinforced  like  the 
canal  corewall.  The  bottom  is  laid  directly  upon  the 
prepared  rock  surface. 

In  the  reconstruction  of  this  line  tunnels  were  em- 
ployed wherever  possible  to  shorten  the  line. 

The   canal    is   carried   to   the   end   or   spur  of  the 


436 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS  [Vol.  XXVIU— No.  19 


t- 


mk. 


inountain,  which  divides  the  north  fork  from  the  main 
San  Joaquin  River,  and  deHvers  its  flow  into  an  8-acre 
forebay  reservoir  constructed  at  a  most  convenient 
point  for  power  development.  It  is  oblong  in  shape 
and  was  formed  by  throwing  up  a  simple  and  inex- 
pensive earth  embankment  along  one  side.  It  has 
a  capacity  of  35  acre.  ft.  The  location  of  this  reservoir 
is  not  only  unusually  convenient,  but  is  picturesque 
in  the  extreme,  and  a  remarkable  view  of  the  surround- 
ing canyons  and  mountains  of  the  San  Joaquin  River 
and  its  branches  may  be  obtained  from  this  i)uint. 

A  fall  of  —  ft.  from  a  diversion  in  the  south  fork 
tc  the  Crane  Valley  reservoir,  and  the  drop  between 
Power  House  No.  3  and  the  intake  of  the  second  canal 
of  —  ft.  form  the  sites  for  two  new  power  installa- 
tions to  be  developed  in  the  near  future. 

No.  3  Power  Plant,  which  at  the  present  time  is 
the  highest  in  the  system,  is  supplied  through  a  tun- 
nel from  the  regulating  reservoir  at  an  elevation  of 
about  20  ft.  below  the  high-water  level.  In  this  tun- 
nel is  placed  a  taper  pipe  for  a  length  of  20  ft.  varying 
in  diameter  from  60  in.  to  52  in.  and  3/16  in.  thick- 
ness. After  passing  through  a  gate  valve  the  main 
pipe  line  52  in.  in  diameter  extends  to  the  power 
house,  a  distance  of  3,131  ft.  The  fall  at  this  point  is 
401  ft.  The  pipe  varies  in  thickness  as  follows:  1141 
ft.  of  3/16  in.,  170  ft.  of  7/32  in.,  160  ft.  of  14  in,  680  ft. 


of  5/16  in,  320  ft.  of  %  in.,  100  ft.  of  1/2  in. 

There  are  a  number  of  spring  relief  valves  pro- 
vided. The  pipe  is  buried  at  least  18  in.  below  the 
surface  of  the  ground  and  is  anchored  at  intervals  in 
concrete  abutments. 

The  feeder  pipes  to  supply  the  water  wheels  are 
taken  off  the  main  pipe  at  right  angles  and  pass  below 
the  floor  of  the  building,  terminating  in  deflecting 
needle  nozzles. 

The  plant  is  equipped  with  two  main  generating 
units.  The  generators  are  Bullock  1000  kw.  300 
r.p.m.  They  generate  3-phase  current  at  550  volts. 
The  armatures  are  Y  connected  with  grounded  neu- 
trals. .An  unusual  and  somewhat  unsatisfactory  ex- 
pedient is  adopted  with  these  machines  in  that  the 
exciters  are  mounted  on  the  generator  shaft  and  stand 
between  the  main  generator  and  one  of  the  main  bear- 
ings. The  exciter  is  a  6-pole  125-voIt  d.c.  generator. 
There  are  two  overhung  Doble  tangential  water 
wheels  in  sheet-steel  housing,  one  at  either  end  of  the 
shaft.  These  are  controlled  by  a  Lombard  type  O 
governor  which  in  turn  is  operated  by  an  oil  pump 
belted  to  the  generator  shaft.  The  switch  board  con- 
tains 4  vertical  panels  and  a  4-panel  bench  board  and 
is  equipped  with  Westinghouse  and  Wagner  instru- 
ments. The  30,000-volt  Kelman  high-tension  oil  cir- 
cuit breakers,  of  which  there  are  three  sets,  are  ope- 
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rated  from  levers  mounted  on  the  bench  board.  These 
high-tension  circuit  breakers  are  themselves  mounted 
on  steel  brackets  fastened  to  the  rear  wall  of  the  build- 
ing and  the  high-tension  wires  are  mounted  on  insu- 
lators supported  from  steel  brackets  above  the  circuit 
breakers. 

A  20-ton  Maris  traveling  crane  operates  thrnui;h- 
out  the  length  of  the  building. 

The  building  is  of  concrete  36  ft.  wide  and  05  11. 
long.  The  walls  are  14  in.  thick  with  buttress  columns 
which  support  a  reinforced  concrete  crane  rail  integral 
with  the  walls. 

The  roof  is  of  corrugated  iron  supported  on  steel 
Fink  trusses  and  steel  purlins.  The  transformers,  7  in 
all,  (1  being  a  spare)  are  contained  in  separate  con- 
crete compartments  adjoining  the  rear  wall  of  the 
building.  These  transformers  are  of  the  Bullock  350 
k.v.a.  type  and  are  water  cooled. 

San  Joaquin  No.  1  Power  House  was  placed  in 
full  operation  in  the  summer  of  1911  and  replaced  the 
original  plant  built  in  1896  which  was  famous  in  its 
dau  for  the  high  head  employed  and  as  one  of  the 
history-making  power  plants  during  the  development 
period  of  long-distance  transmission.  The  old  ])lant 
has   been    dismantled   and    the    building   is   used   as   a 


Kxterioi-  of  Power  House  No.  3. 

Storehouse.  The  famous  pipe  line  of  18  years  ago 
still  remains,  however,  in  apparently  as  good  condi- 
tion as  when  installed.  A  new  3000  kw.  generating 
unit  is  to  be  installed  in  an  addition  to  the  power 
house  and  supplied  by  this  pipe.  This  installation  is 
to  be  used  only  on  a  4  to  ^  hour  peak  of  the  load. 
Water  for  the  new  plant  is  taken   from   ihe  fore- 


interior  of   Power   House  No. 
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bay  reservoir  at  a  point  on  its  south  side  throtigh  a 
heavy  concrete  head  works.  This  consists  of  a  double 
fcrebay  with  hand  operated  screw-stem  sluice  gates 
and  provided  with  fine  and  coarse  screens.  The  two 
pipe  lines  lead  from  this  forebay  and  immediately 
take  their  course,  which  is  somewhat  diverging,  down 
the  precipitous  mountain  side.  The  pipes  are  well 
buried  throughout  their  length  and  arc  anchored  at  a 
number  of  suitable  points  with  heavy  concrete  jiiers 
placed  in  the  bell  holes  e.xca\ated  for  ri\eting  the  pii)e 
seams.  The  steepness  of  the  moimtain  side  and  its 
rocky  and  generally  rough  character  made  the  installa- 
tion of  these  ]Mpes  a  difticult  feat.  In  addition  it  was 
necessary  to  do  the  work  under  the  hot  sun  during 
the  summer  months  when  the  men  were  constantly 
menaced  by  rattlesnakes  which  persisted  in  falling  into 


the  pipe  trenches  and  necessitated  the  entire  attention 
of  one  man  to  kill  them  and  warn  those  working. 

The  maximum  grade  on  the  mountain  side  is  71 
per  cent.  The  i)ipes  were  laid  beginning  at  the  bot- 
tom and  were  filled  with  water  as  the  work^proceeded 
iii  order  that  the  temperature  of  the  metal  might  be 
kept  as  nearly  uniform  as  possible.  It  was  furnished 
in  lengths  of  30  ft.,  the  niaxinuim  weight  of  sections 
being  10,000  lb.  .\  tramway  was  built  to  assist  in  the 
delivery  of  pi])e  to  the  trench.  l>oth  pipes  have  a 
diameter  of  34  in.  at  the  bottom  and  a  thickness  of 
Y^  in.  and  are  lap  welded.  This  diameter  increases 
and  the  thickness  decreases  as  the  pipe  proceeds  up 
the  hill  until  at  the  top  the  former  is  44  in.  and  the 
latter  J4  i"-,  the  greater  part  of  the  pipe  being  lap 
riveted.     Near  the  top  a  Venturi  meter  equipped  with 
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Power  House  No.   1   Showinyr  Pipe   Lines   and   Original   Installation. 


an  autiniiatic  reciirdiii^  device  was  iii.-italled  in  (nic  of 
the  pipe  lines.  The  pipes,  as  they  approach  the  power 
house,  are  deeply  buried  and  anchored  in  solid 
concrete.  They  enter  the  buildinjj  below  the  tloor  line 
ai.d  branch,  each  branch  goingf  to  one  of  the  four  main 
water  wheels. 

The  older  pipe  line  is  24  in.  in  diameter  and  varies 
in  thickness  from  Xo.  12  H.  W.  (i.  at  the  to])  to  20  in. 
at  the  power  house,  js  in.  thick  and  4,077  ft.  long,  in- 
cluding a  30  in.  diameter  receiver. 

Pipe  connections  to  operate  the  two  water  driven 
exciter  sets  are  taken  frdin  each  pipe  line.  These 
10-in.  extra  heavy  steel  pipe  connections  are  brought 
fi-st  to  the  ground  surface.  .A  system  of  4  cross  gates 
and  fittings  makes  it  possible  to  feed  either  or  both 
exciters  from  either  or  both  pipe  lines.  A  tap  is  taken 
out  to  supply  a  tank  from  which  water  for  cooling 
the  transformers  is  taken.  This  tap  contains  an  auto- 
matic vahc  which  keeps  llic  tank  full  of  water  at  all 
times. 

The  ])ower  house  building  is  148  ft.  long  and 
71  ft.  6  in.  wide.  It  is  a  heavy  steel  frame  struct tnc 
covered  with  two  layers  of  Hyrib  expanded  metal  and 
Portland  cement  plaster  lj/2  in.  thick.  This  method  of 
building  a  double  wall  insures  a  dead  air  space  and 
tends  to  lower  the  summer  tem]5crature.  a  necessary 
feature  in  this  locality. 

The  steel  frame  consists  of  three  lines  of  column^, 
two  of  them  being  along  the  front  and  rear  of  tiic 
building,  the  third  down  the  center.  Between  the 
front  and  center  line  is  the  main  generating  space. 
Between  the  center  line  and  the  rear  is  the  space 
occupied  by  transfonuers,  switch  board  and  amjilc 
storerooms  on  the  main  floor  and  on  the  second  flour 
by  the  high-tension  switching  gallery  of  w^hich  there 
are  two  sections.  .-\n  all  electrically  driven  traveling 
crane  operates  the  length  of  the  generating  bay. 


There  arc  four  main  generating  units.  The  gener- 
ators .-ire  (ieneral  Electric  4,000  k.v.a..  2..300  volt, 
3-phase,  and  operate  at  400  r.p.m.  The  water  wheel 
i.-  a  single  overhung  Doble  runner  enclosed  in  a  cast- 
iron  housing  and  is  equipped  with  two  needle  nozzles. 
The  upper  or  main  nozzle  is  operated  by  a  type  Q 
Lombard  governor.  The  lower  nozzle  is  a  by-pass 
and  opens  when  the  main  nozzle  closes,  thus  removing 
the  water  from  the  w'heel  without  shock  to  the  pipe 
lines.  The  automatic  mechanism  gradually  closes  the 
by-pass  needle  so  that  water  may  be  conserved  when 
h  is  not  in  use. on  the  wheel. 

There  are  three  exciter  sets,  the  generator  in  each 
case  being  a  General  Electric  type  M.P.  6  pole,  100 
k\v..  900  r.p.iu.,  250  v.  d.c.  machine.  One  set  is  driven 
by  a  Doble  overhung  water  wheel  at  one  end  of  the 
generator  shaft  and  a  150  h.p.,  General  Electric  type  I 
induction  motor  is  at  the  other  end.  The  second  ex- 
citer set  is  similar  but  has  no  induction  motor.  The 
third  exciter  set  is  similar  to  the  first  described,  hav- 
ing the  induction  motor,  but  no  water  wheel. 

.\  three-crank  oil  pump  driven  by  a  1^4  h.p.  General 
Electric  induction  motor  circulates  oil  to  the  trans- 
formers. There  is  also  provided  one  2-cylinder  air 
compressor  driven  by  a  4  h.p.  General  Electric  induc- 
tion motor.  The  transformers  occupy  four  compart- 
ments open  to  the  main  bay  but  enclosed  in  concrete 
walls  on  the  other  three  sides.  In  each  compartment 
are  three  1500  k.v.a.  General  Electric  transformers 
mounted  on  4  wheel  steel  trucks  which  in  turn  rest  on 
rails  in  the  concrete  floor  and  permit  the  transformer 
to  be  moved  out  into  the  main  bay  so  that  it  may  come 
under  the  travelinti-  crane.  The  transformers  are 
wound  for  a  star  connection  of  69.450  volts,  are  water 
cooled  and  the  tanks  are  connected  through  a  system 
of  piping  to  a  concrete  oil  sump-tank  which  is  placed 
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below  and  outside  of  the  building.  Connection  is  also 
made  with  a  steel  tank  which  holds  enough  oil  for  one 
transformer  placed  below  the  main  station  floor. 

The  switch  board  supplied  by  the  General  Electric 
Company  is  of  black  slate  in  17  vertical  panels,  which 


Bank  of  Transformers. 

control  four  generators,  iwo  exciters,  1  Tirrill  auto- 
matic regulator,  four  transformer  banks  and  the  re- 
mainder for  high-tension  lines.  Indicating  and  graphic 
recording  instruments  are  provided  in  accordance  with 
the  most  modern  practice. 

The  2,3CX)  volt  generator  and  transformer  switches 
are  placed  in  concrete  cells  directly  in  the  rear  of  the 
switch  board  so  that  the  connection  between  the  op- 
erating handles  on  the  switch  board  and  the  switches 
is  entireh'  nicchaniral. 


The  high  tension  circuit  breakers  were  supplied 
by  the  Kclman  Manufacturing  Company  and  are  ar- 
ranged in  two  rows.  Between  these  rows  are  two 
parallel  fireproof  walls  and  between  these  walls  the 
high  tension  leads  from  the  transformers  are  brought 
up  and  then  branched  to  the  circuit  breakers  on  either 
side.  The  space  between  these  walls  also  contains 
series  and  shunt  transformers. 

There  are  two  sets  of  high  tension  bus  lines,  each 
set  being  divided  at  its  center  point  where  a  Kelman 
nil  circuit  breaker  is  placed.  There  are  altogether 
18  sets  of  high  tension  circuit  breakers,  each  set  being 
equipped  with  knife  blade  disconnecting  switches. 
There  is  provision  for  six  outgoing  transmission  lines, 
although  but  four  are  at  present  installed. 

The  method  adopted  by  this  company  in  carrying 
60,000  volt  lines  from  the  building  is  unique.  A  Locke 
wall  insulator  mounted  in  a  concrete  slab  is  placed 
on  an  angle  to  an  opening  in  the  building  wall  of  about 
45  degrees.  Above  this  is  a  lean-to  roof,  the  whole 
being  structurally  connected.  All  of  the  high  tension 
wiring,  switches  and  insulators  are  mounted  on  struc- 
tural steel  framew^ork. 

This  building  contains  no  wood  or  inflammable 
structural  material  of  any  sort,  the  window  frames 
being  of  steel  and  the  windows  of  wire  glass.  This 
power  house  has  a  total  capacity  of  20,000  h.p.  The 
hydraulic  head  is  1420  ft.  The  discharge  from  the 
plant  is  directly  into  the  San  Joaquin  River.  The  lines 
leading  from  the  plant  are  provided  with  General  Elec- 
tric outdoor  type  aluminum  cell  lightning  arresters, 
equipped  with  horn  gaps. 

Kern  Canyon  Power  Plant. — The  Kern  River 
emerges  from  the  canyon  through  an  openiqg  in  the 
sheer  side  of  the  mountain  that  appears  as  though 
it  might  have  been  cut  by  some  gigantic  ditching  ma- 
chine.    It  is  \'  shaped  and  extremely  rough,  the  pre- 


Interior  of  Power  House  No.  1. 


Main    Switchboard. 
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cipitous  mountain  sides  being  strewn  with  jagi^i-d 
ledges  and  great  granite  boulders.  About  two  miles 
above  this  month  a  granite  ledge  forms  a  natural  dam 
across  the  river.  On  the  north  side  and  about  .^0  ft. 
back  of  this  ledge  is  the  opening  into  the  tunnel  which 


y^  in.  at  the  top  to  fg  in.  at  the  bottom  and  has  a 
length,  including  the  receiver,  of  4,077  ft.,  and  the 
total  drop  is  1,411  ft. 

The  power  house  is  a  frame  structure  at  the  river's 
edge  just  outside  the  canyon  and  contains  three  Gen- 
eral Electric  revolving  field  450  kw.,  3-phase  gen- 
erators driven  at  257  r.p.m.  through  a  flywheel 
coupling  by  Knight  water  wheels. 

Water  from  the  receiver  is  carried  to  the  water 
wheels  after  passing  a  hydraulic  operated  gate  valve. 
These  valves  are  operated  from  a  bench  board  near 
the  main  switch  board,  each  by  a  brass  handle  and 
dial,  as  is  also  the  gate  at  the  top  of  the  pipe  line. 
Between  the  hydraulic  gates  and  the  water  wheel  are 
butterfly  valves  which  are  operated  by  a  cast-iron 
hand  wheel  and  column. 

There  are  two  exciters,  the  generators  of  each 
being  General  Electric  17.5  kw.  operating  at  1,100 
r.p.m.     One  of  these  is  driven  by  a  Pelton  triple  run- 


Plpe   Line  ami   Kern  River   Power   House. 


carries  water  to  the  power  plant.  This  opening  is  cov- 
ered by  a  grizzly  of  heavy  iron  bars,  and  within  it  is 
placed  a  sluice  gate  to  shut  ofY  the  flow,  this  tunnel 
opening  being  at  all  times  submerged. 

This  plant  is  one  of  the  first  hydroelectric  plants 
111  lie  installed  in  California,  and.  while  small,  has  had 
an  interesting  history.  When  first  constructed, 
water  was  carried  from  the  point  of  diversion  along 
the  face  of  the  rocky  cliff  in  a  wooden  flume.  The  high 
factor  of  depreciation  and  the  danger  of  breaks  with 
resulting  interruptions  in  the  operation  of  the  plant 
made  its  abandonment  advisable,  to  be  replaced  with  a 
tunnel  8.500  ft.  long,  driven  through  the  solid  granite 
mountain.  This  tunnel  is  8  ft.  wide  and  7  ft.  high  and 
has  a  gradient  of  0.32  per  cent.  It  is  lined  with  con- 
crete, and  terminates  at  the  head  of  the  pipe  line  as 
did  the  old  flume. 

After  leaving  the  tunnel  the  water  passes  through 
a  Sy2  ft.  diameter  hydraulic  piston  operated  gate  valve 
and  thence  into  the  pipe  line.  This  pipe  is  not  buried 
but  rests  on  the  surface  of  the  ground,  being  anchored 
at  a  number  of  points  with  steel  cables  turned  about 
the  pipe  and  fastened  into  concrete  piers.  The  pipe 
has  a  diameter  of  66  in.  and  varies  in  thickness  from 


ner  water  wheel,  the  other  by  a  Knight  single  runner 
wheel. 

The  switch  board  has  8  panels,  3  for  transformer 
circuits,  1  for  exciters,  3  for  generators,  and  1  for  volt- 
age regulator. 

There  are  nine  General  Electric  transformers,  six 
of  them  are  old  style  air  cooled  160  kw.  capacity  with 
a  voltage  ratio  of  500  to  10,000.  The  remaining  three 
are  of  the  newer  vertical  type,  also  air  cooled,  and  are 
of  the  same  capacity  and  voltage  ratio. 
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Intake  Kern  River  Plant. 


442 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS  [Vol.  xxvili— No.  19 

Steam   Power   Plants. 

l^ower 


Two  roi.irv  blowers  driven  by  water  wheels  fur- 
nish the  air  for  cooling  the  transformers.  A  third 
blower  furnishes  air  which  is  driven  into  the  revolving 
armatures  of  the  generators  for  cooling,  there  being 
seasons  of  the  year  when  the  temperature  at  this  plant 
becomes  excessive. 


K*'lman    t.ip.niMp    \  i 


>ll     >\VltilU 


111    llish    Tension    G;ilk>ry. 


A  tWD-circuit  transmission  line  conveys  the  cur- 
rent to  Bakersfield,  where  it  is  synchronized  with  the 
other  10.000  volt  circuits  in  this  district. 


Boilers,    H;ikiT.stk'kl    Plant. 


RESNO  I'ower  Station—The 
steam  power  plant  in  the 
citv  of  Fresno  acts  also  as  a 
substation  for  the  distribu- 
tion both  of  the  local  city 
system  and  for  a  number  of 
outgoing  branch  circuits 
which  cover  a  large  terri- 
tory. This  station  adjoins 
(|M'  .  ^'^^^■^^^H  the  tower  of  the  water 
■V^  ,  I'BBjj^PjB^B  works.  The  power  station 
lyyl*c'  '  IP  ''^*H  '!^  inclosed  in  a  substantial 
*i^''  ™      brick      building      containing 

the  entire  e(|uipuietit   in  use 
at  this  point. 

The  steam  section  con- 
sists of  four  Babcock  & 
Wilcox  boilers,  two  of  them 
being  of  200  h.p.  each,  the  remaining  two  being  each 
300  h.p.  The  conventional  accompaniment  of  W'orth- 
ington  feed  pumps,  one  Hooper  exhaust  heater,  one 
W'orthington  condenser  placed  in  the  basement  of 
the  building,  and  outside  under  the  sidewalk  a  cement 
tank  with  a  capacity  for  620  bbl.  of  oil. 

Held  ready  for  immediate  operation  at  all  times 
is  a  cross  compound  grid,  valve,  Macintosh  and  Sey- 
mour 750  h.p.  engine.  This  engine  is  connected  through 
a  double  4  ft.  belt  to  a  ])ulley  which  forms  a  joint  con- 
nection between  two  motor-generator  sets.  Thus,  it 
i.:  possible  by  manipulation  of  the  clutches  at  either 
end  of  this  jiulley  to  drive  the  motor  generators  from 
the  engine  in  case  of  failure  of  the  supply  of  electricity 
fiom  the  transmission  system.  These  motor  "generator 
sets  consist  on  one  side,  of  a  W'estinghouse  335  h.p. 
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■Wiring   Diagram    San    Joaquin   No.    1    Power    House. 


It  is  proposed,  in  the  near  future  to  erect  a  low 
dam  at  the  intake  of  this  plant,  enlarge  the  tunnel  and 
pipe,  sealing  the  junction  between,  thus  carrying  the 
pressure  head  from  the  reservoir  level  formed  by  the 
dam.  A  single  3,000  kw.  generating  unit  is  to  be  in- 
stalled in  a  modern  concrete  fireproof  structure. 


synchronous  motor  on  which  is  directly  mounted  a 
6  kw^  6  pole  exciter.  This  motor  is  connected  through 
a  flexible  coupling  to  a  General  Electric  200  kw.  6  pole 
d.c.  generator,  the  other  end  of  the  shaft  being  con- 
nected to  the  engine  pulley  through  a  jaw  clutch  ope- 
rated by  a  hand  wheel  trear.     Connected  to  the  other 
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steam    Plant. 


end  of  the  pulley  through  a  similar  jaw  clutch  is  a 
inotor  generator  set  of  a  somewhat  later  type,  haviiij; 
but  two  hearings.  This  set  has  a  \\^estinghousc  2()() 
h.p.,  2,200  volt,  sj^nchronous  motor.  The  generator  is 
of  the  same  make,  of  200  kw.  capacity.  The  exciter 
i.s  mounted  on  the  shaft  as  in  the  first  instance.  The 
speed  of  the  set  is  450  r.p.m. 

There  has  been  recenth-  installed  an  additional 
\\^estinghouse  motor  generator  set.  the  motor  being 
.580  h.p.,  operating  at  720  r.p.m.  The  generator  is 
400  k\v.,  equipped  with  interjioles  and  a  ball  thru-l 
bearing.  This  set  is  ordinarily  used  to  carrj'  the  local 
street  railway   load.     There  is,   for  this   set.  a   motci 


generator  and  e.xciler  unit,  consisting  of  a  Westing- 
house  10  h.p.  induction  type.  C.C.L.  220  volt  motor, 
operating  at  1,110  r.p.m.  and  driving  a  6  kw.  generator 
of  the  same  make. 

Ranged  along  one  side  of  the  building  are  five 
General  Electric  50  light  6.6  amp.  arc  transformers  for 
stries  arc  circuits,  together  with  their  equipment  of 
control  panels. 

The  switch  board  is  of  blue  Vermont  marble  con- 
sisting of  25  panels.  These  control  the  3  outgoing 
30,000  volt  circuits.  2  of  them  supplying  Selma  and 
Reedley  and  Dinuba ;  the  third,  Hanford,  Corcoran. 
There    are   8,   2.300   volt    circuits    for 


and    Coalinga. 


Arc  Transformers  at  Fresno  Plant. 


Switchboard  at  Fresno  Plant. 
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local  distribution,  and  3,  10,000  volt  circuits  for  sub- 
urban distribution.  The  remainder  of  the  panels  con- 
trol generators,  motors,  water  works  circuits  and  rail- 
road circuits. 


Motor    Generators    at    Fresno    Plant. 

At  the  rear  of  the  switch  board  placed  in  brick 
compartments  which  open  only  to  the  outside  of  the 
building,  are  four  sets  of  Stanley  water-cooled  trans- 
formers, there  being,  with  one  exception,  but  two 
transformers  to  a  set.  They  are  T  connected  on  the 
30,000  volt  side  and  are  connected  in  open  delta  on 
the  2,300  volt  side,  and  deliver  both  two  and  three 
phase  current.  The  capacity  of  these  transformers  is 
.=^00  kw.  There  are  in  addition  three  deneral  Electric 
air  cooled  transformers  of  200  kw.  capacity  each. 
These  are  star  connected  on  both  primary  and  second- 
ary sides  and  supply  three  phase  current  to  the  10,000 
volt  suburban  circuits. 

The  high  tension  switch  gallery  is  a  floor  built 
over  the  transformer  compartments  and  contains  two 
lines  of  Kelman  30,000  volt  oil  circuit  breakers,  with 
a  dividing  wall  between  them,  the  entire  gallery  con- 
taining 15  sets  of  switches. 

This  station  is  the  control  point  of  the  northern 
division  of  the  system. 

Bakersfield  Steam  Plant — This  plant  has  but  re- 
cently been  placed  in  commission.  It  was  built  as  an 
auxiliary  emergency  supply  to  the  transmission  sys- 
tem, and  was  placed  at  Bakersfield  as  the  logical  cen- 
ter of  distribution  for  the  Southern  Division,  and  as 
the  cheapest  fuel  depot.  This  plant  is  strictly  modern 
throughout  and  represents  the  best  practice  for  effi- 
ciency and  stand-by  service. 

The  building,  like  all  the  recent  work  of  this  com- 
pany, is  of  massive  steel  frame  construction  covered 
with  Hyrib  expanded  metal  and  finished  with  plaster 
concrete  walls.  It  is  in  two  main  sections  divided  by 
a  fireproof  wall,  one  containing  the  boilers  and  fuel 
supply  apparatus,  the  other  the  prime  movers,  auxil- 
iaries, transformers,  and  the  switching  apparatus.  The 
building  is  fireproof  throughout.  In  the  boiler  section 
along  either  side  are  4  boilers,  both  sides  being  similar 
and  consisting  of  two  Babcock  &  Wilcox  boilers  of 
450  h.p.  each,  and  two  Sterling  boilers  of  500  h.p.  each. 
Natural  gas,  piped  from  the  near-by  Kern  River  oil 
fields,  is  the  fuel  ordinarily  used,  although  oil  burning 
equipment  is  installed  as  a  reserve.  Fuel  oil  is  drawn 
from  the  large  steel  tank  placed  in  the  yard  near  the 
power  house. 

The  other  section  of  the  power  house  has  three 
floors,  more  or  less  broken  up  to  accommodate  the 


apparatus  contained  thereon.  The  first,  or  ground 
floor,  contains  the  engine  and  boiler  auxiliaries, — two 
Harrisburg  (Fleming)  tandem  compound  engines  di- 
rect connected  to  Byron  Jackson  circulating  pumps, 
two  Alberger  dry  vacuum  pumps  of  size  10x18x18, 
three  Worthington  and  one  Epping-Carpenter  feed 
pumps,  and  two  Alberger  surface  condensers  which 
are  placed  within  the  arch  of  the  foundation  under  the 
main  turbine  generating  units  which  are  at  the  level 
of  the  second  floor. 

On  either  end  of  one  side  of  this  section  are  the 
two  main  transformer  compartments.  The  first  of 
these  contains  four  (1  spare)  General  Electric  833  kw. 
water  cooled  transformers,  whose  primary  voltage  is 
2,300.  There  are  two  secondary  voltages  of  10,000  and 
66,000  with  star  connection.  In  the  other  transformer 
compartment  are  four  Allis-Chalmers  water-cooled 
transformers  of  the  same  voltage  ratio  as  the  others 
without  the  10,000  volt  windings.  These  have  a  ca- 
pacity of  2.100  k.v.a.  each. 

On  the  ground  floor  and  arranged  along  the  rear 
walls  of  the  building  between  the  transformers  com- 
partments are  all  of  the  2,300  volt  switch  cells  and 
switches.  In  this  space  are  also  two  motor  generator 
sets,  consisting  each  of  a  General  Electric  type  I  350 
h.p.,  induction  motor,  direct  connected  with  solid 
coupling  to  a  6  pole,  interpole,  225  kw.  d.c.  generator. 
These  machines  supply  current  to  the  street  railway 
system  in  Bakersfield  and  vicinity.  There  are  also 
two  General  Electric  motor  generator  exciter  sets,  the 
motor  being  of  60  h.p..  2,200  volts,  induction  type,  tlu' 


30,000    Volt    Outlets    Fresno    Plant. 

generator  being  of  50  kw.  There  is  also  one  steam 
exciter  set  having  a  75  kw.  generator  driven  by  a  Cur- 
tis non-condensing  turbine  and  operating  at  3,300  r.p.m. 
The  main  generating  units  on  the  second  floor 
level  are  two  in  number,  the    first    being  a  General 
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Motor  Generators,   Kxoitei-s  and   1^300   Volt  Switches. 


lilectric  horizontal  set,  having  a  capacity  of  2, SOU  kvv. 
and  operating  1,200  r.p.m.  The  second  unit,  built  by 
the  Allis-Chalmers  Co.,  has  a  capacity  of  5,000  k\v. 

On  the  second  floor  gallery  at  its  center  is  placed 
the  main  switch  board.    This  was  built  bv  the  General 


switch  board  are  mounted  integrating  and  graphic  re- 
cording wattmeters  for  each  circuit. 

Placed  on  the  gallery  at  the  rear  of  the  switch 
board  are  all  of  the  10.000  volt  General  Electric  oil  cir- 
cuit breakers,  in  such  order  as  to  cause  the  least  possi- 


Wire   Hack,   Bakersfield 
Steam  Plant. 


Main    Switchboard. 


High  Tension  Gallery 
and  Switches. 


Electric  I'o.,  is  of  black  slate,  and  consists  of  23  panels. 
The  panels  are  equipped  in  accordance  w'ith  the  must 
modern  practice,  with  horizontal  type  instruments  and 
remote  control  for  all  of  the  generating  and  outgoing 
circuits.     On   the  iron  pipe  frame  at   the  back  of  tlie 


ble  confusion  in  the  minds  of  the  operators. 

On  the  third  floor  or  gallery  are  placed  four  sets 
of  General  Electric  K-10  solenoid  operated  60,000  volt 
oil  circuit  breakers.  Two  of  these  sets  are  on  the  two 
sets  of  transformers  and  two  on  the  two  outgoing 
transmission  lines.    The  60,000  volt  leads  of  1  in.  cop- 
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Looking    Down    at    Steam    Auxilliaries. 


Bakersfield    rtteam    Generating    Station. 
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Plan     and      I01e\  iiUon.     Bakersfiekl     Steam     ytation. 


per  tubing  are  brought  up  to  tlie  level  of  this  floor 
through  3  ft.  square  ducts,  and  led  directly  to  the  oil 
circuit  breakers.  The  connection  between  these  and 
the  outgoing  line  circuit  breakers  is  made  through  a 
bus  line  and  the  customary  intervening  disconnecting 
switches.  All  of  the  high  tension  wiring  is  mounted 
on  standard  triple  petticoat  insulators  on  structural 
steel  framework. 


At  the  rear  of  the  building  is  a  structural  steel 
rack  which  covers  the  entire  side.  This  carries  at  their 
proper  level  all  of  the  circuits  which  enter  or  leave 
the  building. 

Xear  the  building  and  connected  to  the  60.000  volt 
outgoing  circuits  are  General  Electric  aluminum  cell 
lightning  arresters,  for  though  lightning  is  of  rare 
occurrence,    these  are  deemed  a  necessary  precaution. 
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Substations. 

I  •  maiiilain  e.xact  standard.-^  in 
I  lie  design  of  the  various 
(-•s.sential  parts  of  any  large 
transmission  system  is  diffi- 
cult, particularly  in  one  of 
the  magnitude  and  diversifi- 
cation in  the  distribution  of 
ihis  system.  Especially  is  this 
true  of  the  sub-stations, 
some  of  which  have  been  in 
iperation  a  number  of  years, 
md  whicli  were  intended  for 
Lfii'll  -^^^^  -mailer      loads      and      iiKJre 

?" '''  ''  ^  '^Si-      prinutive    transmission    ci)n- 

ditions  tiian  exist  at  present. 
Two  new  types,  however, 
modern  in  e\  ery  respect  and  providing  for  present  and 
future  needs,  have  been  developed  and  are  sufficicntlx 
characteristic  as  to  deserve  careful  study  as  to  its 
efficiency  and  comparatively  low  cost  and  safety. 

In  general  the  substations  may  be  classed  in  three 
t}  pes.  One  contains  transformers  receiving  three- 
]ihase  current  at  a  ])otential  of  30,000  volts  and  deliver- 
ing from  their  secxjndary  windings  a  potential  of 
10,000  volts  for  feeder  circuits  covering  a  distribution 
territory  of  not  greater  than  16  miles  from  the  station, 
these  stations  requiring  no  regular  attendant.  The 
other  are  of  the  newer  order  and  receive  three  ])hase 
current  from  the  main  transmission  lines  at  a  poten- 
tial of  60,000  volts  and  distribute  to  main  30,000  volt 
feeders  or  to  district  10,000  volt  feeders.  These  sta- 
tions are  constantly  attended  by  an  operator  who 
lives  close  by.  The  third  type  is  novel  and,  in  fact. 
quite  radical,  there  being  no  enclosing  building. 

In  the  towns  and  cities,  where  distribution  \iilt- 
ages  of  2,400  or  4,000  volts  are  maintained,  the  sub- 
stations are  generally  in  buildings  acquired  in  the 
absorption  of  local  companies,  or  in  connection   with 
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Slcine   Corral    Sul>station. 


Ill  her  enterprises  maintained  liv  the  company,  as  L;a-- 
or  water  works. 

Of  the  newer  type  of  substation  there  are  four. 
The  first,  know'n  as  the  "Copper  ^line  Sub,"  is  sit- 
uated w'here  the  foothills  meet  the  valley,  16  mile^ 
northeast  of  Fresno.  This  is  on  the  direct  line  of  trans- 
mission betw^een  the  power  plants  and  that  city,  but 
acts  as  a  distributing  hub  for  the  entire  system,  from 


its  more  nurtherly  source  of  power.  Two  entering 
transmission  lines  deliver  their  current  directly  from 
the  Xo.  1  power  house,  these  lines  being  constructed 
for  an  eventual  operation  at  60,000  volts.  Dis- 
tributing from  this  station  is  a  single  60,000  volt  line, 
the  main  "west  side"  transmission  which  connects  the 
northern  and  southern  divisions  and  operates  through 
to  Bakersfield,  passing  through  the  "west  side"  oil 
fields.  There  are  four  30,000  volt  feeders,  one  for  the 
Merced,  Madera,  Mendota  and  Los  Banos  districts, 
two  to  the  city  of  Fresno,  and  one  skirting  the  foot- 


Madera  Substation  and   PumpinK  Plant. 

hills  to  the  south  to  the  Saiita  I'e  stone  crusher  on  the 
Kings  River  and  the  intermediate  country. 

The  station  at  Henrietta  is  midway  on  the  w-esl 
side  line  between  Copper  Mine  Sub.,  and  Uakersfield. 
just  northwest  of  Lake  Tulare.  From  this  point 
diverge  two  30,000  volt  circuits,  one  going  to  Coalinga 
and  one  in  the  opposite  direction  to  Lemoore.  This, 
like  the  Copper  Mine  Sub.,  acts  al.so  as  a  switching 
station. 

The  stations  at  McKittrick  and  Taft  in  the  Mid- 
way oil  fields  are  identical  in  appearance  and  equip- 
ment, the  former  having  two  10,000  volt  local  distribu- 
tion circuits,  the  latter  two  10,000  volt  and  30,000  volt 
outgoing  circuits. 

A  description  of  the  substation  at  Henrietta  will 
substantially  cover  the  others. 

This  substation  is  a  steel  frame  building  30  ft. 
wide  and  60  ft.  long.  There  are  four  Fink  trusses  of 
steel  which  carry  steel  I  beam  purlins.  The  walls  are 
i)f  Hyrib  expanded  metal  in  two  layers,  one  on  the 
outside  and  the  other  on  the  inside  of  the  steel  columns. 
( )n  this  reinforcement  is  placed  cement  plaster  which 
gives  an  outside  and  inside  solid  concrete  wall,  each 
lyi  in.  thick.  The  roof  is  of  the  same  construction, 
being  plastered  on  both  sides  of  the  Hyrib.  but  having 
im  the  upper  side  a  layer  of  asbestos  board.  Under 
the  eaves  are  openings  for  the  free  circulation  of  air 
and  in  the  ridge  of  the  roof  are  three  large  galvanized 
iron  ventilators,  all  of  these  openings  being  covered 
with  No.  yi  in.  mesh  woven  wire  screen  to  keep  out 
iiirds  and  large  insects.  High  temperatures  are  ex- 
perienced part  of  the  year  and  the  rapid  circulation 
of  air  is  essential,  especially  in  view  of  the  use  of  air 
cooled  transformer  cases. 
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The  60,000  volt  line  is  led  into  the  building 
through  the  standard  type  of  inclined  wall  bushing 
adopted  by  the  company,  through  disconnecting 
switches  mounted  on  standard  insulators  supported  on 
an  angle  steel  frame,  to  the  Kelman  circuit-breakers 
and  thence  to  a  bus  line  which  extends  the  length 
of  the  building  and  which,  passing  through  a  switch 
equipment,  similar  to  the  one  just  described  but  re- 
versed in  order,  to  the  continuation  of  the  transmission. 

Taps  are  taken  from  the  bus  line  to  feed  the  trans- 
formers,  the   current    first   ])assing  through   a   discon- 


I'his  arrangement  provides  a  space  between  the  tank 
and  shell  which  allows  of  a  rapid  convection  of  the 
air  currents  and  a  continuous  supply  of  cool  air  from 
the  floor  to  carry  away  the  heat  generated  from  within 
and  conveyed  to  the  case  through  the  oil  within. 

The  secondary  lines  are  carried  on  insulators 
i".ounted  on  a  steel  structure  to  a  secondary  bus  which 
supplies  the  various  secondarv  distributing  circuits, 
after  passing  through  Kelman,  three-pole  single-throw 
oil  circuit  breakers.  A  single  panel  of  Vermont  mar 
ble  contains  three  ammeters,  a  volt  meter,  integrating 


Henrietta  Substation. 
Tatt   Substation   Interior. 
Taft  Substation   Exterior. 


Copper  Mine   Substation. 

Fresno    Water    Substation    Exterior. 

Fresno   Water  Substation   Interior. 


iiecting  switch  set  and  Kelman  circuit-breakers,  all 
mounted  on  a  steel  frame.  The  high  tension  wiring 
i'^  all  of  Ji  in.  copjjer  tube. 

There  are  four  AUis-Chalmers  500  k.v.a.  lovver- 
ii.g  transformers.  These  have  voltage  ratios  of 
41,000/17,000,  being  Y  connected  on  both  sides  for 
circuits  of  60,000  and  30,000  volts  respectively.  In 
the  stations  having  10,000  volt  distribution  circuits  the 
low  tension  windings  deliver  6,600  volts  which  are 
Y  connected  for  10,000  volts  3-phase.  The  fourth 
transformer  is  a  spare,  in  case  one  of  the  others  fail 
from  any  cause.  The  transformer  cores  are  iminersed 
in  oil  in  cast-iron  tanks  which  carry  an  outer  shell. 


watt  meters  for  each  outgoing  circuit  and  a  graphic 
recortliiig  voltmeter  and  in  some  cases  a  wattmeter  of 
similar  type.  A  complete  telephone  equipment  with 
the  \arious  jjrotective  devices  is  included.  Mounteil 
on  concrete  bases,  outside  of  the  building,  is  a  set  of 
General  Electric,  outdoor  type,  aluminum  cell  light- 
ning arresters  and  horn  gaps,  and  mounted  on  the 
first  pole  structure  from  either  end  of  the  building  are 
outdoor  disconnecting  switches. 

The  older  type  of  station  used  on  distributing 
lines  is  of  corrugated  iron  on  a  wood  frame.  In  most 
cases  the  buildings  are  30  ft.  long  by  20  ft.  wide.  The 
30,000  volt  circuit  is  led  through  a  gable  end  through 
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openings  12  in.  in  diameter.  Kelman  30,000  volt,  over- 
load release,  hand  operated  circuit  breakers  are  used. 
There  are  three  and,  in  some  cases,  six  lowering  trans- 
formers ;  these  being  Wagner  oil  immersed  and  air 
cooled,  the  latter  action  being  assisted  by  Steel  fins 
radiating  from  the  sheet  steel  cases.  These  stations 
are  all  equipped  with  Wirts  carbon  resistance  gap 
lightning  arresters.  The  outgoing  circuits  are  con- 
trolled by  Kelman  switches.  There  is  no  switch  board. 
but  integrating  wattmeters  are  mounted  on  a  steel 
framework  close  to  the  outgoing  circuits.  These  sub- 
stations require  little  attention,  except  for  throwing 
switches  and  reading  meters.  There  are  seven  of  these 
substations  as  follows:  Madera,  Kings  River  (Santa 
P'e  rock  crusher),  Kerman,  Reedley,  Stone  Correl, 
Selma  and  Corcoran. 

In  the  towns  where  substations  contain  a  switcii 
board  for  local  city  distribution  and  arc  lighting  cir- 
cuits, the  local  conditions  govern  the  installations, 
a.'  in  Merced,  Lemoore,  Fresno  (already  described  un- 
der the  heading  of  power  plants)  and  Bakersfield. 

The  distribution  system  and  substation  at  Coalinga 
are  owned  and  operated  by  a  separate  corporation  who 
purchase  power  on  their  own  transmission  line  at 
iHenrietta. 

The  local  distribution  for  the  city  of  Hanford  is 
also  owned  by  a  separate  corjioration  who  buy  power, 
delivered  from  a  30,000  volt  circuit  from  this  company 
at  their  own  distributing  station. 

The  substation  at  Merced  is  a  steel  frame  con- 
crete building,  30  ft.  wide  by  50  ft.  long  and  adjoinss 
the  gas  works.  The  roof  is  supported  on  five  deep 
Howe  steel  trusses  between  the  gables.  This  station  ■ 
contains  three  150  kw.  General  Electric  water  cooled 
transformers  wound  for  11,000  volts  primary  on  Y  con- 
nection and  2,300  volts  secondary  for  local  city  distri- 
bution. These  are  arranged  along  one  side  of  the 
building  and  in  line  with  them  are  two  General  IClec- 
tric  50-light,  a.c.  arc  transformers  with  their  accom- 
panying panel-boards.  There  is  also  a  one-panel  switch 
board  on  which  is  mounted  two  oil  switches  for  city 
circuits.  Behind  this  is  a  General  Electric,  2,200  volt, 
38  kw.  potential  regulator. 

The  remainder  of  the  floor  space  is  provided  for 
four  lines  of  three  lowering  transformers;  at  present 
but  one  set  of  three  is  installed.  These  transformers 
are  similar  to  those  described,  having  a  capacity  of 
117.5  kw.  each,  being  wound  for  Y  connection  voltages 
of  30,000  primary  and  11,000  volts  secondary.  There 
are  two  outgoing  11,000  volt  circuits.  Kelman  auto- 
matic overload  release  oil  circuit-breakers  are  pro- 
vided on  all  incoming  and  outgoing  circuits. 

One  of  the  newest,  most  pleasing  and  efficient  of' 
the  substations,  sufficiently  different  from  the  others 
to  deserve  special  mention,  is  that  of  the  Fresno  water 
company.  The  building  is  of  brick,  27  ft.  wide  and 
30  ft.  long  and  equivalent  to  two  ordinary  stories  in 
height.  The  roof  is  of  concrete  on  Hyrib  expanded 
metal  with  asbestos  board  covering  and  is  supported 
on  three  Howe  steel  trusses,  two  of  them  being  in 
the  gables.  There  are  three  transformer  compartments 
along  one  side,  the  barriers  between  the  cells  being  of 
brick.  The  cells  are  closed  on  top  by  a  mezzanine  floor 
4  in.  thick  of  reinforced  concrete  and  upon  this  fl  it 
are  mounted  two  sets  of  Kelman  automatic  overload 


release  oil  circuit-breakers,  one  on  each  of  the  two  in- 
coming 30,000  volt  lines.  These  circuit-breakers  are 
ccnnected  through  a  bus  line  of  9/32  in.  copper  tubing, 
the  bus  in  turn  being  divided  by  double  break  discon- 
necting switches.  From  the  center  of  these  switches 
are  led  the  lines  through  openings  in  the  mezzanine 
floor  which  feed  the  transformers.  The  transformers 
are  Allis-Chalmers,  300  k.v.a,  water  cooled  and  are 
delta  connected  on  the  high  tension  side.  The  low 
tension  sides  deliver  current  at  2,300  volts.  This  sub- 
station is  designed  to  be  used  eventually  with  60,000 
volts  incoming  lines  and  the  transformers  are  wound 
so  that  they  may  be  star  connected  for  this  potential. 
The  switch  board,  or  rather  steel  switch  rack,  extends 
the  length  of  the  building  parallel  to  the  other  side. 
On  this  are  mounted  General  Electric  3-pole  oil 
switches  and  above  them  disconnecting  switches.  .An 
ammeter  is  mounted  on  the  rack  for  each  circuit. 
There  are  eight  outgoing  circuits,  with  space  for  three 
additional ;  each  circuit  is  carried  through  conduit  un- 
der the  floor  out  of  the  building,  to  and  up  the  first 
pole,  each  eventually  being  carried  to  one  of  the  eight 
individual  pumping  plants. 

At  the  Los  Banos  and  Mendota  are  two  "out- 
door" type  substations.  .\11  apparatus  except  the  in- 
struments are  arranged  for  open  air  operation.  The 
high  tension  Kelman  switches  are  mounted  on  steel 
frames  and  have  a  weatherproof  covering.  The  60,000 
volt  connections  and  transformer  bushings  are  of  a 
weatherproof  type.  A  small  house,  large  enough  for 
the  instruments  and  telephone,  is  situated  somewhat 
away  from  the  main  apparatus.  There  is  no  regular 
attendant,  and  it  is  calculated  that  the  chance  of  los- 
ing a  transformer  in  the  absence  of  an  attendant  does 
not  equal  the  interest  on  the  added  investment  of  a 
fireproof  building  and  the  wages  of  a  man.  This  type 
of  installation  is  in  great  favor  with  this  company. 

Following  is  the  location  and  e(|uipmcnt  of  all  of 
the  substations : 

Instld     Pr     Tnstlii     Hr      Instl.l      I'r     Instl.l 
.i:i      


Power  House  No.  3,  Snelling 

Merced  (Snelling)    

Merced  District 

Merced  to  Madera 

Madera  to  Los  Banos 

Madera  to  Men Jota 

Los   Banos    District 

Mendota    District     

Madera    District     

Copper  Mine  Sub.,  Madera 

Copper  Mine   Sub.,  Friant 

Crane  Valley,  P.  H.  3 

P.  H.  3,  P.  H.   1 

P.   H.    1,  Big  Creek 

P.  H.  1,  Copper  Mine  Sub 

Copper  Mine  Sub.,  Tulare  Sul) 

East  Side  line   (Prop) 120 

Reedley  Sub 

Stone  Correl   Sub 

Tule  P.   H.,   Camp 

Copper   Mine,    Fresno 

Fresno,    Kerman    

Fresno,  Stone  Correl  &  Reedley 

Fresno,  Stoil 

Fresno  District 

Selma    District    

Carruthers,    Raisin   City 

Hanford,   Henrietta 

Corcoran   District    

Stoil    District    

Copper   Mine   Sub.,    Bakersfield.    208      ... 

McKittrick,   Midway    

Bakersfield,   Famoso    24      .  .  . 

Bakersfield,  Edison,  P.   H 

Bakersfield    City   District 


30 
7."ia 


44 
3» 
4  2 


30b 


n  .  .  . 
24  .  .  . 
49a    .  .  . 

82a    ..  . 


31 

17 
53 


29 
17 
30 

'  is 

5 

13 

.•) 


48 

38 

9 


19 


20  est. 

27 


16 


30 
35 


58      

100  14  ... 
84  ...  8 
20  est. 


Total,  S.  J.  L.  &   P.  lines.    232      173      490      ...      703        36      106 

Coalings,  L.  &  P.  Co 28  38 

.\dditional   lines   to   supply   sub- 
stations    at     Stone     Canyon,  150  122 

Paso  Robles,  San  Luis  Obispo,  — — 

Santa   Maria    232      323      518  741      158      105 

Total  mileage  of  all  lines  operating  and  building,  2,077. 

"a,"  Lines  built  for  60  kv.  operation,  but  now  operating  at  80  kr. 

"b,"  Lilies  operating  at  30  kv.,  but  soon  to  be  rebuilt  to  operate  at  60  kr. 
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King.slunK   Watci-   Works 


1 1  E  cuiui)aiiy  owns  or  operates 
tlie  water  works  in  Fresno, 
.Madera,  Selma,  Kingsburg, 
and  supplies  power  for  the 
operation  of  water  works 
pumps  at   Bakerstield. 

In  all  of  these  places  the 
water  is  pumped  from  wells 
by  motor  driven  centrifugal 
pumps  into  elevated  tanks 
and  also  direct  into  the  dis- 
tributing  mains. 

The  most  important  of 
these  systems  is  for  Fresno. 
This  system  is  operated  by 
a  separate  company  owned 
by  interests  closely  identi- 
fied with  the  power  corpora- 
tion. There  are  nine  wells  scattered  about  the  city, 
with  one  more  about  to  be  equipped.  .'\t  each  well 
is  a  substantial  building,  enclosing  a  concrete  lined 
pit  whose  floors  are  on  an  average  of  6  ft.  below  the 
ground  surface.  An  8  in.  centrifugal  pump,  direct  con- 
nected to  an  induction  motor  of  from  30  h.p.  to  700 
h.p.,  completes  the  equijiment.  These  pumps  deliver 
directly  into  the  citj'  piping  system  against  a  pressure 
of  50  lb.  Separate  2400  volt  circuits  are  carried  from 
the  substation  at  the  eastern  edge  of  the  city  to  the 
pumps,  but  a  connection  is  also  made  from  the  main 
substation  in  the  city  to  assure  an  unfailing  supply  of 
power.  The  substation  at  the  city  limits  is  connected 
to  both  incoming  transmission  lines  and  was  placed 
at  this  point  on  advice  of  the  Fire  Underwriters  to 
insure  the  first  call  on  the  transmission  lines  in  case 
of  damage  to  the  lines  within  the  city. 

The  comjiany  owns  or  operates  the  water  works 
ir.  Fresno,  Madera,  Selma.  Kingsburg,  and  supplies 
power  for  the  operation  of  water  works  i)umi)s  at 
P.akersfield. 

In  all  of  these  places  the  water  is  pumped  from 


At  each  well  is  a  Miljstantial  iniilding,  enclosing  a  con- 
crete lined  pit  whose  floors  are  on  an  average  of  6  ft. 
below  the  ground  surface.  An  8  in.  centrifugal  punij). 
direct  connected  to  an  induction  motor  of  from  .^0  h.p, 
to  700  h.])..  completes  the  eciuipnient.  These  puni])s 
deliver  directly  into  the  city  piping  system  against  a 
pressure  of  ?0  lb.  Separate  2,400  volt  circuits  are  car- 
ried from  the  substation  at  the  eastern  edge  of  the  city 
tc  the  pumps,  but  a  connection  is  also  made  from  the 
main  substation  in  the  city  to  assure  an  unfailing  sup- 
ply of  power.  The  substation  at  the  city  limits  is  con- 
nected to  both  incoming  transmission  lines  and  was 
placed  at  this  point  on  advice  of  the  I-'ire  L'nderwriters 
to  insure  the  first  call  on  the  transmission  lines  in  case 
of  damage  to  the  lines  within  the  city. 

.\  water  tower  containing  a  250,000  gal.  elevated 
tank  operates  as  a  stand  ])ipe  and  will  supi)ly  water 
for  the  city's  uses  for  a  period  of  20  minutes  in  case  of 
complete  interruption  of  the  supply. 

Water  for  the  Madera  system  is  pumped  from  two 
wells  situated  near  the  substation.      .\   brick  l)uililing 


Walor   Tower   at    I'resno. 


with  the  walls  carried  down  to  a  point  12  ft.  below  the 
ground  surface  encloses  two  pumping  units.    The  units 


tanks  and  also  direct  into  the  distributing:  mains. 


wells  Ijy  motor  driven  centrifugal  pumps  into  elevated  consist  of  Krogh  No.  7  centrifugal  pumps  direct  con- 
nected and  driven  by  Westinghouse,  75  h.p.,  -f40  volt 
and  1,120  r.p.m.  induction  motors.  Water  is  pumped 
directly  into  the  pipe  system  and  there  is  a  wooden 
elevated  tank  of  50,000  gal.  capacity  which  acts  in  con- 
nection with  the  system. 

The  water  works  at  Selma  is  enclosed  within  the 
substation  building.  Pumping  is  done  from  two  wells 
180  ft.  deep  by  two  pumping  units.  These  are  placed 
on  a  level,  10  ft  below  the  ground  surface.  These  units 
are  No.  6.  8  in.  pumps,  direct  driven  by  General  Elec- 
tric, 3  phase,  35  h.p.  induction  motors.  Connection  is 
made  between  the  wells,  pumps  and  the  main  through 
a  series  of  four  check  valves  and  two  gate  valves,  so 
that  either  pump  alone  will  maintain  a  pressure  of 
35  lb.  on  the  system,  which  is  the  ordinary  mode  of 
operation  for  winter  service:  or  the  two  pumps  in 
multiple  delivering  water  under  the  same  pressure ;  or. 
by  changing  the  position  of  the  gate  valves,  the  pumps 
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Pumps  at  Mailera   WatPi-  A^^nrks. 

The     most     important     of     these    systems    is    lor 
I-resno.     This  system  is  operated  by  a  separate  com- 


pany owned  by  interests  closel}-  identified  with  the  will  be  put  in  series  and  deliver  a  pressure  of  70  lb. 
power  corporation.  There  are  nine  wells  scattered  which  is  used  in  the  case  of  a  fire.  There  is  a  steam 
about  the  city,  with  one  more  about  to  be  equipped,      pump   auxiliarv   in   a   separate   building  near   the   gas 
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works  having  its  own  well  and  a  second  motor  pump 
auxiliary  drawing  from  the  same  well. 

The  water  works  at  Kingsburg  are  enclosed  in  a 
concrete  building  which  also  is  used  for  a  fire  depart- 
ment house. 

Gas  Works. 

The  company  owns  and  operates  the  gas  works 
and  distribution  in  Merced,  Selma  and  Bakersfield. 
In  Merced,  as  already  stated,  the  gas  works  ad- 


"straight-shot"  generator  having  an  output  of  5,000 
cu.  ft.  per  hour,  one  Western  generator  of  6,000  cu.  ft. 
capacity,  two  80  h.p.  return  tubular  boilers,  one  30,000 
cu.  ft.  storage  gas  holder  and  one  10,000  cu.  ft.  relief 
holder.  At  a  suitable  distance  from  the  building  is 
placed  a  500  bbl.  steel  oil  storage  tank. 

At  Bakersfield  natural  gas  is  used  exclusively,  al- 
though there  is  a  plant,  similar  to  those  described,  for 
making  gas,  which  can  be  placed  in  operation  on  short 
notice. 


SelnuL   i;;i.s    \v,.i 


Meicetl    GaswoiU^    and    Substation. 


r.  A.  T.  E.  Car  at  Bakersfield. 


joins  the  substation.  The  plant  was  purchased  from 
a  local  company  and  since  its  acquisition  many  neces- 
sary improvements  have  been  made  to  bring  it  to  its 
present  state  of  efficiency.  The  gas  making  equipment 
consists  of  two  "straight-shot"  generators,  each  hav- 
ing a  capacity  of  7,500  cu.  ft.  per  hour,  one  engine 
blower,  one  blower  driven  by  a  10  h.p.  induction  motor 
and  two  100  h.p.  return  tubular  boilers.  There  is  one 
30,000  cu.  ft.  gas  holder. 

At  Selma  the  gas  works  is  enclosed  in  a  corru- 
gated iron  building.     The  equipment  consists  of  one 


Street   Railway   System. 

The  only  street  railway  system  owned  and  ope- 
r.'fed  by  the  company  is  in  Bakersfield.  This  system 
has  been  in  existence  for  a  number  of  years  and  has 
been  operated  on  a  small  scale  by  a  former  company. 
.\fter  the  purchase  by  the  present  company  the  sys- 
tem was  entireh'  remodeled  and  has  been  extended  in 
,1  number  of  directions.  Bakersfield  has  had  a  remark- 
able growth  since  the  advent  of  the  adjoining  oil  fields 
and  is  a  city  of  good  prospects.  The  wisdom  of  re- 
cfiuipping  the  existing  lines  of  the  railroad  will  un- 
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doubtedly  be  manifest  in  the  near  future,  because  the 
possibilities  of  suburban  extension  in  all  directions  are 
evident.  As  operated,  the  present  system  has  9.92 
miles  of  line,  including  six  miles  of  double-track.  New 
Trilby  114  lb.  rails  have  been  laid  and  new  trolley 
supports  and  connections  make  the  equipment  mod- 
ern  in  every  respect. 

There  are  at  present  in  regular  use  nine  cars, 
three  of  these  being  reconstructed  from  the  older 
equipment.  The  remaining  six  are  of  the  latest 
California  P.A.Y.E.  type.  They  were  built  by  the 
American  Car  Company  at  St.  Louis.  They  are 
equipped  as  follows : 

Trucks — BriU  No.  27  G.  E.  I. 

Motor — 2  G.  E.  No.  203. 

Gear — 16.83. 

Controller — G.  E.  K.  36  G. 

Air  Compressor — G.  E.  Type  C.  E.-27. 

Air  Valves — Style  S,  Form  F. 

Headlight — Crouse-Ilinds  Imperial  luinitious  arc  with  lens. 

Trolley  Catcher — Ideal. 

The  cars  of  the  company  arc  handsomely  finished 
in  a  light  orange  color  with  black  trimmings  and  add 
greatly  to  the  general  street  appearance  of  the  city. 
Power  is  delivered  to  the  trolley  wire  directly  from 
the  steam  power  plant  of  the  company. 

Management  and  Operation. 
The  company  is  operated  in  two  divisions,  the 
headquarters  of  the  Northern  being  at  P'resno  where 
is  also  the  main  office  for  the  system.  The  Southern 
division  is  managed  from  Bakersfield.  The  main  divi- 
sions are  divided  into  districts  and  each  of  these  is 
presided  over  by  a  district  agent.  It  is  now  proposed, 
due  to  the  extensiveness  of  the  system,  to  give  the  dis- 
trict agents  practically  complete  jurisdiction  of  their 
several  districts,  attending  to  all  of  the  business  of  the 
district,  maintaining  their  own  office  accounts  and,  as 
far  as  possible,  relieve  the  main  oflfices  of  all  detail.  A 
high  class  of  men  are  employed  in  these  positions,  who 
have  been  carefully  trained  and  selected  to  carry  out 
the  liberal  and  straightforward  policy  of  the  company. 
The  districts  are  as  follows : 

Northern  Division. 

IVlerced  -Merced  County  east  of  San  Joaquin  River,  all  of 
Maripo.sa  County. 

Madera —Madera  County,  except  generating  plants  and 
canals. 

West  Side — Los  Banos,  Gustine,  Dos  Palos,  Mendota,  Flre- 
baugh, 

Fresno — San  Joaquin  generating  plants  and  canals, 
Fresno  City,  Clovis,  Sanger,  Malaga,  Calway,  Kerman.  Friant, 
Piedra,  Big  Creek. 

Selma— Kingsburg,  Layton,  Selma,  Fowler. 

East  Side — Dinuba,  Reedley,  Parlier,  Wahtoke,  Sultana, 
Orosi.  Stone  Corral,  Woodlake. 

Corcoran— Corcoran,  Waukena,  Stoil,  .^ngiola,  .\lpaugh. 
Lemoore,  Hanford. 

Southern   Division. 

Bakersfield — Bakersfield,  Famoso,  Wasco,  McParland, 
Fend,  Edison,  Lerdo,  Kern  River  oil  fields. 

Midway — Maricopa,  Sunset,  Taft,  Fellows,  McKittrick. 

Coalinga— Coalinga,  Bradley,  San  Miguel,  Paso  Robles. 
Templetcn,  Santa  Margarita,  San  Luis  Obispo,  Pismao,  Ar- 
royo Grande,  Santa  Maria,  San  Lucas,  San  Ar''.o,  Kings  City. 


It  is  the  policy  of  the  company  to  maintain  close 
friendly  relations  between  the  heads  of  departments 
and  the  men  in  all  positions,  and  the  latter  are  taught 
to  maintain  by  every  means  possible  the  very  liberal 
policy  which  the  company  has  adopted  in  its  attitude 
to  the  people  at  large.  In  this  connection  the  company 
has  always  maintained  that  they  were  able  and  willing 
to  show  their  good  faith  and  desire  to  give  the  greatest 
satisfaction  and  maintain  the  best  service  and  have 
made  it  a  rule  to  build  lines  into  a  new  country  having 
possibilities  for  business  where  it  might  have  been  dif- 
ficult to  get  the  business  first,  but  by  so  doing  gaining 
the  confidence  and  good  faith  of  prospective  cus- 
tomers. The  good  results  of  this  policy  are  strongly 
evident  on  every  part  of  the  system.  Disputes  or 
grievances  are  given  the  closest  attention  without  re- 
gard to  the  reasonableness  or  difficulty  in  reaching  the 
party  in  question  and  are  not  dropped  until  thorough 
satisfaction  is  administered.  In  the  transmission  line 
maintenance  there  is  one  hard  and  fast  rule — no  line- 
man is  permitted  to  work  upon  a  live  circuit  or  upon 
a  circuit  where  there  is  another  live  circuit  on  the 
same  pole. 

The  record  for  service,  which  might  be  expected 
from  an  organization  as  well  systematized  as  this, 
has  been  good,  notwithstanding  the  many  recent 
changes  in  adopting  the  newer  standards,  and  through- 
out the  system  is  well  worth  the  time  necessary  by 
the  transmission  engineer  to  study  the  many  unique 
and  characteristic  features,  the  result  of  a  development 
to  fit  the  very  special  conditions  of  the  territory  in- 
volved. 


ELECTRICITY  IN  MINING^ 
As  part  of  its  mine-accidents  investigations,  the 
U.  S.  P>ureau  of  Mines  is  studying  the  problem  of  safe- 
guarding life  and  property  from  the  dangers  that 
attend  the  use  of  electricity  underground.  One  of  its 
inquiries  has  to  do  with  the  removing  of  a  possible 
cause  of  mine  explosions  through  the  use  of  explosion- 
proof  motors — that  is,  motors  with  covers  for  those 
parts  that  emit  sparks.  Another  investigation  has  to 
do  with  the  determination  of  the  most  efficient  and 
safest  types  of  insulation  for  use  about  mines  and 
metallurgical  plants  in  order  to  protect  miners  and 
other  employees  from  shock.  Still  another  line  of  in- 
vestigation relates  to  the  possibilitv  of  igniting  explo- 
sive gases  through  the  breaking  of  incandescent 
electric  lamps  in  the  presence  of  such  gases.  Other 
investigations  relate  to  the  electric  firing  of  shots  and 
to  other  uses  of  electricity  in  mining  operations.  The 
preliminary  recommendations  of  the  bureau  in  re- 
gard to  regulations  concerning  the  use  of  electricity  in 
mines  have  been  generally  accepted  Ijy  mining  engi- 
neers and  have  been  incorporated  in  the  mining  law  of 
the  largest  mining  State. 


REPORT  ON  STATE  GAS  LAWS. 
The  National  Bureau  of  .Standards  have  issued  a 
report  of  all  laws  in  the  various  States  relating  to  the 
manufacture  and  testing  of  illuminating  gas.  its  dis- 
tribution, candlepower.  heating  value,  purity  and  pres- 
sure and  the  testing  of  gas  meters. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 


WATER  RIGHT  LEGISLATION. 

BY    A.   E. 

Legislatiiiii  regarding  water  ris^hls  to  he  comjilete 
must  pro\i<le  for  the  acquirement  of  rights,  for  the 
definition  or  adjudication  of  existing  rights  and  for  tlie 
distrihution  of  water  among  tliosc  entitled  to  its  use. 

California. 

With  the  reception  of  the  Statutes  of  1911.  deal- 
ing with  the  appropriation  of  water  for  power  pur- 
poses only,  Sections  1410  to  1422  of  the  Civil  Code 
contain  all  of  California's  legislation  in  regard  to  the 
acquisition  of  water  rights. 

As  previously  stated  these  sections  simply  provide 
for  the  initiation  of  rights  by  the  posting  of  notices 
and  for  the  benefits  of  the  doctrine  of  relation  if  the 
works  are  completed  with  reasonable  diligence.  Tlurc 
i.i  no  provision  for  public  inspection  at  any  stage. 

There  are  no  statutes  specially  i)roviding  for  the 
adjudication  of  water  rights,  and  dis])utes  between 
ditch  owners  are  subject  to  the  regular  court  jiro- 
cedurc.  The  litigation  is,  therefore,  between  two  or 
more  claimants,  and  rarely  arc  all  the  appropriators 
brought  into  a  single  action.  Where  there  are  many 
diversions,  as  is  the  case  on  the  ordinary  stream,  there 
may  be  an  indefinite  number  of  actions  without  all  the 
rights  on  the  stream  being  adjudicated. 

T-ikewise,  there  are  no  statutes  providing  for  the 
di.stribution  of  waier  according  to  decree.  Ordinari.\' 
the  successful  contestant  has  to  resort  to  either  force 
or  contempt  proceedings  in  order  to  obtain  what  '.lie 
court  has  given  him,  and  the  former  is  too  frequently 
the  choice. 

Colorado. 

Acquirement  of  Rights. — The  first  statutes  regard- 
ing water  rights  adopted  in  the  various  western  states 
were  patterned  after  those  of  California.  The  first 
state  to  make  any  advance  was  Colorado  where  the 
office  of  state  engineer  was  established  in  18S1. 

At  the  same  session  the  so-called  "Map  and  State- 
ment" act  was  adopted  but,  owing  to  a  defective  title, 
was  held  unconstitutional  in  18W.  .'\  second  act,  vc  y 
similar  to  the  first,  was  passed  in  l'X)3,  and  now  go\ 
erns  the  actpiirenient  of  rights.  It  i)ro\i(les  that  uilirn 
sixty  da}'s  after  the  commencement  of  the  sur\c\'. 
or  of  the  actual  construction  of  any  ditch  or  resi' ■ 
voir  or  enlargement  or  extension  thereof,  a  filing  nnisi 
be  made  in  the  office  of  the  state  engineer  of  duplicate 
maps  and  statements  containing  the  information  re- 
quired by  the  act  and  of  a  form  satisfactory  to  tlio 
state  engineer.  If  satisfactory  to  the  state  engineer 
one  copy  is  filed  in  his  office  and  the  other  appro\  c-u 
and  certified  and  returned  to  the  claimant  who  nl^■^■ 
<vithin  W  days  from  date  of  commencement,  file  it  in 
the  office  of  the  county  clerk  of  county  in  which  llic 
headgate  or  reservoir  lies.  It  is  further  provided  that 
a  certified  copy  of  the  map  and  statement  shall  l>e 
prima  facie  evidence  of  the  intent  of  the  claimant.  The 
Act  of  1881  provided  that  the  right  dated  back  to  i!ie 
commencement  of  the  work  upon  compliance  with  the 
act  and   the   exercise  of  reasonable   diligence   in   con- 


(In  California,  Colorado  and  Wyoming) 

CHANDLER. 

struction.  The  present  act  is  silent  on  this  important 
point  but  where  all  the  prescribed  steps  are  taken  the 
courts  will  undoubtedly  hold  that  the  right  dates  from 
the  commencement  of  the  work. 

The  state  engineer  has  issued  a  circular  contain- 
ing the  list  of  fees  (Act  of  1911),  text  of  forms,  and  the 
rules  and  regidations  in  regard  to  the  preparation  of 
maps  and  statements.  The  circular  states,  "It  is  com- 
pulsory to  use  the  forms  of  statements  and  affidavits 
as  given  herein.  It  will  save  time  and  delays." 
There  is  no  question,  therefore,  but  that  the  state  en- 
gineer has  a  satisfactory  record  of  the  intention  of  new 
appropriators  in  Colorado,  but  there  his  suj^crvision 
ends.  Other  than  the  provision  that  due  diligence  in 
construction  m.  st  he  exercised,  the  act  is  silent  regard- 
ing any  record  of  proof  thereof,  so  that  the  claimant, 
in  case  of  dispute,  must  settle  the  point  in  the  courts, 
as  in  California.  In  regard  to  the  acquirement  of 
rights,  therefore,  Colorado  has  but  slightly  improved 
upon  California. 

Adjudication  of  Rights. — Colorado  in  1879  and 
1881  adopted  a  special  procedure  for  the  adjudication 
of  water  rights.  It  was  provided  that  on  or  before  June 
1,  1881,  every  claimant  of  an  interest  in  a  ditch  or  reser- 
voir within  any  water  district  should  file  with  the  clerk 
of  the  district  court  having  jurisdiction  a  sworn  state- 
ment setting  forth  among  other  things  the  date  of 
his  appropriation  by  original  construction,  also  by 
enlargement  or  extension,  the  amount  of  water 
claimed,  the  existing  capacity  of  ditch  and  the  number 
of  acres  lying  under  and  being  or  proposed  to  be  irri- 
gated by  each  ditch  or  reservoir.  Since  the  date  for 
filing  such  claims,  June  1,  1881,  an  adjudication  of  all 
rights  to  water  from  a  common  source  within  a  dis- 
trict is  initiated  by  one  or  more  interested  persons 
(who  have  filled  the  required  claim)  petitioning  the 
district  court  having  jurisdiction.  The  judge  either 
sets  a  day  for  the  taking  of  evidence  in  open  court 
or,  as  is  the  usual  practice,  appoints  c;  referee  to  take 
and  report  the  evidence,  make  an  abstract  and  findings 
upon  same  and  prepare  the  decree.  Tlic  referee  gives 
notice  of  the  times  and  places  at  which  he  will  take 
the  required  evidence  and  proofs  of  priority.  In  regard 
to  iiie  farts  to  be  ascertained  by  proofs  the  act  pro- 
vides : 

Said  referee  shall  also  examine  all  witnesses  to  liis  own  sat- 
isfaction, touching  any  point  involved  in  the  matter  in  question, 
and  shall  ascertain  as  far  as  possible  the  date  of  the  commence- 
ment of  each  ditch,  canal  or  reservoir,  with  the  original  size 
and  carr^-ing  capacity  thereof,  the  time  of  the  commencement 
of  each  enlargement  thereof,  with  the  increased  carrying  capacity 
li.creby  occasioned,  the  length  of  time  spent  in  such  construc- 
tinn  or  enlargement,  the  diligence  with  which  the  work  was  pros- 
ecuted, the  nature  of  the  work  as  to  difficulty  of  construction, 
and  all  such  other  facts  as  may  tend  to  show  compliance  with 
the  law  in  acquiring  the  priority  of  right  claimed  for  said  ditch, 
canal  or  reservoir:  and  upon  all  the  facts  so  obtained  shall  be 
determined  the  relative  priorities  among  the  several  ditches, 
canals  and  reservoirs,  the  volume  or  amount  of  water  lawfully 
appropriated  by  each  as   well   as  by   means  of  the  construction, 
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regulations  to  secure  the  fair  apportionment  of  water 
in  accordance  with  the  rights  of  priority.  They  are 
required  to  make  stream  measurements  and  rate 
ditches,  and  to  perform  such  other  duties  as  the  state 
engineer  may  direct.  Ditch  owners  feeling  them- 
selves injured  may  appeal  from  the  acts  of  water  com- 
missioner to  division  engineer  and  from  the  latter  to 
the  state  engineer. 

It  will  be  readily  appreciated  that  the  task  of 
dividing  water  among  ditches  with  valuable  crops  at 
stake  is  a  serious  undertaking,  and  on  account  of  the 
daily  variations  in  the  flow  of  mountain  streams  re- 
quires much  local  study  and  experience.  Colorado's 
plan  of  having  a  small  number  of  great  divisions  along 
drainage  lines  each  with  a  state  official  having  juris- 
diction therein,  and  a  number  of  districts  within  each 
division  of  such  size  that  the  diversions  may  be  regu- 
lated by  one  man  and  an  assistant  or  two,  was  not 
only  the  first  to  be  fixed  by  statute  but  remains  the 
type  to  be  followed  at  the  present  day. 

Wyoming. 
Acquirement  of  Rights.— The  office  of  territorial 
engineer  in  Wyoming  was  created  in  1886  but  the  ex- 
isting legislation  of  which  the  state  is  so  proud,  came 
with  statehood  in  1890.  Ry  constitutional  provision 
the  state  is  divided  into  four  divisions  (the  limits 
being  fixed  by  the  legislature)  with  a  division  super- 
intendent at  the  head  of  each,  the  office  of  .state  engi- 
neer is  provided,  and  a  Board  of  Control  consisting 
(if  the  state  engineer,  as  president,  and  the  four  divi- 


as  to  the  enlargements  thereof,  and  the  time  when  each  such  sev- 
eral appropriations  took  place. 

.\fter  closing  the  testimony  the  referee  prepares 
the  report  and  form  of  decree  and  files  it  with  the 
court,  which  after  properly  ordered  hearings  either 
approves  or  modifies  the  same. 

The  act  provides  in  detail  for  the  many  steps  in 
the  procedure  and  is  sound  from  the  technically  legal 
standpoint.  Its  weakest  point  is  that  it  does  not  pro- 
vide for  representation  of  the  public  or  the  state.  Many 
of  the  older  decrees  gave  to  each  party  the  amount  of 
water  claimed,  which  was  generally  far  in  e.xcess  of 
the  maximum  capacity  of  the  ditch.  There  should 
have  been  measurements  by  the  state  engineer  of  the 
ditches  and  the  acreage  irrigated,  but  he  is  not  men- 
tioned in  the  act.  Furthermore,  the  districts  with 
which  the  act  deals  do  not  always  include  an  entire 
stream,  so  that  the  adjudication  in  such  cases  is  but 
partial.  Aside  from  the  trouble  caused  by  the  ex- 
cess decrees,  the  act  is  to  be  commended  as  providing 
at  so  early  a  period  in  the  history  of  irrigation  a  spe- 
cial procedure  whereby  most  of  the  rights  were  de- 
termined. 

Distribution  of  Water. — By  an  act  passed  in  1879 
Colorado  divided  its  irrigated  territory  into  a  nuinbcr 
of  districts  generally  comprising  a  designated  creek, 
or  creeks,  and  tributaries.  For  each  district  there  was 
provided  a  water  commissioner  to  be  appointed  by  the 
governor  from  persons  recommended  by  the  boards  of 
county  commissioners  interested.  The  principal  duty 
of  the  water  commissioner  is  to  divide  the  waters  of  a 
stream  among  the  ditches  according  to  the  prior  rights 
of  each,  and  in  so  doing  to  wholly  or  jiartially  shut 
the  headgates  of  the  later  appropriators  to  satisfy  the 
earlier  rights.  He  is  also  authorized  to  shut  off  the 
supply  from  any  ditch  so  that  the  water  delivered  will 
in  his  judgment  not  allow  a  wasteful  or  wrongful  use. 
The  changing  or  interference  with  any  headgate  ad- 
ji:sted  by  the  water  commissioner  is  a  misdemeanor 
subject  to  a  fine  of  $300,  or  an  imprisonment  of  60 
days,  or  both,  and  the  use  of  water  so  wrongfully  taken 
through  such  a  headgate  is  made  prima  facie  evidence 
of  the  guilt  of  the  user.  The  water  commissioners 
are  further  empowered  to  arrest  persons  meddling 
with  headgates  or  using  water  procured  through  such. 
The  salary  of  the  water  commissioner  is  $5  per  day  and 
is  paid  by  the  counties  served.  He  does  not  begin  work 
until  called  on  l)y  two  or  more  persons  controlling 
ditches  in  his  district,  or  by  the  division  engineer.  He 
may  engage  necessary  assistants  at  $2.50  per  day. 

In  1887  Colorado  was  divided  into  four  divisions 
along  drainage  lines  with  a  division  superintendent  in 
charge  of  each  division.  In  1903  the  number  was 
changed  to  five  and  the  title  to  division  engineers,  who 
are  now  appointed  by  the  governor  from  a  certified 
list  prepared  by  the  state  engineer  after  an  examina- 
tion of  applicants.  The  division  engineers  receive  $125 
per  month  when  actually  employed  and  traveling  ex- 
penses not  in  e.xcess  of  $500  per  annum,  and  are  paid 
by  the  state.  The  division  engineers  have  general 
control  over  the  water  commissioners  of  the  several 
districts  within  their  divisions,  and,  under  the  general 
supervision  of  the  state  engineer,  execute  the  laws  rela- 
tive to  the  distribution  of  water.     They   may   make 


sion  superintendents,  is  given  "supervision  of  the 
waters  of  the  State,  and  of  their  appropriation,  distri- 
bution and  diversion"  subject  to  legislation  thereon. 

The  statutes  adopted  in  1890  provide  a  method  of 
acquiring  rights  very  different  from  any  then  existing 
in  this  country.  Instead  of  posting  a  notice  or  start- 
ing work  and  thus  initiating  a  right,  the  intending  ap- 
propriator  is  required  to  make  application  to  the 
state  engineer  for  permission  to  make  the  appropria- 
tion. The  application  is  made  on  a  blank  form  fur- 
nished by  the  state  engineer  and  among  other  things 
must  state  the  location  and  description  of  the  proposed 
ditch,  the  time  within  which  it  is  proposed  to  begin 
construction,  the  time  required  for  completion  of  con- 
struction and  the  time  required  for  complete  applica- 
tion of  water  to  proposed  use.  If  for  irrigation,  the 
application  must  also  give  the  legal  subdivisions  of 
land  proposed  to  be  irrigated.  The  state  engineer 
must  approve  all  applications  made  in  proper  form 
and  for  beneficial  purposes  except  where  there  is  no 
unappropriated  water,  or  where  the  proposed  use  con- 
flicts with  existing  rights,  or  threatens  to  prove  detri- 
mental to  the  public  interest — in  which  cases  he  must 
reject  the  application. 

If  approved,  the  application  will  be  so  endorsed 
and  returned  to  the  applicant  and  constitutes  his  au- 
thorization to  begin  construction  and  perfect  the  ap- 
propriation. 

In  cases  of  applications  in  excess  of  25  second  feet, 
or  to  reclaim  over  1000  acres,  the  state  engineer,  be- 
fore acting  on  the  application,  may  require  additional 
information  in  regard  to  the  financial  ability  and  the 
good  faith  of  the  applicant.     In  the  endorsement  of 
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approval  on  the  application  it  is  required  that  actual 
construction  must  begin  within  one  year  from  date 
of  approval  and  that  the  construction  must  be  com- 
pleted within  five  years.  The  state  engineer  has  au- 
thority to  limit  the  construction  period  and  the  period 
required  for  application  to  beneficial  use  to  a  less  time 
than  asked  for,  and  also,  for  good  cause  shown, 
to  extend  the  time  for  the  completion  of  works  under 
an  issued  permit.  Any  party  may  appeal  from  any 
action  taken  by  the  state  engineer  to  the  Board  of 
Control,  and  from  an  action  by  the  Board  to  the  dig- 
trict  court. 

Applications  must  be  accompanied  by  maps  pre- 
parced  in  accordance  with  the  regulations  of  the  state 
engineer,  and  profiles  and  plans  may  be  required  also. 

The  statutes  do  not  provide  the  nature  of  tiie 
proof  to  be  submitted  bj'  the  appropriator  on  the  com- 
pletion of  the  works  and  on  tiie  complete  application 
to  beneficial  use  other  than  it  "being  made  to  appear 
to  the  satisfaction  of  the  Board  of  Control  that  any 
application  has  been  perfected  in  accordance  with 
such  application,  and  the  endorsement  thereon."  On 
such  a  showing  the  Board  must  issue  a  certificate  set- 
ting forth  the  amount  of  the  appropriation  and  the 
number  and  date  of  priority  thereof,  which  date  shall 
be  that  of  filing  the  application  in  the  office  of  the  state 
engineer. 

In  1903  a  statute  specially  providing  for  the  ap- 
propriation of  water  for  storage  in  reservoirs  was 
adopted.  The  steps  outlined  ai)ove  must  be  followed 
except  that  a  description  of  the  land  is  to  be  irrigated 
by  the  stored  water  is  not  required  in  the  primary,  or 
first,  permit.  Those  who  are  to  apply  the  water  to 
beneficial  use  may  secure  the  secondary  permit  allow- 
irg  them  to  so  do.  The  latter  shall  not  be  given  until 
the  state  engineer  is  convinced  that  the  secondary  per- 
mittee has  a  sufficient  agreement  with  the  owner  of  the 
reservoir,  the  primary  permittee.  The  1903  statute 
also  provides  for  special  supervision  by  a  water  com- 
missioner when  such  stored  waters  are  allowed  to  run 
to  points  of  use  through  natural  channels  and  where 
loss  through  wrongful  diversion  is  probable  en  route. 
When  deemed  necessary  for  the  protection  of  the 
various  interests  involved,  the  state  engineer  may  ap- 
point an  assistant  engineer  to  superintend  and  direct 
the  construction  work  on  dams  for  such  reservoirs. 

Wyoming  has  thus  introduced  a  sensible  business- 
like procedure  for  controlling  new  rights  to  the  use  of 
water.  Those  accustomed  to  the  absolute  want  of  super- 
vision in  states  still  following  the  California  method  of 
posting  notices  are  inclined  to  be  suspicious  of  the  Wy- 
oming method  when  first  brought  before  them.  They 
are  especially  fearful  of  the  seeming  great  authority 
in  the  hands  of  the  state  engineer.  An  inspection  of 
the  records,  however,  will  show  so  few  applications 
rejected  in  Wyoming  that  the  number  is  negligible. 
As  the  question  of  whether  there  are  any  unappro- 
priated waters  in  a  stream  is  so  debatable  and  as  the 
opportunity  for  flood  waters  and  seepage  and  return 
Vv-aters  is  so  great,  the  state  engineer,  in  cases  where 
there  seems  to  be  but  little  surplus  approves  the  ap- 
plication with  the  following  notice  stamped  upon  it : 


The  records  of  the  state  engineer's  office  show  the  waters  of 
to  be  largely  appropriated.  The  appro- 
priator under  this  permit  is  hereby  notified  of  this  fact  and 
that  the  issuance  of  this  permit  grants  the  right  to  divert  and 
use  the  surplus  or  waste  water  of  the  stream  and  confers  no 
rights  which  will  interfere  with  or  impair  the  use  of  water 
by  prior   appropriators. 

Definition  of  Rights. — .Vlthough  new  to  American 
legislation  the  Wyoming  method  for  the  acquirement 
of  rights  is  far  less  novel  than  her  method  for  the 
definition  of  rights.  In  1886  Wyoming,  then  a  terri- 
tory, adopted  the  Colorado  system  of  adjudication 
but  rejected  it  in  1891  for  its  present  system. 

Instead  of  leaving  the  determination  of  water 
rights  to  chance  cases  between  two  or  more  claimants 
as  in  California,  or  to  a  special  procedure  initiated 
by  a  claimant  as  in  Colorado,  Wyoming,  having  by  its 
constitution  declared  the  natural  waters  to  be  the 
property  of  the  state,  decided  to  make  its  new  Board 
of  Control  responsible  for  this  most  important  matter. 

The  Board  selects  the  streams  on  which  rights  are 
to  be  determined  and  fixes  a  time  for  the  taking  of 
testimony.  The  state  engineer  through  assistants  makes 
a  survey  of  the  ditches  and  the  land  irrigated  or  irriga- 
ble thereunder  and  measures  the  stream  and  carrying 
capacity  of  the  ditches.  A  printed  form,  called  "proof 
of  appropriation,"  is  sent  to  each  claimant.  The  pres- 
ent practice  is  to  have  the  division  superintendent 
make  the  survey  and  have  the  claimant  make  the 
"proof  of  appropriation"  on  the  completion  of  the 
survey  of  his  individual  holding,  so  that  the  "proofs" 
and  survey  will  correspond. 

On  the  completion  of  the  survey  and  the  taking 
of  testimony  or  "proofs"  by  the  division  superintend- 
ent, notice  is  given  of  a  time  and  place  at  which  the 
evidence  thus  assembled  shall  be  open  to  inspection 
of  the  various  claimants.  A  regular  procedure  is  pro- 
vided for  contests  and  hearings  before  the  division 
superintendent,  if  such  are  required  after  the  open 
inspection. 

After  the  contests  all  the  evidence,  including 
original  proofs  and  testimony  taken  at  the  subsequent 
hearings,  is  transmitted  to  the  Board  of  Control.  At 
its  first  regular  meeting  thereafter,  the  Board  exam- 
ines all  the  evidence  and  enters  an  order  establishing 
the  priorities  of  the  water  rights,  their  amounts,  and 
the  character  of  use  of  each.  For  irrigation  rights, 
the  maximum  allowance  is  one-seventieth  of  a  second 
foot  to  the  acre.  Certificates  are  issued  to  each  claim- 
ant in  accordance  with  the  order  of  the  Board.  Ap- 
peals from  the  order  may  be  taken  to  the  district  court 
within  sixty  days. 

Distribution  of  Water. — As  stated  above,  Wyom- 
ing has  been  divided  into  four  divisions  along  drain- 
age lines.  The  superintendents  thereof  have  powers 
similar  to  those  of  the  division  engineers  in  Colorado, 
regarding  the  division  of  the  waters  among  ditches 
entitled  thereto.  The  Board  of  Control  creates  dis- 
tricts where  necessary  and  these  districts  are  in  charge 
of  water  commissioners  upon  whom  the  actual  duty  of 
closing  headgates  rests.  The  entire  Wyoming  pro- 
cedure in  regard  to  this  matter  is  copied  from  that  of 
Colorado  and  what  difference  exists  is  only  in  minor 
details. 
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THE  ARNOLD  REPORT  ON  THE  SAN  FRAN- 
CISCO TRANSPORTATION  PROBLEM. 

Five  preliminary  reports  have  been  made  to  the 
San  Francisco  Board  of  Supervisors  by  Bion  J.  Arnold 
on  the  transportation  problem  of  that  city.  These 
first  reports  are  chiefly  concerned  with  the  two  mat- 
ters of  greatest  present  popular  interest,  ways  and 
means  of  adequate  transit  to  the  site  of  the  Panama- 
Pacific  Exposition  and  the  Twin  Peaks  tunnel.  Each 
report  carries  several  alternative  plans  with  full  dis- 
cussion of  the  advantages  thereof. 


Of  the  various  plans  which  have  been  presented 
with  regard  to  the  Twin  Peaks  tunnel  the  report  favors 
either  a  low-level  trolley  bore  as  a  direct  extension  of 
Market  street  from  Valencia  street  to  the  San  Miguel 
tract  near  the  junction  of  Corbett  Road  and  Dewey 
Boulevard,  or  preferably  a  curved  extension  of  Mar- 
ket street  to  Eureka  street,  (following  the  natural  con- 
tours around  the  northern  slopes  of  Eureka  Valley) 
whence  a  tunnel  can  be  driven  to  San  Miguel  Rancho, 
emerging  near  T  street  and  Dewey  Boulevard  with 
sub-grade  passenger  transfer  station  at  Seventh  ave- 
nue Boulevard  east  of  Lake  Honda  and  surface  car 


rresfiit    and    Proposod    Tr.insportation  Parilitip?  at  Pan   Franri.sco. 


To  handle  the  Exposition  traffic  it  is  recommended 
that  the  Fillmore  street  tunnel  be  built  immediately, 
extending  from  Sutter  street  to  Filbert  street.  4,332 
fi.,  with  the  necessary  street  widening  at  portals  to 
preserve  the  roadways  at  either  side  for  street  cars, 
traffic  and  sidewalks.  A  tunnel  through  Devisadero 
will  become  a  necessity  at  a  later  date.  A  single-ljore 
tunnel  could  be  built  for  about  $2,000,000  and  a  dou- 
ble bore  for  $2,100,000.  It  is  also  suggested  that  a 
2386  ft.  tunnel  be  built  under  Broadway  street  with 
eastern  portal  at  Mason  and  western  portal  at  Larkin 
street.  A  short  tunnel  at  Fort  Mason  would  also  be 
necessary,  as  well  as  a  1322  ft.  tunnel  under  Stockton 
street.  These,  together  with  the  proposed  Twin  Peaks 
tunnel  are  shown  in  the  accompanying  picture. 


exits  at  Castro  street  and  Seventh  aivenue.  Both 
plans  contemplate  the  eventual  construction  of  a 
Market  street  subway.  The  latter  plan  would  sub- 
divide a  16,000  ft.  tunnel  into  three  parts  with  sur- 
face entrances  not  over  8,500  ft.  apart. 

For  the  main  tunnel  a  19  or  20  ft.  arched  roof  bore 
is  recommended  while  a  flat-roof  section  should  be  used 
under  Market  street,  not  over  15  ft.  in  the  clear  with 
station  platforms  15  ft.  below  the  street  crossings. 

With  a  terminal  at  Valencia  and  Market  streets  it 
is  suggested  that  the  traffic  can  be  efTectively  handled 
as  follows : 

Inter-urbans  to  be  equipped  with  third-rail  con- 
tact and  routed  direct  to  Valencia  street  underground, 
thence  down  Mission  street  on  the  surface. 
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Plan  and   Section    of   Proposed   Twin   Peaks   Tunnel. 


Suburban  expresses  to  be  routed  the  same  as  iiitcr- 
urbans,  using  trolley  to  Valencia  street. 

Suburban  locals  to  emerge  at  Castro,  Ihence  via 
Market  street  surface  to  the  Ferry  (or  via  Mission 
street.) 

Surface  feeder  lines  to  enter  the  incline  at  Caslro 
street,  returning  by  an  under-ground  loop. 

In  the  event  of  the  extension  of  tiie  subwaj'  to 
the  Ferry,  the  entire  subway  bore  will  be  available  for 
both  third-rail  inter-urbans  and  subway  locals,  llu' 
suburbans  being  routed  out  of  the  bore  at  Castro  or 
Valencia  street,  and  the  subway  locals  returning  \i,i 
underground  loop  at  Castro  street. 

By  the  construction  of  this  tiuinel  there  will  be 
brought  within  30  minutes'  running  time  of  the  busi- 
ness district,  approximately  10,000  acres  of  new  terri- 
tory, 75  per  cent  of  which  is  suitable  for  residence  land, 
that  has  been  practically  useless  heretofore  bv  reason 
of  lack  of  adequate  transportation  thereto. 

This  area  extends  west  to  the  ocean  front  and 
south  along  the  valley  as  far  as  the  cemeteries.  This 
estimate  is  based  upon  present  operating  schedules. 
But  with  higher  speed  equipment,  even  this  is  capalile 
of  great  improvement  and  it  is  quite  possible  that  the 
valley  lands  could  be  brought  within  the  30-inimitc 
zone  at  least  half  way  to  San  Mateo. 


THE  ANNEALED  COPPER  STANDARD. 

A  report  on  copper  wire  tables  has  been  made  by 
the  Bureau  of  Standards,  Department  of  Commerce 
and  Labor.  The  introduction  states  that  copper  wire 
tables  are  based  on  certain  standard  or  assumed  vaku  s 
for  the  conductivity  or  resistivity  and  the  temperature 
coefficient  of  resistance  of  copper.  When  accurac\ 
is  important,  the  electrical  engineer  does  not  consult 
the  wire  table,  but  makes  actual  measurements  of  the 
resistivity  of  samples  of  the  copper  used.  Frequently 
the  resulting  conductivity  is  expressed  in  per  cent 
of  the  standard  value  assumed  for  conductivity.  Per 
cent  conductivity  is  meaningless  without  a  knowledge 
of  the  standard  value  assumed,  unless  the  same  stand- 
ard value  is  in  use  everywhere.     But  the  same  stand- 


ard value  is  not  in  use  everywhere,  and  confusion  in 
the  expression  of  per  cent  conductivity  has  accordingly 
resulted.  The  temperature  coefficient  of  resistance  is 
usually  assumed  as  some  fixed  standard  value,  but 
the  same  standard  value  is  not  in  use  everywhere, 
and  results  reduced  from  one  temperature  to  another 
have  accordingly  been  uncertain  when  the  tempera- 
lure  coefficient  assumed  was  not  stated.  These  con- 
ditions led  the  American  Institute  of  h'.lectrical  Engi- 
neers to  request  the  Bureau  of  l^landards  to  make  an 
investigation  of  the  subject.  This  has  been  done  and 
has  resulted  in  the  establishment  of  standard  values 
based  on  measurements  of  a  large  number  of  repre- 
sentative samples  of  commercial  copper — values  which 
in  certain  respects  are  more  satisfactory  than  any 
preceding  standard  values. 

In  the  investigation  it  was  discovered  that  the 
temperature  coefficient  is  proportional  to  the  con- 
ductivity. This  new  law  has  been  corroborated  by  the 
Reichsanstalt,  of  Germany,  and  is  of  considerable  im- 
portance in  electrical  measurements.     It  was  also  dis- 


covered  that   bending  and    winding 


wire    do    not 


change  the  temperature  coefficient,  and  consequently 
the  internal  temperature  of  electrical  machinery  may 
be  calculated  from  resistance  measurements  with 
greater  confidence  than  heretofore. 

A  proposal  from  Germany  of  a  standard  conduc- 
tivity based  upon  this  investigation  has  been  accepted, 
and  will  probably  soon  be  adopted  all  over  the  world. 
This  new  standard  is  a  slightly  lower  conductivity 
than  the  former  American  value  and  the  average  of 
the  experimental  values  published  by  the  Bureau  of 
Standards,  but  can  be  considered  as  substantially  rep- 
resentative of  average  commercial  copper. 

This  report  gives  a  history  of  wire  gages,  showing 
that  the  trend  of  practice  is  toward  expressing  diam- 
eters directly  in  decimal  fractions  of  an  inch.  The 
report  contains  15  tables,  including  complete  reference 
and  working  tables  for  annealed  copper,  both  i.i  Eng- 
lish and  metric  units.  Tables  for  copper  cables  and 
for  hard-drawn  aluminum  wire  are  also  given.  The 
tables  have  been  adopted  as  the  official  wire  tables  of 
the  American  Institute  of  Electrical  Engineers. 
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The  engineer  as  a  diplomat,  as  a  commercial  factor 

and  as  nii  arbiter  in  the  courts  occupies  much  attention 

.      _,      .         ,  in  ethical  discussions  in  the  tcch- 

An  Lngineer  s  •     ,                  t  -....t               •  i     u 

f       L  meal   press.      Little   is   said,   how- 

Kespect  for  the  ^^.^.^^  ^^  ^^    whether     the    modern 

'*8  trend    in    concentrated    power   de- 

velopment leans  toward  inculcation  of  patriotism.  In 
the  strenuous  efforts  being  put  into  centralized  cor- 
porate organization,  one  of  the  most  outspoken  char- 
acteristics noticeable  in  the  great  body  of  men  who 
make  up  this  working  scheme  of  action,  is  that  of 
loyalty  to  the  interests  of  the  corporation  coupled  with 
respect  and  esteem  for  those  at  the  head  directing 
and  upbuilding  the  great  commercial  fabric.  Such 
loyalty  imbued  is  noticeable  to  a  marked  degree  in 
many  of  the  hydroeelectric  enterprises  of  the  West. 
In  view  of  this  fact  some  have  wondered  as  to 
whether  this  was  attained  at  the  expense  of  a  some- 
what slackening  in  love  for  the  state  or  perhaps  even 
a  deadening  of  national  sentiment. 

A  little  incident  occurred  in  the  recent  testing 
of  the  great  turbine  and  boiler  installation  at  Station 
C  of  the  Pacific  Gas  &  Electric  Company  in  Oakland. 
The  boilers  were  being  forced  to  their  utmost  in  a 
run  for  maximum  capacity.  Suddenly  it  was  thought 
advisable  to  choke  the  draft  slightly  and  for  this 
purpose  some  old  rags  were  placed  in  the  peep  holes 
at  the  front  of  the  boilers.  A  few  minutes  later  H.  N. 
Moshcr,  chief  engineer  of  the  plant,  entered,  and,  with 
a  cry  of  "Boys,  that's  the  American  flag,"  proceeded 
to  tear  down  the  draft  shield.  The  exciting  moments 
that  at  once  ensued  in  his  rescuing  this  piece  of 
fabric  which  was  evidently  the  remnant  of  our  national 
emblem,  will  not  soon  be  forgotten  by  those  who  wit- 
nessed this  little  incident. 

The  whole  affair  took  place  in  but  a-minute.  To 
many  the  incident  may  perhaps  seem  of  small  mo- 
ment, but  to  those  endeavoring  to  analyze  the  trend 
of  national  sentiment  and  the  effect  of  enginering 
ethical  ideas  upon  this  sentiment,  it  had  a  deep  and 
significant  meaning.  Loyalty  to  one's  task  in  life  and 
to  those  at  the  helm  directing  that  task  is  the  essence 
of  success  in  any  enterprise,  and  when  we  realize  that 
with  this  deep-seated  development  of  loyalty  is 
the  far  deeper  inner  man,  ready  to  sacrifice  a 
world  beating  boiler  test  if  necessary  for  the  sake 
of  rescuing  a  tattered  remnant  of  a  national  flag, 
something  is  aroused  in  our  innermost  which  tells  us 
that  not  only  in  practical  affairs  but  in  the  imbuing  of 
the  highest  ethical  traits,  the  modern  engineer  makes 
good. 


Hydroelectric  projects,  calling  for  the  ultimate 
ii:vestment    of    fortunes    approximating    nine    figures, 

make  one  stop  to  consider  the 
The  Building  of  soundness  of  the  business  sagacity 
An  Empire  directing     such     vast     outlays     of 

money.  Fully  a  dozen  projects  of 
this  magnitude  are  now  being  financed  for  the  West. 
Most  of  these  are  already  assured  and  are  in  success- 
ful stages  of  operation,  although  for  complete  realiza- 
tion of  the  dreams  of  their  promoters,  the  future  must 
play  its  share  in  development  of  our  natural  resources. 
Agriculture  is  the  backbone  of  wealth  for  every 
country  that  looks  toward  permanency  in  prosperity. 
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While  mineral  wealth  adds  to  the  glory  and  lustre  of 
power  in  a  commonwealth,  no  panic  nor  financial 
stress  can  be  felt  over  prolonged  periods  in  a  section 
actually  producing  the  necessities  of  life  within  its 
confines.  The  continued  development  agriculturally 
of  our  western  states  is  the  charm  that  holds  all  ob- 
servers. ]\Iontana,  a  state  pictured  mentally  by  most 
people  as  resourceful  in  vast  wealth  of  mineral  comes 
now  to  the  front  with  agricultural  products  leading 
the  mineral  output  in  this  great  treasure  state.  And 
so  it  is  in  the  other  states  of  the  West.  Vast  areas 
are  being  cultivated,  which  are  found  world-beating 
in  their  production  per  acre,  and,  yet,  a  generation  ago 
our  wise  fathers  at  Washington  doubted  the  wisdom  of 
even  extending  a  protecting  hand  to  this  arid  country. 
-So  great  has  this  wealth  in  agricultural  development 
been,  unquestionably  millions  of  acres  will  continue 
to  be  reclaimed  from  their  arid  state.  Gigantic  pow- 
ers are  necessary  to  successfully  pump  water  upon 
the  rich  bench  lands  awaiting  but  this  magic  touch 
to  bear  a  blessing  to  our  children's  children. 

Not  alone  is  the  agricultural  development  assum- 
ing amazing  proportions.  The  cities  of  the  West,  bor- 
dering the  great  ocean  of  opportunity  soon  to  be  real- 
ized in  the  readjusting  of  the  world's  commerce  upon 
the  completion  of  the  Panama  Canal,  are  remarkable 
in  their  present  building  proportions.  T,ast  month,  for 
instance,  from  Bradstreet's  reports  we  read  that  of 
all  the  great  cities  of  America,  San  Francisco,  Port- 
land and  Los  .Angeles  were  surpassed  in  their  building 
operations  by  only  three — New  York.  Chicago  and 
Philadelpia.  When  great  municipalities,  like  St. 
Louis.  Detroit,  Pittsburg  and  New  Orleans,  are  out- 
distanced by  the  striking  upbuilding  of  these  western 
cities,  serious-minded  men  in  the  west  can  see  much 
in  store  for  the  future  outlook  of  these  cities  upon 
the  arrival  of  the  bidding  time  for  the  world's  com- 
merce. As  another  comparison,  indicating  the  magni- 
tude of  this  building  preparation  for  1915,  the  sum- 
ming up  of  building  for  greater  San  Francisco,  com- 
prising the  cities  around  the  bay,  is  for  the  past  month 
exceeded  by  only  New  York  and  Chicago. 

Money  put  into  substantial  building  structure? 
becomes  a  permanent  asset  to  a  growing  community. 
Stich  moneys,  once  having  journeyed  across  the  conti- 
nent from  the  great  eastern  markets,  become  a  fixed 
asset  of  the  A\'est  never  again  to  leave  us.  When  we 
contemplate  the  enormous  totals  to  which  these 
monthly  outlays  will  add  by  1915,  we  get  some  con- 
ception of  the  greatness  and  substantiality  of  the  build- 
ing of  our  western  empire. 


Favorable  comment  on  the  rapid  growth  in  the  use 
of  the  electric  truck  is  of  almost  daily  occurrence 
in  the  technical  press  at  present. 
The  Electric  To  the  careful  observer  the  intro- 

Truck  duction  of  the  electric  truck  is  seen 

to  be  doing  its  share  in  solving  a 
difficult  problem  brought  about  in  the  sudden  and  un- 
precedented increase  of  population  in  our  western 
cities :  namely,  that  of  aiding  in  solving  to  a  degree 
the  congestion  of  the  public  thoroughfares  in  the 
overburdened  traffic  centers. 

The  owners  of  several  large  teaming  outfits  have 
found  that  the  employment  of  electric  trucks  make^ 
necessary  only   one-half  the   storage   space  formerly 


required.  This  is  no  mean  item  of  economy  in  cities 
the  size  of  Los  Angeles,  San  Francisco,  Portland  and 
Seattle  where  real  estate  has  assumed  such  valuations 
as  to  make  even  a  small  space  of  clear  blue  sky  an  ex- 
pensive item  at  times.  Far  more  noticeable,  however, 
is  the  material  lessening  of  traffic  congestion  in  dis- 
tricts where  electric  trucks  are  beginning  to  become 
an  increasing  factor  in  numerical  comparison  with  the 
time-honored  "horsepower."  The  pliability  in  opera- 
tion, the  smallness  of  space  occupied,  and  the  rapidity 
of  transit  make  the  electric  truck  a  welcome  new-comer 
to  such  traffic  congested  thoroughfares  as,  for  in- 
stance, Mission  street  in  San  Francisco.  According 
to  city  ordinance,  the  heavy  teaming  of  that  munici- 
pality is  diverted  from  Market  street  to  this  thorough- 
fare. To  the  pedestrian  observing  the  long  line  of  vehi- 
cles wend  their  way  before  him,  flashes  of  reflective 
thought  formulate  in  his  mind  an  opinion  of  the  su- 
periority of  the  truck  in  lessening  traffic  congestion. 
When  he  wades  in  to  thread  his  way  through  this 
tumultuous  array,  the  "impedance"  experienced  with 
a  number  of  teams  met  with  as  compared  to  an  equal 
number  of  trucks  encountered  crystallizes  this  opin- 
ion into  a  firm  conviction. 

The  installation  of  the  electric  truck  in  our  western 
cities  is  too  recent  to  obtain  reliable  data  of  opera- 
tion, but  it  is  interesting  to  note  some  of  the  cost  data 
compiled  in  New  York  as  detailed  in  a  paper  by  Chas. 
A.  Ward  before  the  Electric  Vehicle  Association.  A 
record  was  given  of  the  operation  for  five  weeks,  or 
thirty  working  days  of  100  lOOOlb.  Ward  delivery 
wagons  used  by  the  Ward  Bread  Company.  Of  these 
vehicles  eighty-five  are  equipped  with  lead  cells  and 
fifteen  with  nickel-iron  cells.  The  tabulation  of  costs 
included  all  charging,  repair,  and  garaging  expenses, 
but  not  the  items  of  depreciation,  interest  on  invest- 
ment or  driver's  wages. 

The  best  record  was  made  by  a  vehicle  covering 
25  miles  per  day  at  a  total  cost  of  $19.57  for  thirty 
days.  The  worst  record  was  made  by  a  vehicle  cov- 
ering 28  miles  per  day  at  a  cost  of$64.21  for  thirty  days. 
The  average  for  the  100  vehicles  was  22  miles  per  day, 
19.9  cents  per  day  for  charging  energ}',  1.82  cents  per 
day  for  accidents,  and  80  cents  per  day  for  garaging 
and  maintenance,  the  total  being  $1,027  per  vehicle 
per  day,  or  4.6fi  cents  per  vehicle-mile.  The  energy 
cost  was  estimated  on  the  basis  of  1.5  cents  per  kw.-hr., 
at  double  this  rate  it  is  seen  that  the  total  operating- 
expense  would  be  increased  bv  only  20  per  cent. 

When  vehicle  statistics  show  costs  of  from  20  to 
25c  per  mile,  now  necessary  in  the  usual  methods  of 
horse  conveyance,  the  positive  saving  in  many  cases 
of  the  complete  purchase  price  of  an  electric  truck 
in  a  season  or  two  is  thus  assured. 

On  the  other  hand  the  wide-awake  central  station 
manager  is  not  overlooking  the  possibility  of  enor- 
mous quantities  of  new  power  sales  thus  made  within 
easy  reach.  The  time  when  the  central  station  man- 
ager looked  solely  to  lighting  output  for  new  busi- 
ness has  now  passed. 

The  electric  truck,  then,  as  a  factor  in  lessening 
storage  space  for  traffic  vehicles,  as  a  material  aid  in 
solving  our  perplexing  municipal  congestion  problems, 
as  a  money-saver  for  the  consumer  and  a  money-maker 
for  the  central  station,  is  now  with  us.  May  all  profit 
to  the  fullest  extent  by  the  opportunities  offered. 
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PERSONALS. 
H.  P.  Wilson  of  New  York,  who  Is  secretary  of  the  Great 
Western  Power  Company,  is  at  San  Francisco. 

J.  H.  McGIII  of  the  McGill  Manufacturing  Company  of 
\-alparaiso,  Ind..  recently  visited  San  Francisco. 

Arnold  Pfau,  hydraulic  engineer  for  the  Allis-Chalraers 
Company  of  Madison,  Wis.,  is  at  San  Francisco. 

R.  S.  Buck,  of  the  firm  of  Sanderson  &  Porter  of  New 
York,  spent  the  past  week  at  Los  Angeles  on  engineering 
business. 

H.  B.  Squires  of  Otis  &  Squires,  who  has  been  visiting  the 
Kastern  factories  for  several  weeks,  is  expected  to  return  to 
San  Francisco  this  week. 

T.  L.  Phillips,  transmission  engineer  for  the  Pacific  Light 
&  Power  Company,  has  returned  to  Los  Angeles  after  a  tour 
of  the  Pacific  Northwest. 

A.  L.  Havens,  the  Los  Angeles  manager  for  Pierson, 
Roeding  &  Co.,  spent  a  few  days  at  the  firm's  San  Francisco 
office  during  the  past  week. 

F.  C.  Finkle,  an  engineer  who  has  been  connected  with 
Southern  California  hydroelectric  developments  for  some  time, 
recently  visited  San  Francisco. 

J.  C.  Temple,  the  Chicago  manager  for  the  Morgan-Smith 
Company  of  York,  Pa.,  manufacturers  of  water  wheels.  Is  at 
San  Francisco  on  contract  business. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric 
Company,  is  making  an  eastern  trip  and  will  be  present  at 
the  Atlantic  City  jobbers'  convention. 

C.  D.  Wheeler,  publicity  manager  for  the  Fort  Wayne 
Electric  Works  of  the  General  Electric  Company,  is  attending 
the  Shriners'  convention  at  Los  Angeles. 

John  A.  Britton,  vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company,  is  expected  at  San  Fran- 
cisco next  week  on  his  return  from  a  flying  trip  to  Yokohama. 
H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  has  returned  to  his  headquarters  at  San 
Francisco  after  an  extensive  trip  through  Oregon  and  Wash- 
ington. 

Morgan  B.  Speir,  division  commercial  superintendent  of 
the  Southern  Bell  Telephone  Company,  with  headciuarters  at 
Charlotte.  N.  C,  is  at  Portland,  Ore.,  after  making  a  tour  of 
California. 

C.  F.  Ubelacker,  chief  engineer  for  Ford,  Bacon  &  Davis 
of  New  York,  is  visiting  the  firm's  San  Francisco  office  while 
making  a  tour  of  the  Pacific  Coast  on  general  engineering 
business. 

H.  D.  Donnell,  representing  the  Safety  Car  Heating  & 
Lighting  Company  on  the  Pacific  Slope,  has  returned  to  his 
San  Francisco  office  after  a  business  trip  to  Denver  via  Salt 
Lake  City. 

N.  W.  Graham,  who  is  in  charge  of  the  Holabird-Reynolds 
Company's  store  at  Los  Angeles,  has  left  for  the  East  and 
wlii  attend  the  electrical  jobbers'  convention  at  Atlantic  City, 
N.  J.,  in  June. 

F.  A.  Somers,  who  now  has  the  title  of  manager  of  the 
railw^ay  and  lighting  division  of  the  Westinghouse  Electric 
&  Manufacturing  Company's  San  Francisco  office,  recently 
visited  Southern  California. 

Wynn  Meredith,  of  the  San  Francisco  office  of  Sanderson 
&  Porter,  has  just  returned  from  Vancouver,  B.  C,  after  in- 
specting the  engineering  work  which  is  being  conducted  under 
the  supervision  of  his  firm. 

W.  S.  Berry  of  the  Western  Electric  Comi)any's  San 
Francisco  office,  has  left  for  Chicago  and  the  Eastern  states. 
He  will  visit  Atlantic  City  during  the  forthcoming  conven- 
tion of  the  electrical  jobbers. 


Rudolph  W.  Van  Norden,  consulting  cngii»er,  has  re- 
moved his  offices  from  the  Nevada  Bank  Building  to  the 
Rialto  Building,  San  Francisco.  He  spent  the  past  week  in- 
vestigating the  Clear  Lake  power  project. 

Sidney  Sprout,  engineer  for  the  California-Oregon  Power 
Company,  has  gone  to  Siskiyou  county  on  work  connected 
with  the  new  development  on  the  Klamath  River  for  which 
machinery  contracts  were  recenUy  awarded. 

B.  C.  Carroll,  general  agent  for  the  Pacific  Telephone  & 
Telegrnpli  Company,  has  returned  to  San  Francisco  after 
spending  two  months  at  Seattle  and  Northwestern  points. 
He  reports  a  rapid  growth  of  business  at  Portland. 

P.  W.  Greenleaf,  formerly  superintendent  of  the  Pacific 
Power  Company  at  Mono  Lake,  Cal.,  has  resigned  to  accept  a 
position  with  the  Southern  Sierra  Power  Company  at  Paris, 
Cal.  W.  K.  Bellinger  of  Lcs  Angeles  has  succeeded  to  his 
position 

H.  B.  Smith,  professor  of  electrical  engineering  at  Wor- 
cester Polytechnic  Institute,  is  a  recent  San  Francisco  vis- 
itor. Mr.  Smith  is  just  completing  a  year's  trip  around  the 
world,  during  which  he  has  visited  many  of  the  great  hydro- 
electric enterprises  of  the  Orient. 

Thomas  Mirk  of  Hunt,  Mirk  &  Co.  has  returned  to  San 
Francisco  from  Portland.  K.  G.  Dunn,  representing  this  firm, 
was  at  Tulare  last  week  when  the  new  steam  plant  of  the 
Tulare  County  Light  and  Power  Company  was  accepted  by 
the  owners,  after  a  su-:cessful  test  run. 

Garnett  Young,  manager  of  the  Telephone-Electric  Equip- 
ment Company,  is  at  Los  Angeles  on  his  way  home  from  the 
East  after  attending  the  annual  meeting  of  sales  managers  of 
tl^e  National  Metal  Molding  Company  at  Pittsburg  and  visit- 
ing the  factories  represented  on  the  Pacific  Coast  by  his  firm. 
C.  H.  Rattray,  electrical  engineer,  with  the  General  Elec- 
tric Company.  Colman  building,  Portland,  is  actively  engaged 
in  collecting  pumping  data  regarding  practices  and  costs  of 
systems  for  Irrigation  work.  This  is  in  connection  with  one 
of  the  largest  propositions  yet  projected  in  the  Greater 
Northwest.  '*" 

J.  B.  Lukes  of  the  engineering  staff  of  the  Stone  &  Web- 
ster Company  is  at  San  Francisco  to  open  an  office  at  413 
Rialto  Building..  Among  the  representatives  of  Stone  &  Web- 
ster forces  who  visited  San  Francisco  during  the  past  week 
are:  E.  B.  Bumsted,  engineer;  H.  A.  Hageman,  chief  designer 
of  the  Fresno  office,  and  D.  L.  Roberts,  in  charge  of  the  field 
commissary  department. 

Newcomb  Carlton,  vice-president  of  the  Western  Union 
Telegraph  Company,  arrived  at  San  Francisco  from  the  East 
during  the  past  week  on  an  inspection  tour.  He  was  director- 
general  of  the  Pan-American  Exposition  at  Buffalo.  He  visited 
the  Panama-Pacific  International  Exposition  site  as  a  guest 
of  the  exposition  directors. 

B.  C.  Condit,  engineer  for  the  Northwestern  Light  & 
Power  Company,  a  Fleishhacker  enterprise,  is  at  San  Fran- 
cisco, He  is  interested  in  closing  contracts  for  hydroelectric 
generating  machinery  for  its  new  developments  to  transmit 
power  to  Portland,  Ore.,  on  a  large  scale.  Bids  are  in  for 
two  10,000-kw.  generating  units. 

Samuel  G.  McMeen,  member  of  the  engineering  firm  of 
McMeen  and  Miller  of  Chicago,  recently  wss  elected  presi- 
dent of  the  Columbus  Railway  &  Light  Company  of  Colum- 
bus, Ohio.  The  Columbus  Railway  &  Light  Company  oper- 
ates all  the  electric  traction,  lighting  and  power  properties  of 
the  Columbus  Edison  Company,  the  Columbus  Light,  Heat  & 
Power  Company,  the  Columbus  Traction  Company  and  the 
Columbus  Railway  Company.  Mr.  McMeen's  new  connec- 
tion is  a  promotion  fi-om  the  presidency  of  the  Mt.  Hood 
Railway  &  Power  Company  of  Portland,  Oregon.  He  remains 
a  partner  of  the  firm  of  McMeen  and  Miller. 
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HinsdiU  Parson- 


IN   MEMORIAM. 

As  the  result  of  an  automo- 
bile accident,  Hinsdill  Par- 
sons, vice-president  and  gen- 
eral counsel  of  the  General 
Electric  Company,  was  in- 
stantly killed  near  Albany, 
N.  Y.,  Sunday  afternoon,  April 
28th. 

Although  but  48  years  of 
age,  Mr.  Parsons  had  shown 
himself  to  be  one  of  the  ablest 
corporation  lawyers  in  the 
country.  For  nearly  a  dozen 
years  he  has  had  charge  of 
the  law  department  of  the 
General  Electric  Company,  and 
his  abilities  have  been  well 
proven  in  the  solution  of  the  many  perplexing  legal  prob- 
lems which  naturally  arose  in  the  development  of  this  rap 
idly  growing  industry. 

In  1907  Mr.  Parsons  took  an  active  i)art  in  the  work 
of  the  rehabilitation  of  the  Knickerbocker  Trust  Company, 
later  becoming  one  of  its  directors, — a  position  from  which 
he  later  retired. 

He  was  largely  responsible  for  the  remarkable  develop- 
ment of  the  Schenectady  Railway  Company,  the  Schenectady 
Illuminating  Company  and  the  Mohawk  Gas  Company — being 
president  of  the  two  last  named  companies  at  the  time  of 
his  death. 

Mr.  Parsons  was  a  director  of  the  Electric  Bond  &  Share 
Company,  the  Washington  Water  Power  Company  and  the 
Schenectady  Power  Company. 

Mr.  Parsons  maintained  a  residence  in  Schenectady  where 
he  spent  considerable  time  during  the  summer,  hut  his  busi 
ness  affairs  kept  him  in  New  York  City  much  of  the  time. 

Mr.  Parsons  was  a  member  of  the  Mohawk  Club  ami 
the  Mohawk  Golf  Club  of  Schenectady,  and  was  deeply  inter- 
ested in  many  other  local  organizations.  He  was  also  a  mem- 
ber of  the  University,  Metropolitan,  St.  Andrews,  and  St. 
Nicholas  Clubs,  and  of  the  Down  Town  Association  in  New 
York  City.  He  had  a  wide  circle  of  friends  among  the  lead 
ing  legal  and  electrical  men  of  the  country  who  mourn  his 
loss.  He  was  deeply  loved  by  all  his  friends  and  by  all  who 
knew  him. 

Hinsdill  Parsons,  a  son  of  the  late  Mr.  and  Mrs.  .1.  Itus- 
sell  Parsons,  was  born  in  Hoosick  Falls.  February  10th,  1SC4 
and  received  his  higher  education  at  Trinity  College  and  at 
the  Albany  Law  School,  graduating  from  the  latter  in  1885. 
Four  years  later  he  was  appointed  patent  attorney  for  the 
Walter  A.  Wood  Harvester  Company  of  Hoosick  Falls.  He 
became  associated  with  the  General  Electric  Company  in 
January,  1894,  and  in  April  1901  he  was  elected  vice-president. 
As  head  of  the  law  department,  Mr.  Parsons  directed 
the  legal  affairs  of  the  company  and  was  assisted  at  the 
Schenectady  office  and  in  New  York  by  a  large  staff  of  law 
yers. 

He  is  survived  by  his  wife,  Jessie  Mary  Burchard,  who 
is  a  sister  of  Anson  W.  Burchard,  who  holds  the  office  of 
assistant  to  the  president  of  the  General  Electric  Company. 
Also  by  three  brothers,  Willard  P.  Parsons  of  Cohoes,  and 
Edgerton  and  Walter  Wood  Parsons,  both  of  New  York  City. 
The  funeral  services  were  held  from  St.  George's  Church, 
Schenectady,  Tuesday  afternoon,  April  30th. 


automobile  in  which  Ludlow  was  riding  plunged  over  a  forty- 
foot  embankment.  He  was  taken  to  Bakersfleld  and  given 
the  best  attention,  but  failed  to  rally.  He  leaves  a  widow, 
who  resides  at  Berkeley. 


SAN  FRANCISCO  ELECTRICAL  CONTRACTORS'  NOTES. 

The  bids  for  the  Tivoli  Opera  House  on  Eddy  street  ran 
too  high  and  the  plans  are  being  revised. 

The  John  G.  Sutton  Company  has  been  awarded  the  elec- 
trical work  on  the  Fleishhacker  Building  on  Bush  street  and 
Grant  avenue. 

The  Central  Electric  Company  has  been  awarded  a  con- 
tract for  wiring  a  large  warehouse  for  the  Blinn  Estate  on 
Second  and  Brannan  streets. 

Fred  Greisberg,  formerly  superintendent  of  construction 
for  the  Decker  Electric  Company,  has  entered  the  electrical 
contracting  business  with  headquarters  on  Golden  Gate 
avenue. 

The  electrical  workers  in  Portland  are  striking  for  higher 
wages.  Paul  Butte  of  the  Butte  Engineering  &  Electric  Com- 
pany and  H.  C.  Raid  of  the  Pacific  Fire  Extinguisher  Com- 
pany are  both  there  looking  after  the  interests  of  their 
companies,  who  have  several  large  jobs. 


J.  P.  Ludlow,  who  was  connected  with  J.  G.  White  &  Co 
as  an  appraiser,  was  injured  in  an  automobile  accident  which 
caused  his  death  May  7th.  While  returning  to  BakersfielJ 
from   an   electric   power   plant   which   he   had   inspected,   the 


TRADE    NOTES. 

The  offices  of  the  Howie  Switch  Company  and  A.  J. 
Howie  Jr.  have  been  moved  from  the  Lick  Building  to  913 
Nevada    Rank    Building,    San    Francisco. 

The  Holabird-Reynolds  Company  have  been  made  the 
sales  agents  of  the  Schwarze  Electric  Company  of  Adrian, 
Mich.    They  manufacture  high-grade  electric  bells. 

Ray  D.  Lillibridge,  incorporated,  specialists  in  technical 
advertising,  announce  the  removal  of  their  offices  to  suite 
2109-10-11-12  Trinity  Building,  111  Broadway,  New  York  City. 

The  Portland  Railway,  Light  &  Power  Company,  Port- 
land, Ore.,  will  soon  install  new  transforming  apparatus  in 
its  stations  consisting  of  six  750  kva.,  11,000-2400  volt  units 
which  have  been  ordered  from  the  General  Electric  Company. 

The  McGill  Manufacturing  Company,  after  carrying  a 
stock  of  their  lamp  guards,  solder-flux  material,  etc.,  in  San 
Francisco  for  some  time,  have  discontinued  their  local  agency. 
The  stocks  have  been  taken  over  by  the  Pacific  States  Elec- 
tric Company,  the  Western  Electric  Company  and  the  Hola- 
bird-Reynolds Company. 

The  Pelton  Water  Wheel  Company  has  sold  to  the 
Grangeville  Electric  Light  and  Power  Company  a  550-h.p. 
Pelton-Francis  turbine  water  wheel  of  the  horizontal,  cylin- 
drical, steel-encased  type,  to  operate  at  600  r.p.m.  under  a  head 
of  59  feet.  The  new  generating  unit  will  be  a  duplicate  of  one 
that  has  been  in  operation  about  two  years  at  the  Grangeville 
plant. 

The  Pacific  Gas  &  Electric  Company  has  outgrown  Its  big 
office  building  and  additional  offices  and  display  rooms  are 
being  fitted  up  in  the  building  formerly  occupied  by  the  Met- 
ropolitan Light  &  Power  Company  at  422  Sutter  street.  H.  P. 
Pitts,  industrial  agent  for  the  company,  and  John  H.  Hunt, 
purchasing  agent,  will  remove  their  departments  to  the  new 
location. 

The  General  Electric  Company  has  the  contract  for  sup- 
plying and  installing  the  electrical  equipment  for  the  new 
planing  mill  of  the  Stimson  Mill  Company  at  Ballard  sta- 
tion, Seattle.  This  will  include  a  1500  kilowatt  steam  tur- 
bine generator  and  about  50  motors,  aggregating  1600  horse- 
power. The  generator  is  a  3-phase,  60  cycle  type,  being  direct 
connected  to  the  Curtis  steam  turbine. 
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The  executive  offices  and  Now  York  show  rooms  of  the 
II.  W.  Johns-ManvUIe  Company,  manufacturers  of  asbestos, 
magnesia  and  electrical  supplies,  were  moved  on  April  20th 
to  the  new  twelve-story  "H.  W.  Johns-Manvllle  Building," 
Madison  avenue  and  Forty-first  street.  New  York  City,  from 
their  old  quarters  at  100  William  street,  where  they  have 
been  located  for  the  past  15  years. 

The  Holophane  Company  and  the  Fostoria  Glass  Specialty 
Company  have  been  consolidated  into  one  organization  to  be 
known  as  the  Nelite  Works  of  General  Electric  Company, 
with  headquarters  in  Cleveland,  Ohio.  The  factories  will  re- 
main in  Fostoria  and  Newark.  The  Holophane  Engineer- 
ing Department  will  also  remain  in  Newark  for  the  present. 
The  removal  of  idles  and  accounting  departments  and  the 
change  of  name  takes  place  as  of  April  29,  1912. 

The  Electric  Storage  Mattery  Company  of  Philadelphia 
has  recently  closed  a  contract  with  the  New  York  Edison 
Company  for  the  Installation  of  four  additional  "Exide"  bat- 
teries to  the  forty-five  batteries  this  company  now  has  in 
service.  This  contract  is  the  largest  ever  made  for  storage 
biitteries  in  central  station  service,  the  four  batteries  having 
a  capacity  at  the  emergency  rate  of  138,620  amperes.  One 
of  these  batteries  will  be  the  largest  central  station  battery 
in  the  world,  having  an  emergency  output  of  48,140  amperes. 
All  of  the  49  batteries  for  the  New  York  Edison  System  have 
been  built  and  installed  by  The  Electric  Storage  Battery 
Company.  They  have  an  output  at  the  one  hour  rate  of 
158,330  amperes. 


BOOK     REVIEWS. 


Alternating  Current  Design.   By  Julius  Frith.  M.  Sc.  M.  I.  E.  E., 
Size    S'AxSV-;    ins.:     11.5    pages;     27    illustrations;    cloth 
binding.     Published  by  D.  Van  Nostrand  Company  of  New 
York,  and   for  sale   by   the   Technical   Book   Shop,   Rialto 
Building,   San   Fi'ancisco.     Price,   $2.00. 
In  the  preparation  of  this  book,  the  author,  Julius  FYith, 
who   is   a   consulting   engineer   and    special   lecturer   in   elec- 
trical design  in  the  Manchester  University,  has  aimed  at  the 
compilation  of  a  companion  book  to  Mr.  Cramp's  "Continuous 
Current  Machine  Design."     Armature  reaction  and  the  rela- 
tion of  dimensions  to  output  occupy  two  of  the  fourteen  chap- 
ters.    An  Illustrative  example  of  the  design  of  an  alternator 
next  follows.    The  induction  motor,  the  transformer  and  trans- 
mission lines  with  choke  coils  and  other  accessories  are  taken 
up    in   able   and   logical   order.     Severe   mathematical   deduc- 
tions  are   avoided.    Emphasis   of   the   inward   physical   mean- 
ing  is   effectively    brought   out   in    the    development   of   the 
theory  of  design.    The  book  will  be  found  of  much  practical 
use  to  those  engaged  in  design  and  especially  for  students 
ill  design. 

Engineering   Valuation   of   Public  Utilities  and   Factories.     By 
Horatio  A.  Foster,  author  of  "Electrical  Engineers'  Pock- 
etbook."     Size   6x9   in.;    .''.4.'i   pages;    replete   with   tables 
and   form   sheets.     Published  by   D.   Van   Nostrand   Com- 
pany of  New  York,  and  for  sale  by  the  Technical  Book 
Shop,  106  Rialto  Bldg.,  San  Francisco.    Price  $3.00. 
No  more  welcome  book  has  appeared  for  some  time  than 
this  excellent  treatise  on  engineering  valuation  of  public  utili- 
ties.   The  recent  action  of  the  California  State  legislature  in 
putting  public  utility   corporations  under  the   control   of   the 
State  Railroad  commission  is  typical  of  the  trend  of  the  times. 
Mr.   Foster  as   author  of   the   well-known   Foster's   Electrical 
Engineers'  Pocketbook  speaks  with  the  authority  and  experi- 
ence of  a  lifetime  devoted  to  compiling  data  of  vital  interest 
to  the  electrical  engineer.    The  book  is  systematic  and  logical 
in    its    arrangement.     The   first    chapter    deals    with    "value" 
and   its   various   ramifications.     Such   terms   as   tangible   and 
intangible  assets,  obsolesence,  amortization,  good   will,  going 
concern,  depreciation,  appreciation,  franchise  value  and  capi- 
talization are  treated  in  the  fullest  manner.     The  final  three 
chapters  are  devoted  to  control  of  public  utilities,  court  deci- 
sions and  bibliography.    The  form  sheets  taken  largely  from 


the  Wisconsin  Commission  standards  add  a  completeness  to 
the  work  lacking  in  recent  books  and  papers  along  similar 
lines.  The  book  is  invaluable  to  engineers  dealing  In  any 
way  with  valuations  of  public  utilities  or  with  questions  of 
rate  making. 

The  Art  of  Illumination.  By  Louis  Bell,  Ph.  D.  Second  Edi- 
tion; thoroughly  revised,  enlarged  and  reset.  Size,  6x914 
in.;  353  pages;  171  illustraticms;  cloth  binding.  Published 
by  McGraw-Hill  Book  Company  and  for  sale  by  the 
Technical  Book  Shop,  Rialto  Building,  San  FVancisco. 
Price  $2.50. 

The  art  of  illuminating  engineering  has  been  enriched 
by  a  large  amount  of  valuable  experience  within  the  past 
few  years,  and  its  principles  are  now  founded  on  a  more 
secure  scientific  basis.  In  the  detailing  of  these  principles 
in  clear,  lucid,  simple  style  it  is  doubtful  it  any  American 
author  is  the  equal  of  Dr.  Louis  Bell.  There  Is  something  in 
his  charm  of  expression  which  makes  dry  facts  and  figures 
not  only  profitable  reading  but  intensely  interesting.  This 
book  has  been  thoroughly  rewritten  and  brought  down  to 
date  and  may  be  said  to  represent  the  last  word  on  illumina- 
tion. The  author  starts  out  by  describing  the  natural  char- 
acteristics of  light  in  its  physiological  relation  to  the  human 
eye.  Then  follow  the  principles  of  coljr,  reflection  and  dif- 
fusion. After  treating  next  the  subject  oi'  standards  in  light 
and  photometry  the  various  lamps  with  their  reflectors  follow. 
Exterior  and  interior  illumination  is  interestingly  discussed. 
The  book  is  technical  and  yet  so  artfully  written,  the  layman 
or  at  least  one  versed  but  little  in  affairs  electrical  can  un- 
derstandingly  read  it.  To  any  one  interested  in  the  live 
subject  of  illumination,  a  library  without  it  present  is  most 
incomplete. 


A.  S.  C.  E.  CONVENTION  NOTE. 
Pacific  Northwest  Society  of  Engineers,  Captain  A.  O. 
Pcwell,  president,  is  co-operating  with  the  local  committee 
of  the  American  Society  of  Civil  Engineers  for  the  enter- 
tainment of  the  members  of  the  latter  society  at  its  annual 
convention  in  Seattle,  June  25-28,  1912.  The  Northwest 
Society  has  appointed  the  following  co-operating  committee: 
J.  T.  Heffernan,  chairman;  Robert  Moran,  Dean  Milnor  Rob- 
erts, George  P.  James,  Henry  L.  McGillis,  A.  B.  Coe,  Stirling 
P    Hill   and   M.  J.  Falkenburg. 


AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION    REPRE- 
SENTATIVES VISIT  THE  WEST. 

Traveling  SOOO  miles,  traversing  30  states  and  visiting  29 
cities  is  part  of  the  general  plan  of  the  officers  of  the  Ameri- 
can Electric  Railway  Association. 

These  men  were  banqueted  at  the  Palace  Hotel  in  San 
Francisco  on  Friday  evening,  after  having  enjoyed  a  pleas- 
ant and  profitable  sojourn  in  Los  Angeles.  They  will  visit 
Portland  on  May  14.  From  there  they  will  visit  Vancouver, 
B.   C,   after  stopping  in   Seattle. 

As  the  officials  of  the  American  Electric  Railway  Asso- 
ciation the  12  or  14  men  represent  1300  electric  railway  com- 
panies which  own  42,000  miles  of  track,  90,000  cars,  and  carry 
annually  between  10,000,000,000  and  11,000,000,000  passen- 
gers.   These  companies  employ  250,000  persons. 

The  party  left  New  York  in  the  private  car  Advance 
on  April  17,  and  they  expect  to  step  oft  the  same  car  in 
the  same  city  at  9:30  on  the  night  of  May  29. 

"We  are  traveling  across  the  country  to  bring  about 
a  better  understanding  between  the  electric  railway  com- 
panies and  the  communities  they  serve,"  said  Thomas  N. 
McCarter,  president  of  the  association,  recently.  "We  want 
to  enable  the  railway  companies  to  appreciate  more  fully 
the  benefits  which  these  two  associations  bring  to  them 
along  the  lines  of  standardization  and  efficiency." 

Mr.  McCarter  is  at  the  head  of  the  Public  Service  Cor- 
poration of  New  Jersey. 


May  11,  1912.] 
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SPARK  GAP  LIGHTNING  ARRESTERS. 
Static  protective  apparatus,  to  be  effective,  must  act  ex- 
actly like  a  safety  valve;  it  should  allow  no  current  to  pass 
at  the  ordinary  pressures,  but  at  undesirable  pressures  above 
normal  it  should  provide  sufficient  freedom  for  the  flow  of 
current  to  limit  the  pressure  to  safe  values,  and  it  should 
cease  to  take  current  and  resume  its  inactive  condition  the 
instant  the  excessive  pressure  is  relieved.  The  simplest  and 
therefore  the  least  expensive  form  of  lightning  arresters  that 
fulfill  these  functions  are  of  the  spark  gap  type. 


ing  style  is  so  constructed  that  when  the  cover  is  removed  the 
working  part  comes  out  with  it;  it  is  therefore  convenient 
for  mounting  under  car  sills  and  in  other  inaccessible  places. 
The  pole-mounting  style  has  the  mounting  lug  located  at  the 
bottom,  so  that  the  cover  can  be  removed  for  inspection  with- 
out dropping  out  the  working  part.  The  conduit-wiring  style 
is  mounted  in  a  larger  box  having  a  conduit  hole  tapped  with 
standard  %-in.  pipe  thread;  the  ground  lead  is  connected 
directly  to  the  box.  and  the  conduit  system  should  be 
grounded. 


Typp   AfP  lAghtnlns  Arrester. 

The  illustrations  show  two  types  of  spark  gap  arresters 
for  low-voltage  use.  manufactured  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  East  Pittsburg,  Pa.  The 
type  MP  is  used  on  cars,  on  lines,  and  in  stations,  for  railway 
service,  and  the  type  C  is  an  inexpensive  device  foi  the  i)io- 
tection    of    overhead    lines. 

The  type  MP  or  multipath  arrester,  for  use  on  440  volts 
alternating  current  or  600  volts  direct  current,  has  for  its 
working  part  a  block  of  special  composition,  over  the  surfnce 
of  which  the  discharge  spreads  itself  along  a  number  of 
minute  discharge  paths.  The  voltage  across  each  gap  is 
very  small,  but  owing  to  the  large  number  of  gaps  the  line 
voltage  can  not  maintain  an  arc  across  them.  The  arrester 
has  an  indefinitely  long  life  and  affords  a  freedom  of  dis- 
charge very  great  compared  with  ordinary  air  spark  gap  types. 

For  installation  under  various  conditions,  three  different 
styles  of  enclosing  cases  are  furnished  for  the  type  MP  ar- 
rester. In  all  three  the  cases  are  of  galvanized  iron  and  sub- 
stantially constructed.  The  covers  close  against  felt  gaskets 
and  are  held  by  rugged  spring-toggle  latches.    The  car  mount- 


Type  C  Lightning  Arrester. 

About  five  type  MP  arresters  per  mile  are  recommended 
by  the  manufacturers  for  line  protection,  and  one  on  each 
car. 

The  type  C  arresters,  for  500  to  2500  volts  alternating  cur- 
rent, consists  of  seven  cylinders  of  non-arcing  metal  mounted 
between  overhanging  porcelain  supports  and  enclosed  in  a 
weather-proof  iron  box.  Leads  are  brought  out  from  the  first, 
last,  and  middle  cylinders.  For  lines  up  to  1250  volts,  one 
arrester  can  be  used  as  a  protection  for  both  sides  of  a  two- 
wire  circuit,  the  middle  lead  being  grounded.  On  higher  volt- 
age one  outside  lead  is  grounded  and  the  arrester  is  single- 
l)0le.  The  static  charge  spreads  over  the  surface  of  the  cyl- 
inders and  jumps  across  the  gaps  between  them.  This  light- 
ning arrester,  because  of  the  large  size  of  the  cylinders,  has 
an  instantaneous  current  capacity  that  materially  aids  in 
clearing  the  line  of  disturbances,  while  its  equivalent  spark 
gap  is  extremely  low.  This  device  has  successfully  with- 
stood the  test  of  hard  conditions  and  gives  reliable  protection 
under  the  conditions  for  which  it  is  intended. 

The  type  C  arrester  is  intended  for  use  on  circuits  hav- 
ing a  capacity  not  exceeding  200  kilowatts  if  installed  within 
a  radius  of  two  miles  from  the  source  of  power.  An  addi- 
tional capacity  of  100  kilowatts  is  permissible  for  each  addi- 
tional mile.  These  limits  are  specified  by  the  manufacturers 
to  allow  for  the  ability  of  the  arrester  to  successfully  suppress 
a  power  are  following  a  discharge. 
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A    NEW   CURRENT   TRANSFORMER    FOR    HIGH    VOLTAGE 
SERVICE. 
UV  .^.   p.    Rl'SSKU-. 
To    those    familiar    with    the     cunenl     tiansfonuer,     llie 
tedious  description  of  the  inter-related  electric  and  magnetic 
paths   and   their  various   uses   would   be  as   tiresome   to   the 
reader  as  to  the  writer.     Volumes  of  analysis  have  been  writ- 
ten and  are  easily  accessible  to  those  who  desire  such,  some 
of   the   best   being    procurable   at   the   Bureau    of    Standards, 
Washington,    D.    C. 

The  current  transformer  dates  back  to  the  beginning  of 
alternating  current  practice,  but  it  has  lagged  behind  other 
electric  apparatus  in  design,  finish  and  reliability.  Originally 
it  was  a  safety  device,  permitting  the  removal  of  dangerous 
wires  from  the  switchboard,  and  from  direct  contact  with  all 
instruments  that  might  be  handled. 

When  the  high  tension  transmission  systems  were  first 
placed  in  service,  no  current  transformers  were  developed 
for  such  severe  duty.  There  were  many  other  pressing  prob- 
lems to  solve,  without  trying  to  do  much  with  relays,  meters 
o  ■  automatic  switches  on  the  main  line,  and  hand  control  was 
the  rule  of  operation.  AH  current  was  metered  at  the  gener- 
ator voltage,  or  else  the  meters  were  placed  on  the  low- 
voltage  side  of  the  receiving  transformers. 

With  the  enormous  growth  of  power  transmission  sys- 
tems, and  their  network  of  lines,  high  voltage  current  meter- 
ing became  necessary  and  the  current  transformer  was  also 
wanted  for  the  operations  of  relays  and  trip  coils.  The  per- 
centage of  failure  that  followed  the  trial  of  the  early  high 
tension  current  transformer  greatly  retarded  its  general  use. 
Us  weakness  was  in  the  design  and  method  of  insulation. 

Its  lack  of  efficiency  is  well  illustrated  by  the  following 
story  related  by  a  friend,  who  stated  that  on  a  recent  trip 
to  Los  Angeles,  while  in  conversation  with  an  engineer,  the 
statement  was  made  (and  seriously),  that  they  could  set 
tlieir  watches  by  the  current  transformers.  On  being  pressed 
for  an  explanation,  the  engineer  stated,  that  at  some  critical 
stage  or  condition  of  the  load  at  regular  intervals,  one  or 
more  high  voltage  current  transformers  would  have  its 
•baptism  of  fire,"  with  the  usual  accomp?niment  of  inter- 
rupted service,  etc.  This  story,  of  course,  is  an  exaggeration 
of  facts,  but  it  is  so  far  true  that  current  transformers  for 
high  voltage  service  are  in  bad  order,  due  to  excessive  cost 
and  unreliability,  that  they  are  omitted  in  many  cases  where 
it  is  a  real  hardship  to  do  without  them. 

These  conditions  demanded  something  better,  with  the 
result  that  there  is  now  on  the  market  a  current  transformer 
which  is  practically  immune,  and  which  lacks  the  time  keep- 
ing quality  of  its  predecessors.  This  transformer  is  unique, 
standing  alone  in  an  apparent  contradiction  of  all  supposedly 
sensible  and  reasonable  apparatus,  and  performing  the  duties 
for  which  it  was  conceived,  i.  e.,  a  reliable  twenty-four  hour  a 
day  means  of  registering  the  power  flowing  in  high  tension 
power  linos.  Fewer  parts  and  a  simpler  construction  cannot 
be  obtained,  and  this  piece  of  apparatus  is  considered  final 
i  I  the  essential  qualities  of  simplicity,  permanent  high  insu- 
lation and  safe  operation. 

The  current  transformer  is  comprised  of  outlet  bushing 
with  copper  bar  terminals, — or  primary  leads,  molded  in.  This 
bushing  is  mounted  on  the  cover,  and  in  turn  supports  the 
transformer  carcass  in  the  following  novel  manner:  The  car- 
cass is  comprised  of  one  porcelain  bushing,  one  primary  coil, 
two  secondary  coils,  one  cast  copper  shackle  (in  two  parts), 
and  the  laminated  iron  core. 

The  bushing  is  recessed  at  both  ends  to  admit  the  sec- 
ondary coils,  and  the  outside  waist  of  the  bushing  is  con- 
tracted to  hold  the  primary  coil.  The  two  parts  of  shackle 
are  insulated  from  one  another  by  suitable  fibre  blocks  and 
bushings,  and  the  insulating  coupling  held  together  with  two 
bolts  passing  through  metal  flanges,  fibre  block  and  bushing. 


thus  making  a  strong  rigid  shackle,  which  Is  bolted  to  the 
primary  leads.  The  two  ends  of  the  primary  coil  are  elec- 
trically connected  to  the  shackle  in  such  a  manner  that  the 
shackle  is  always  one  turn  of  the  primary  winding,  i.e.,  part 
of  the  first,  and  part  of  the  last  turn.  With  the  laminated 
iron  core  passing  through  the  bushing  and  suspended  there- 
from, we  have  the  novel  condition  of  a  transformer  hanging 
by  Its  primary  leads. 

By  this  simple  means  of  suspension  the  task  of  insula- 
tion is  so  much  lightened  as  to  be  easily  accomplished.  The 
secondary  leads  are  brought  out  through  a  rigid  metal  con- 
duit which  is  attached  to  the  cover,  which  results,  when  re- 
moving the  cover,  in  the  removal  of  the  whole  transformer. 
This  is  so  light  that  with  the  exception  of  the  100  kw.  trans- 
former, one  man  can  easily   handle   it. 

The  tank  is  a  one-piece  boiler  plate,  acetylene-welded 
tank,  and  the  assembled  transformer  filled  with  clean  dry 
mineral  seal  oil  is  practically  indestructible  when  subjected 
to  the  service  for  which  it  is  intended. 

This  transformer  is  patented,  and  is  made  for  three  prin- 
cipal voltages,  i.e.,  40,000,  60,000  and  110,000  volts.  It  is  built 
for  any  range  of  current  from  5  to  500  amperes,  the  secondary 
coils  being  wound  for  5  amperes  on  all  sizes. 

This  is  sold  exclusively  by  the  H.  W.  Johns-Manville  Com- 
pany, who  are  manufacturing  it  in  indoor  and  outdoor  types 
in  all  voltages  up  to  150,000  volts. 


NEW  CATALOGUES. 

In  Circular  202  the  D.  &  W.  Fuse  Company  of  Providence, 
R.  I.,  liave  published  interesting  and  valuable  information  on 
Magnetic  Chucks  for  machine  shop  use. 

The  latest  bulletin  the  Kellogg  Switchboard  &  Supply 
Company  have  to  offer  the  telephone  trade,  is  the  Number 
60,  on  Construction  Material,  Tools  and  Miscellaneous  Sup- 
plies. Every  effort  has  been  made  to  list  in  this  l)ulletin, 
the  best  materials,  apparatus,  etc.,  of  proven   merit. 

The  Westinghouse  type  T  direct-current  turbo-generator, 
consisting  of  a  Westinghouse  steam  turbine  direct-connected 
to,  and  mounted  on,  a  common  base  with  aNlirect-current 
generator,  is  fully  described  and  illustrated  in  Descriptive 
Leaflet  2458  just  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.  A  full  de- 
scription of  the  various  characteristics  and  construction  de- 
tails of  the  turbine  is  given,  and  numerous  views  of  the 
component  parts  of  the  various  elements,  the  completed 
machines,  and   installations  are  shown. 

The  General  Electric  Company  has  issued  a  number  of 
new  Bulletins.  No.  4922  is  devoted  to  Electriicty  in  Metal 
Mines  and  contains  illustrations  and  descriptions  of  d.c.  and 
a.c.  aitparatus  for  every  phase  of  mining  work.  No.  i^X'.  de- 
scribes Small  Polyphase  Motors,  Riveted  Frame  Construction, 
No.  4934  is  concerned  with  Battery  Charging  Rheostat  and 
No.  4935  with  the  G.  E.  201-A  Railway  Motor.  No.  4941  gives 
an  exposition  of  the  theory  and  use  of  Water  Flow  Meters. 
No.  4942  relates  to  the  Thomson  Direct  Current  Test  Meter. 
No.  4943  to  D.  C.  Motor  Starting  Panels  for  Heavy  Service 
and  No.  4944  to  Isolated  and  Small  Plaut  A.  C.  Switchboard 
Panels. 

The  Kellogg  Switchboard  &  Supply  Company  have  just 
issued  several  interesting  pamphlets.  'Some  1912  Acknowl- 
edgements of  Unsurpassed  Kellogg  Service,"  contains  many 
sincere  and  strong  testimonials  in  favor  of  Kellogg  apparatus 
in  use  throughout  the  world.  The  booklet  contains  16  pages 
with  a  buff  colored  border  design  for  each  page.  Kellogg 
Moisture  Proof  Cords  are  described  in  two  four-page  folders, 
one  in  English  and  one  in  Portuguese.  Information  given  in 
these  little  folders  will  interest  many  operators  who  have 
the  problem  of  cord  inefficiency  with  which  to  contend.  A 
second  edition  of  the  little  booklet  entitled  "Things  Telephone 
Users  Should  Know  About  Telephone  Systems  and  Service," 
is  another  of  their  recent  publications. 
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INCORPORATIONS. 
KENT,   CAL.— The  Kent  Electrical   Manufacturing   Com- 
pany, $5000,  by  A.  A.  Risedorph,  George  Schurman  and  oth- 
ers. 

SAN  FRANCISCO,  CAL.— K.  P.  F.  Electric  Company,  $20,- 
000,  shares  $10  each,  subscribed  $30,  by  A.  S.  Kalenborn,  A. 
J.  Pohl,  .T.  B.  Francis. 

SAN  FRANCISCO,  CAL.— Bachman  Electric  Company. 
$10,000,  shares  $2  each,  subscribed  $104,  by  .1.  N.  Bachman. 
J.  Lynch  and  L.  Crowley. 

SAX  FRANCISCO,  CAL.— Domestic  Water  Company  of 
Santa  Maria,  $150,000,  shares  $100  each,  subscribed  $300,  by 
C.  H.  Zeus  T.  A.  Allan  and  A.  B.  Eddy. 

DEL  NORTE,  CAL.— Mountain  Power  Company,  $1,500,- 
000,  by  F.  P.  Brewer  of  Pasadena,  Carrie  M.,  H.  S.  and  J.  S. 
Owen  of  Los  Angeles  and  F.  D.  Stout  of  Chicago. 

POMONO,  CAL. — Articles  of  incorporation  have  been 
filed  for  the  Limited  Mutual  Water  Company,  with  capital 
stock  of  $20,000.  Directors  are  Chas.  W.  Churchill,  L.  W. 
Cushman  and  F.  A.  Squires.  The  lands  in  the  incorporation 
are  about  midway  between  Upland  and  Claremont.  The  coni- 
pany  is  organized  to  drill  and  excavate  for  water. 


ILLUMINATION. 
WALLOWA,  ORE. — A  deal  has  been  consummated  where- 
by Geo.  Jacobs  of  Portalnd  becomes  the  owner  of  the  Wallowa 
Light  &  Power  Company. 

PORTLAND,  ORE.— The  taxpayers  of  the  city  of  Vale 
have  authorized  an  electric  light  and  power  franchise  for  the 
Idaho-Oregon  Light  &  Power  Company. 

ANTIOCH,  CAL.— The  Pacific  Gas  &  Electric  Company 
has  begun  serving  the  people  of  Oakley,  Knightsen  and 
Brentwood  with  electric  light  and  power. 

DEER  PARK,  WASH.— F.  E.  Parks  and  some  leading 
business  men  of  this  place  are  organizing  a  light  and  gas 
company  and  have  asked  for  a  25-year  franchise. 

BURBANK,  CAL. — Sealed  bids  will  be  received  up  to 
May  25  for  a  franchise  to  build  and  maintain  for  40  years,  an 
electric  light  and  power  system  under  and  along  the  streel.s 
or'  this  city. 

GLENDORA,  CAL. — Sealed  bids  will  be  received  uj)  lo 
.Tune  4  for  a  franchise  to  erect  and  operate  for  50  years,  piers. 
masts,  poles  and  other  structures  transmitting  electricity,  in 
and  along  certain  streets. 

PORTERVILLE,  CAL.— A  franchise  has  been  granted  lo 
the  Home  Gas  Company  for  a  period  of  50  years  to  construct 
atid  maintain  a  system  of  gas  pipes  along  all  i)ublic  roads 
and  highways   within  the   city. 

AMERICAN  FALLS,  IDAHO.— The  total  expenditure  for 
the  erection  and  equipment  of  the  new  power  house  to  lie 
erected  by  the  Idaho  Consolidated  Power  Company,  at  tliis 
place,  will  reach  the  $1,000,000  mark  when  completed. 

OXNARD,  CAL. — First  steps  have  been  taken  toward  the 
issuance  of  bonds  in  the  sum  of  $30,000  for  the  construction 
and  completion  of  a  municipal  street  lighting  system.  Said 
bonds  shall  be  60  in  number,  of  $500  each,  bearing  5  per 
cent  interest,  payable  semi-annually  on  May  1  and  Novem- 
ber 1.  Two  of  said  bonds  shall  be  payable  May  1,  1922,  and 
two  on  same  date  each  year  thereafter  until  all  are  paid. 


PORTERVILLE,  CAL.— The  Central  California  Power 
Company  has  petitioned  the  Railroad  Commission  for  the 
grant  of  an  application  for  a  stock  and  bond  issue  of  $40,000 
with  which  to  purchase  the  properties  of  the  Home  Gas  Com- 
pany for  $40,000  in  Porterville  and  the  franchises  in  Exeter 
and  the  franchise  in  Tulare  County.  The  Commission  will 
hear  the  application  on  May  7,  spending  the  morning  in  Ex- 
eter and  the  afternoon  in  Porterville. 

SAN  FRANCISCO,  CAL.— The  Oro  Electric  Company,  sue 
cessor  of  the  Oro  Water,  Light  &  Power  Company,  has  placed 
on  the  market  here  $3,500,000  first  mortgage  bonds,  the  pro- 
ceeds from  the  sale  of  which  will  be  devoted  to  the  develop- 
ment of  gigantic  power  projects  in  Superior  California. 
The  company  operates  at  present  two  hydroelectric  plants  in 
the  Sierras  with  a  capacity  of  4009  h.p.  and  about  50  miles 
of  distributing  system,  and  furnishes  electricity  for  light  and 
power  in  Oroville  and  the  adjacent  country,  besides  owning 
all  of  the  electric,  gas  and  water  business  in  Oroville  and 
vicinity. 

WALA  WALLA,  WASH.— The  efforts  of  the  city  of  Pen- 
dleton to  secure  a  municipal  power  plant  to  the  Walla  Walla 
River  above  Milton  are  apt  to  meet  with  a  severe  and  per- 
manent setback,  if  the  plans  of  a  number  of  the  property 
owners  along  the  stream  are  carried  out.  The  plan  of  the 
property  owners,  according  to  the  current  report,  is  to  take 
water  from  the  Walla  Walla  River  just  below  the  tailrace 
of  the  Pacific  Power  &  Light  Company,  and  erect  a  power 
plant  for  the  purpose  of  erecting,  which  the  Walla  Walla 
River  Power  Company  has  been  organized  and  incorporated. 
The  representatives  of  the  new  company  have  secured  plats 
o(  the  proposed  pipe  line  of  the  Pendleton  proposition,  and 
the  idea  is  to  block  the  efforts  of  the  county  seat  people 
in  securing  a  right  of  way  for  the  line. 


TRANSMISSION 

HOISK,  IDAHO.— The  Southern  Idaho  Light,  Heat  & 
Power  Company  will  extend  its  interurban  line  from  Cald- 
well to  Ontario  and  Weiser.  R.  L.  Ewing  is  the  engineer 
in  charge. 

VICTORIA,  WASH.— It  is  reported  the  contract  with  the 
Westholm  Lumber  Company  to  put  in  the  Sooke  Lake  power 
plant  has  been  canceled  by  the  city  authorities.  This  work 
involves  several  million  dollars.  It  is  supposed  the  work 
v.ill  be  advertised. 

KLAMATH  FALLS.  ORE.— The  California-Oregon  Light 
&  Power  Company,  which  will  build  a  dam  90  feet  and  250 
feet  long  to  generate  electric  power  for  the  surrounding 
country,  has  awarded  the  contract  to  furnish  50,000  barrels  of 
cement  to  the  Big  Basin  Lumber  Company  of  this  city. 

SALEM,  ORE. — With  developments  in  the  office  of  State 
Engineer  Lewis  today  it  is  practically  certain  that  a  gigantic 
fight  is  being  waged  between  the  Hill  and  Harriman  lines  to 
secure  one  of  the  greatest  power  assets  in  the  Willamette 
Valley.  The  fight  is  waging  over  power  possibilities  in  Clear 
Lake  and  the  McKenzie  River.  The  Southern  Pacific  recently 
filed  with  the  State  Engineer  asking  to  use  the  waters  of 
Clear  Lake  and  McKenzie  River  for  development  of  36,000 
horsepower,  using  400  second  feet  and  a  fall  of  800  feet,  the 
improvements  to  cost  in  the  neighborhood  of  $1,600,000. 
But  this  filing  was  apparently  balked  by  a  prior  filing  of  the 
McKenzie  Valley  Irrigation  &  Power  Company,  which  asked 
for  water   for  irrigation   as   well  as   power. 

LOS  ANGELES,  CAL.— C.  A.  Blackmar,  head  of  the  de- 
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partment  of  oil  inspection  is  preparing  an  ordinance  which  structing  a  crossing  on  a  level  with  a  public  highway.   These 

he  will  soon  submit  to  the  Cil>   Council,  regulating  the  lay-  crossings  are  on  the  Northern  Electric  extension  from  Marys- 

ing  of  oil  pipe  lines  in  the  city.    There  are  now  within  tho  ville  to  Colusa. 

city  more  than  twenty-five  miles  of  oil  pipe  lines,  ranging  SEATTLE,  WASH.— Charging  that  a  conspiracy  exists 
from  four  to  ten  inches.  Each  is  laid  according  to  its  own-  ^g^^g^^  Trustee  Augustus  S.  Peabody,  Peabo(dy,  Hough- 
ers'  own  specifications.  Future  pipe  lines  wi  1  be  laid  ac-  ^.^j.^^  ^  ^^  ^^^  ^^^j^gj.  flnancial  interests  to  deprive  him  of 
cording  to  the  city's  plans,  if  this  ordinance  is  adopted.  The  ,^.g  ^  qqq  qoo  worth  of  stock  in  the  Seattle,  Renton  &  South- 
present  lines  frequently  break,  because  of  electrolysis;  but  ^^^  Railway,  William  R.  Crawford,  president  of  the  company, 
special  provision  will  be  made  to  avoid  this  trouble,  and  ^^.^^  ,.,ocured  the  appointment  of  Scott  Calhoun  as  tern- 
provision  will  also  be  made  for  the  placing  of  gates  at  cer-  p^^ary  receiver  for  the  railway  company.  Judge  King  Dyke- 
tain  intervals,  so  that  when  there  are  breaks  the  oil  can  be  ^^^  ^^^^  ^j^^  ^^.^^j.  requiring  the  defendants  to  appear  in 
shut  off  readily  and  damage  may  be  minimized.  ^^^^^  ^^  f^iday  at  1:30  p.  m.  and  show  cause  why  the  re- 

celver's    appointment    should    not    be    made    permanent.      In 

TRANSPORTATION.  his    complaint    filed,    Mr.    Crawford    asks    judgment    against 

PORTLAND     ORE  —It    is    reported    that    the    Southern  Augustus  S.  Peabody,  and  Peabody,  Houghtellng  &  Company, 

Pacific  Company  has  bought  the  A.  Welsh  electric  lines  In  for  11.000,000  damages.    The  action  is  directed  against  these, 

Willamette  Valley,  including  the  Salem  street  car  system.  and   the   railway   company   and   the   First   Trust   &   Savings 

Hank  of  Chicago. 

CORVALLIS,    ORE.— At    the    last    meeting    of    the    City  ,       „,                   ,                      ,     ,u 

,                   ,                                               o„.i„„i    ir.,<,^„^  f  SAN     FRANCISCO,     CAL.— The    annual    report    of     the 

Council  a  franchise  was  granted  to  the  Portland,  Eugene  &  '='•"'     .,       ^    ,      ,„1,    u               .                • 

„   .,          ^                   _,.                 .  ill  „t„..f  „,^,.i.  ot  United  Ra   roads  for  1911  shows  an  increase  in  gross  earnings 

Eastern  Railway  Company.     The  company  will  start  work  at  ..„„„,„,           ,                    „        ,            ,                     ,ain      r 

of  $232,647   and   an   increase   ot   net   earnings  over   1910   of 

°^'^^-  1254,947.       The     1911     gross     earnings     amounted     to     |7,- 

SAN  BERNARDINO,  CAL.— Bids  will  be  received  up  to  gge.ise;     the    net    reached    $3,179,165.      The    total    income 

May   27,   for  the   purchase  of   a   franchise   to   construct   and  ^f    ^^^^    United    aggregated    $3,443,792,    an    increase    of    $429,- 

operate  for  fifty  years  an  electric  railroad  over  and  across  295,  and   its  expenses   and   taxes  amounted   to   $4,706,971,   a 

certain  streets  of  the  city.  decrease   of   $22,299.     The   sinking   funds    aggregated    $339,- 

VANCOUVER,     B.     C— The    British     Columbia    Electric  619,  a  decrease  of  $27,451,  and  the  surplus  is  shown  to  be 

Railway  Company  announces  it  will  start  the  construction  of  $1,008,960,    an    increase   of   $407,051.      Out   of   $1,008,960    sur- 

a  line  from  Main  street  west  on  Sixteenth  avenue,  along  the  Plus  of  1911  $473,168  was  paid  out  for  renewals,  depreciations 

boundary  of  Point  Grey.     The  work  will  be  rushed  to  com-  and    contingencies,    and    $350,000   for   dividends    on    first-pre- 

[g^jjjj                                       •  ferred  stock.     Filed  with  the  United  Railroads'  report  was  the 

ircome  account  of  the   Sierra  &  San   Francisco   Power  Com- 

SAN  FRANCISCO.  CAL.-Prominent  electric  railway  men,  ^^^^^  ^^^  ^^^^^  ^^  ,^„„^.g.    ^^^^^  earnings,  $834,324;  expenses 

headed  by  T.  H.  McCarter,  president  of  the  American  Elec-  ^^^   ^^^^^    $258,271;    net   earnings.   $576,053;    charges,    $328,- 

tric  Railway  Association,  and  president  of  the  public  serv-  j.g.    ^^^  .^^^^^^^   ^^^^^^   depreciation,   $247,727. 
ice  corporation   of   New   Jersey,   visited   San   Francisco   this 

week.     The  delegation  consists  of  twelve.  PORTLAND.    ORE. -The    Portland    Railway,    Light    & 

Power  Company  has  sold  $5,000,000  5  per  cent  2-year  notes  to 

MERIDIAN,  CAL.— Work  on  the  new  $300,000  bridge  across  ,  ^  ^v.  Seligman  Company  of  New  York  andvE.  W.  Clark  & 
Butte  Slough  for  the  Marysville  and  Colusa  branch  of  the  company  of  Philadelphia.  The  company  controls  street  rail- 
Northern  Electric  Railroad  Company,  will  be  started  soon,  ^.^y  ^^^j  ejectric  light  and  power  properties  in  Portland. 
The  contract  for  the  foundation  has  been  let.  The  total  proceeds  from  the  note  sale  will  be  used  to  acquire  the  Mt. 
amount  of  the  contract  will  run  close  to  $100,000.  pj^^j    Railway    &    Power   Company   of   Portland.     The   notes 

OAKLAND,    CAL. — Announcement    is   made    by    officials  which  are  callable  on  60  days'  notice  after  November  1,  1912, 

of   the    Southern   Pacific   Company   of   the   awarding   ot   con-  are  secured  by  the  deposit  of  the  entire  issue  of  first  mort- 

tracts   for   the  grading  and  road   work  on   the   MelroseSan  gage   5   per  cent  30-year  bonds  and    all  the    capital    stock, 

Leandro  extension  of  its  transbay  service.     Actual  construe-  $5,000,000  authorized  and  $1,000,000  issued,  of  the  Mt.  Hood 

tion  of  the  work  will  be  commenced  within  two  weeks.  Railway  &  Power  Company.    The  bonds  are  convertible  into 

„ „             „,         ,        .        .  stock  of  the  company  at  par.  at  a  price  for  the  stock  equal 

PORTLAND,    ORE.— A    1200-volt    electric    system    copied  ^     ^.                  »      Tj   •              ,.     ,       ,       „                ,,  ,,«»     t, 

,    .            ,        ,.            ...  to  the  amount  paid  in  on  stock,  plus  $1  on  each  $100  share, 

after  its  Oakland  and  Berkeley,  Cal.,  in'erurban  lines,  will  be  .,       .           ...                        <      c       i                                    «  i, 

'.         '          •    ^                ,           .,  Earnings  of  the  company  for  fiscal  year  compare  as  follows: 

installed  by  the  Southern   Pacific  on   Fourth   street,  here,  if  ^ 

the  City  Council  grants  its  application  to  electrify  the  line.      Gross  earnings  $6,336,703        $5.638,89i; 

,.        i      .     Ti    r>   u        11      ...nni        „:„„„     »■„.  n,«   Lj„™;        Operating  expenses  and    taxes    3,069.897  2.724.378 

according  to  A.  H.  Babcock  electrical  engineer  lor  the  Ham-         y;et  earnings   3!266!806  2,9i4[5is 

man  railroads  Interest   charges l!51o!280  li39«!o29 

uan  rauroaas.  Balance    1.7.56.526  l.r,16.489 

SAN   FRANCISCO,   CAL.— The     Geary     Street     Railway  

ceased  operations   on   May   5,   and   the   work  of   constructing  WATERWORKS. 

the   new   municipal   road   started   the   next   day.     Except   ror  MONMOUTH,  ORE. — Bids  for  the  bonds  to  be  issued  for 

the  short  line  to  the  beach,  the  new  contract;  embraces  the  the  new  $20,000  water  system  have  been  opened  and  the  bid 

completion   of  the  entire   roadbed.     Mahoney,   the  new   con-  of  the  Lumbermens  National  Bank  of  Portland  accepted. 

tractor,  is  allowed   180  days  to  finish  the   work  and   will   be  TWaN    FALLS,    IDAHO.— Arrangements    are    now    under 

given  $200  for  each  day  which  he  saves  under  the  specified  ^ay   tor  providing  Burley   with   up-to-date   water  and   sewer 

time.     He  has  announced  that  he  intends  to  get  the  bonus  systems.     The  village  board  has  had  the  matter  under  con- 

and  that  he  will  make  the  "dirt  fly."  sideration  for  some  time. 

SACRAMENTO,  CAL. — Application     for     permission     to  REDLANDS,    CAL. — Recommending   a   bond   election   for 

construct  ten  public  road  crossings  at  grade  has  been  made  $600,000  for  a  municipal  water  system.  Engineer  F.  E.  Trask 

by    the    Northern    Electric    Company    to    the    State    Railroad  of   Los   Angeles   and    City   Engineer   George   S.    Hinckley   of 

Commission.     It   is   the  first  application  of  the   kind  to  be  Redlands  have  filed  their  report  for  a  municipal  system  for 

filed  with  the  Commission  and  complies  with  the  provisions  Redlands  with   the  water  commission  and  the  City   Trustee, 

of  the  new   public   utilities  law   making  it  necessary   for  a  Three  new  reservoirs  are  proposed  and  the  system  provides 

railroad  to  obtain  the  Commission's  permission  before  con-  for  new  pipe  lines  on  all  streets  and  70  miles  of  pipe  line. 
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PACIFIC  COAST  TRIP  AMERICAN  ELECTRIC  RAILWAY 

ASSOCIATION  OFFICIALS 


The  party  of  electric  railway  officials  who  are  mak- 
ing a  trip  of  eleven  thousand  miles  through  the  South 
and  West,  in  order  to  promote  more  cordial  relations 
between  public  utility  companies  and  their  customers, 
are  now  visiting  the  Pacific  Coast.  In  the  party  are 
Thomas  N.  McCarter,  president  of  the  American  Elec- 
tric Railway  Association  and  of  the  Public  Service 
Corporation  of  New  Jersey;  Oscar  T.  Crosby,  presi- 
dent of  the  Wilmington  &  Philadelphia  Traction  Com- 
pany:  Charles  C.  Peirce,  railway  manager  of  the  Gen- 


speeches  were  made  by  Messrs.  McCarter,  Crosby 
and  Peirce  of  the  visiting  party,  and  President  Thomas 
E.  Gibbon  of  the  Harbor  Commission  of  Los  Angeles. 
Mr.  Gibbon  spoke  of  the  increasing  area  of  the  city 
and  predicted  that  ultimately  a  territory  twenty  miles 
through  would  be  embraced  within  the  city  limits.  He 
said:  "It  would  be  eminently  unfair  to  make  an  elec- 
tric road  carry  a  passenger  twenty  miles  for  five 
cents,"  and  he  suggested  that  a  remedy  might  be 
found  in  the  establishment  of  the  zone  system. 


Banquet     to     Visiting     Officials,     American     Electric    Kailuay      Association 


Palac 


Hotel,      San  Francisco. 


eral  Electric  Company ;  Arthur  W'arren,  representa- 
tive of  the  committee  on  public  relations  of  the  Asso- 
ciation, and  H.  C.  Donecker.  secretary  and  treasurer 
of  the  Association. 

The  party  was  met  at  Los  Angeles  by  officials  of 
the  local  electric  railway  companies,  including  General 
Manager  C.  A.  Henderson,  Superintendent  John  J. 
Akin,  Chief  Engineer  G.  J.  Kuhrts,  Master  Mechanic 
E.  L.  Stephens  and  Superintendent  of  Electrical  Re- 
pairs J.  L.  Clarke,  of  the  Los  Angeles  Railway  Cor- 
poration, and  Vice-President  Paul  Shoup  and  General 
Manager  J.  McMillan,  of  the  Pacific  Electric  Railway 
Company,  and  the  lines  and  shops  of  both  companies 
were  inspected.  At  a  luncheon  at  the  Los  Angeles 
Athletic  Club,  May  6th,  leading  citizens  of  Los 
Angeles  and  public  officials  and  representatives  of 
civic  bodies  were  present.  Captain  Osborne,  presi- 
dent of  Chamber  of  Commerce,  was  toastmaster,  and 


On  the  following  day.  May  7th,  Pasadena  was 
visited,  and  a  trip  up  Mt.  Lowe  over  the  lines  of  the 
Pacific  Electric  Company  was  made.  The  visiting 
officials  were  tendered  a  luncheon  at  the  Hotel  Mary- 
land, where,  as  at  Los  Angeles,  representative  citizens 
of  Pasadena,  public  officials  and  officers  of  the  Board 
of  Trade  were  present.  Vice-President  W.  F.  Knight 
of  the  Board  of  Trade  presided,  and  the  other  speakers 
were  Messrs.  McCarter  and  Crosby  of  the  visitors. 
Dr.  Mattison,  Mr.  Kerrigan  of  the  committee  to  frame 
a  city  charter,  and  Secretary  Bertinau  of  the  Board  of 
Trade.  Mr.  Kerrigan  said  he  thought  it  a  good  omen 
that  the  railroads  were  trying  to  get  closer  to  the 
people,  and  typified  the  change  of  attitude  by  con- 
trasting the  remark  attributed  to  Commodore  Van- 
derbilt  with  the  recent  utterance  of  William  McAdoo. 
"The  more  we  have  of  this  'public  be  blessed'  spirit," 
he  said,  "the  better  we  shall  get  on  together." 
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Wednesday,  May  8tli,  was  spent  al  Santa  Barbara 
The  members  were  met  on  their  arrival  at  San 
I'rancisco  by  a  committee  consisting  of  Chas.  N.  Black, 
second  vice-president  i>f  the  association,  and  S.  K. 
Lolby,  W.  E.  Aniaan  and  Thomas  iMnigan  of  the 
local  committee.  After  being  taken  in  automobiles  to 
their  headquarters  at  the  Palace  Hotel  the  officers 
i)f  the  association  and  some  of  the  local  railway  men 
were  taken  over  the  lines  of  the  United  Railroads  of 
San  Francisco  by  Chas.  N.  Black  in  the  United  Rail- 
roads" private  car.  A  stop  was  made  at  the  Clilif  House 
and  the  party  was  taken  to  Burlinganic,  arriving  at 
the  Burlingame  Country  Club  at  about  1  :30,  where 
luncheon  was  served.  From  the  club,  automobiles 
took  the  party  around  the  Spring  Valley  Lakes  to 
the  Geneva  street  shops  of  the  llnitcd  Railroads, 
finally  reaching  the  Palace  again  at  6  o'clock  p.  m. 

Friday  morning,  through  the  courtesy  of  the  of- 
ficers of  the  San  I'rancisco-Oakland  Terminal  Rail- 
ways, the  Eastern  visitors  with  other  guests  of  the 
Oakland  officials,  met  at  the  Key  Route  !'\-rry  at  9:30 
a.  m.  and  after  a  trip  around  the  bay  took  a  special 
electric  trin  to  Berkeley,  where  automobiles  were 
waiting  to  take  them  throughout  the  town,  lunch  be- 
ii;g  served  at  the  Clareniont  Country  Club,  .\fter 
lunch  the  automobile  ^r^^  was  continued  through 
Piedmont  and  Oakland,  return  being  made  to  San 
Francisco  by  a  special  electric  train  nf  the  Key  Rnutc 
system. 

Friday  night  at  seven  o'clock  a  reception  and 
banquet  was  given  under  the  auspices  of  the  local 
members  of  the  American  Electric  Railway  Associa- 
tion and  the  American  Electric  Railway  Manufactur- 
ers' .Association.  Tn  addition  to  the  Eastern  visitors, 
there  were  present  as  guests  the  Flon.  James  Rolph, 
Mayor  of  San  Francisco,  the  Hon.  Frank  K.  Mott. 
Mayor  of  Oakland,  the  Hon.  John  M.  Eschleman  and 
the  Hon.  H.  D.  Loveland,  railroad  commissioners  of 
the  State  of  California;  supervisors  of  the  city  of  San 
Francisco,  Fred  L.  Hillmer,  Oscar  Hocks,  .\dolph 
Koshland,  Byron  Mauzy,  Chas.  .'\.  Murdock  and  Alex- 
ander T.  Vogelsang;  Wm.  Corbin.  president  of  the  As- 
sociation of  Improvement  Clul^s.  Louis  IT.  Peterson 
and  R.  M.  Searle,  vice-president  of  the  Rochester  Rail- 
way &  Light  Company,  of  Rochester,  New  York. 

The  other  members  and  guests  present   were  as 
follows : 


Ferguson,  .1.  C. 
I-'inigan.  Thos. 
Foote,  D.   II. 


Mililii'll.    II.    A. 
Mullall.v,    Thornwell 
Murpliy,  t!co.  R. 


ivoi.  xxviii  -No.  ;;ii 


Younl.   J.    .M. 
Zabriskic,  C  .B. 


.^flflison.  Dr.  Thos. 
Alberger,   W.   R. 
Allen,    F.    W. 
.\lvord,   R.    .M. 
Amann,  \V.  E. 
.\ronson,    D.    A. 
BisseU,   W.   A. 
Bivins,    W.    F. 
Blivin,   C.   M. 
Bowden,  R.   A. 
Briggs,    W.    W. 
Rrown,  J.  Q. 
Buck,    R.    S. 
BuUard,    A.    W. 
Bulotti,  C.  F. 
Biimsted.   E.    B. 
Burns,    E.    O. 
Carr,    Richard   B. 
rhapin,    F.    E    . 
Clapp,    F.    B. 
Clapp,   H.    W. 
Clark,   Horace   S. 
Colby,   S.   K. 
Coleman.   S.    Waldo 
Conn.    Chas.    F. 
Corbin,    M.    M. 
Crillv,  J.   E. 
Davis  Jr.,  W.  J. 
de  Remer,  J.   G. 
De  Wolfe,  Chapman 
Down,   S.   G. 
Drake,  F. 
Edgar,  B.  C. 


Forbes,  John  F. 
Foster,  S.  L. 
Frost,  F.  W. 
Ilalloran,    A.    H. 
Handlon.  J.   H. 
Hanscom.   V.   T. 
Harris,    Jas    W. 
Heise,   Carl    E. 
Henes,  L.   C. 
Heron.  E.   A. 
Hihbs,   E.   D. 
Hir.is,    C.    r. 
Hohson.  J.    S. 
Hockenbeanier.    A.    1- 
Holahird,    R.    D. 
Hclberton.    Geo.    C. 
Hullin,    N.    J. 
Hunt.  J.  H. 
r.illispie,  T.  C. 
Goodwin,  W.    L. 
Green,  H.  B. 
Gregory.  T.  T.   C. 
Jones,  Allen  G. 
Jones,   F.   H. 
Jones,   J.    P. 
Kieffer,    S.    E. 
Koch.    Gustavns 
l.ardner.    Henry   A. 
I.egare.   B.   P. 
Liggett,  J.  C. 
T.isberger,    S.   J. 
Lukes.  J.   B. 
.\Icifullin.    Latham 


Murpliv,    Chas. 
Noack,    H.    R. 
N'ougues.    J.    M. 
Oellig.  H.   IL 
Parsons,  E    T 
Phelphs.    Ralph    I.. 
Pike.  C.  W. 
Piode,  L.  E.  W. 
Potter,   J.    P. 
Reardon,    J.    S. 
Richards.   F.   A. 
Robertson.  ('.   IL 
Russell.  H.   A. 
Saiirman.    ,\.    R. 
.Schindler.    .\.    D, 
Seaver,    W.    H. 
Siblev,    Rolicrt 
Smith,    E.    N. 
Smith.    H.    ¥.. 
Snedaker.  \V.   IL 
St.    Pierre.    Geo. 
Skeel.   F.   F. 
Steiger,  J.  S. 
Still.  A.   H. 
Stuckenholt.   IL 
Thompson,    A.   V. 
Thompson,    Jos. 
Treadwell,    J.    W. 
Tripp,    C.    M. 
Wallace,  J.  H. 
Willcut,  Gen.   B. 
Wise.  Jas.   H. 
Wolcott,    L.   H. 


D.utdi  IhiMuas  .Xddison,  Pacific  Coast  manager 
for  the  <  leneral  Electric  Company,  acted  as  toastmaster 
and  iiilnxhu-ed  as  the  first  speaker  .\lex.  T.  Vogelsang, 
chairman  of  the  public  utilities  committee  of  the  Board 
of  Supervisors,  win*  welcomed  the  visitors  to  San 
Francisco.  Mayor  .Mott  of  Oakland,  the  next  speaker, 
likewise  gave  tlicm  the  frecdfjin  of  the  transbay  me- 
tropolis. 

Thomas  N.  McCarter,  president  of  the  .\nierican 
Electric  Raihvav  .\ssociation,  said:  "Without  enter- 
ing the  field  of  political  discussion,  I  may  say,  at  the 
outset  lh;it  in  the  ])resent  i)criod  uf  agitation  con- 
cerning not  only  the  railroads,  both  steam  and  electric, 
but  practically  all  large  business  enterprises,  one  of 
the  most  important  questions  confronting  the  people 
of  this  country  is  whether  the  electric  railway  industry 
shall  be  crushed  between  the  demagogue  on  the  one 
han<l  and  the  doctrinaire  on  the  other,  or  shall  be 
given  an  opportunity  to  live  and  to  expand  in  accord- 
ance with  the  needs  of  the  public  and  fair  play  to  the 
investors. 

"It  is  not  to  be  denied  that  in  many  minds  a 
feeling  of  prejudice  toward  electric  railway  companies 
exists.  No  doubt  this  is  in  large  jiart  due  to  the  fact 
that  in  the  earlv  stages  of  the  industry  policies  were 
adojjted  which  would  not  in  this  enlightened  day  be 
tolerated  for  a  moment.  lUit  whatever  may  have  been 
the  ease  in  the  past,  I  am  prepared  to  say  that,  in  the 
nearly  ten  years  during  which  I  have  been  connected 
with  this  business,  the  men  engaged  in  operating  elec- 
tric railways  throughout  the  country,  according  to 
niv  observation — and  I  have  had  unusualj\'  good  o])- 
portunities  for  observation — have  been,  with  very  few 
exceptions,  honorable  men,  conducting  an  honorable 
business  in  an  honorable  way. 

"Contrary  to  the  general  belief,  the  electric  rail- 
wav  industrv  has  not  been,  on  the  whole,  a  profitable 
one.  While  in  the  first  few  years  of  the  business 
some  large  fortunes  were  made — and  j^erhaps  im- 
])ro])erly  made — these  have  been  exceiHions.  As  a 
fair  sample  of  the  real  earnings  of  electric  railway 
comi)anies,  T  may  cite  conditions  in  ATassachusetts. 
In  that  State  there  has  been  a  commission  with  power 
to  supervise  the  issuance  of  securities  during  the  entire 
twentv-four  years  of  the  life  of  the  industry.  Conse- 
(|ucntly  (here  lia\-e  been  no  stock-watering  scandals, 
and  a  dnllar  of  capitalization  in  any  of  the  coni])anies 
(iperating  there  unquestionably  represents  a  dollar 
honcstlv  invested.  Yet  only  approximately  one-half 
of  the  electric  railway  companies  in  Massachusetts 
pa\'  (li\idends,  and  bv  the  dividend  paying  companies 
the  axerage  rate  paid  is  but  six  per  cent.  There  are 
people,  I  know,  who  say  that  six  per  cent  is  the  maxi- 
mum rate  which  ought  to  be  permitted  in  the  case  of 
securities  of  this  kind,  Init  I  have  no  hesitation  in  say- 
ing that  if,  after  experiencing  all  the  trials  and  tribula- 
tions and  peculiar  hazards  of  this  business,  and  going 
through  the  lean  years  of  slight  dividends,  or  none 
at  all,  the  best  I  can  hope  for  in  this  business,  after 
a  quarter  of  a  century  of  development,  is  six  per  cent, 
then  I  prefer  to  put  my  money  in  a  savings  bank  au'l 
let  it  earn  four  per  cent,  without  the  risks  and  wor- 
ries of  public  utility  companies. 


May   IS,    1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


469 


"Senator  La  I'"ollelte  says  that  the  steam  rail- 
roads of  this  country  have  a  capitalization  of  cIcncii 
billions  of  dollars,  and  that  they  could  be  duplicated 
for  six  billions  of  dollars.  From  this  he  arf^ucs  that 
there  are  five  billions  of  water.  Tie  propose^  to 
squeeze  this  out  and  begin  over  again.  I  hold  un 
steam  railroad  securities  myself,  but  I  .say  to  you  that 
if  any  such  doctrine  as  that  advocated  by  Senator 
La  Follette  were  put  into  efifect  in  this  country,  there 
is  not  a  hearthstone  in  the  land,  however  humble  nr 
remote,  that  would  not  have  a  shadow  cast  acros>  ii 
by  that  proceeding.  These  securities  were  issueil 
under  due  forms  of  law,  and  with  the  acquiescence,  if 
not  the  approval,  of  the  public.  At  that  time  every- 
body was  trying  to  get  aboard  the  band-wagon. 
Furthermore,  the  securities  have  now  been  scattcrefl 
far  and  wide.  The  man  who  did  the  job  of  watering, 
if  watering  there  was,  has,  in  the  vernacular  of  the 
day,  'got  away  with  the  goods.'  lie  has  unloaded  the 
securities  on  the  public,  and  those  who  now  hold  them 
are,  for  the  most  part,  honest  purchasers  for  value. 
Behind  these  purchasers,  in  the  last  ten  years,  has 
come  the  man  who,  relying  on  the  stabilit\'  of  business 
affairs  in  this  country,  has  said:  'I  will  take  a  lease 
on  that  property,  and  pay  three  or  four  per  cent,  or 
whatever  the  rate  may  be,  on  those  securities,  wliich 
the  State  has  stamped,  and  I  will  take  my  profit  from 
the  earnings  over  that.'  And  he  has  put  liis  gcxxl, 
honest  money  into  the  enterprise.  Now  su])p()sc,  under 
such  circumstances,  a  commission  orders  a  reduction 
of  rates.  Whatever  that  reduction  may  be.  and  wliat- 
ever  may  be  the  revenue  produced  by  the  business, 
he  is  not  relieved  from  his  liability  to  pay  tlie  amount 
guaranteed  by  the  lease.  The  man  you  mean  to  hi! 
is  not  the  man  who  is  actually  hit.  Those  who  sutTer 
arc  those  who,  least  of  all,  ought  to  suffer,  those  who 
lia\e  invested  their  honest  money  in  the  |)ropcrty. 

"As  a  matter  of  fact,  I  believe  there  is  little,  if 
any.  water  in  the  securities  of  these  companies  at  llie 
present  time.  It  must  be  remembered  that  the  electric 
railway  industry  is  still  young.  .Ml  the  ec|uipment 
used  in  it  has  been  developed,  in  less  than  a  quarter 
of  a  century,  from  the  very  crudest  beginnings.  Nn 
other  business,  consequcntl}',  has  been  subjectefl  to 
so  great  a  loss  in  the  same  period  of  time  through  the 
necessary  scrapping  of  expensive  equipment,  as  older 
types  have  been  succeeded  by  later  and  more  improved 
ones.  When  this  element  is  considered,  together  with 
the  increased  value  of  ])ermanent  property,  such  as 
real  estate.  I  believe  it  will  be  found  that,  in  iimst 
instances,  there  is  no  over-capitalization,  and  that,  in 
fact,  replacement  value  and  capitalization  will  al)i)ut 
balance. 

"One  of  the  most  difficult  problems  that  we  have 
to  meet  in  the  operation  of  electric  railways  is  the 
fixed  unit  of  fare.  It  seems  to  be  thought,  sometimes. 
that  there  is  no  limit  to  the  elasticity  of  the  nickel. 
As  communities  grow-,  electric  railway  lines  are  being 
constantly  extended  and  the  transfer  system  widened, 
so  that  the  distance  which  may  be  traveled  for  a  five- 
cent  fare  becomes  steadily  greater.  The  result  is  that 
the  nickel  is  being  continually  diluted.  We  receive, 
in  reality,  uot  a  nickel,  but  three  and  a  half  to  four 
cents.  Yet  the  cost  of  everything  which  enters  into 
the  ednsti-uctio'ti;  equipment  and  operation  of  electrif;- 


railwavs  is  advancing.  Electric  railway  companies, 
like  their  customers,  are  feeling  the  effect  of  the 
increased  cost  of  living.  We  have  to  pay  more  for 
labor,  for  coal,  for  steel  rails,  for  the  money  we  must 
raise  in  order  to  further  develop  our  properties — in 
short,  for  everything  we  require — than  was  the  case 
a  decade  ago.  In  the  nine  years  of  my  connection 
with  it,  the  cost  to  our  company  for  labor  has  advanced 
five  cents  per  car  hour  per  man,  involving  an  annual 
total  of  approximately  half  a  million  dollars.  Electric 
railways  are  in  the  position,  in  many  cases,  of  fur- 
nishing service  for  less  than  cost.  Manifestly  this 
state  of  affairs  cannot  continue  indefinitely.  The  rem- 
edy may  lie  in  the  increase  of  fares,  where  an  increase 
is  equitable,  as  has  been  permitted  in  Mas.sachusetts, 
or  in  the  adoption  of  the  zone  system,  which  is  in 
vogue  abroad.  In  the  latter  event,  a  passenger  would 
be  permitted  to  ride  anywhere  within  the  limits  of  a 
fixed  zone,  embracing,  perhaps,  the  territory  within  a 
radius  of  three  miles  from  the  center  of  a  city,  and  if 
he  traveled  beyond  the  zone  limits,  would  be  charged 
for  the  additional  ride  in  proportion  to  the  distance 
traveled.  This  would  put  the  sale  of  transportation 
on  the  same  basis  as  the  sale  of  other  commodities  and 
the  only  basis  which  is  economically  sound.  In  other 
words,  the  passenger  would  pay  for  what  he  got. 

"You  will  hear  it  said  that  the  public  would  be 
benefited  by  competition  among  public  utility  com- 
panies. That,  in  my  judgment,  is  a  fallacy.  History 
lias  a  habit  of  repeating  itself,  and  if,  in  a  city  where 
one  company  is  operating  an  electric  railway,  a  fran- 
chise be  granted  to  a  second  company,  in  five  years 
there  will  be  hut  one  company,  while  the  public  will 
be  paying  in  fares  for  the  support  of  two.  The  elec- 
tric railway  is  a  natural  monopoly,  and  because  it  is  a 
natural  monopoly,  it  should  be  regulated.  I  believe  in 
l)ublic  service  commissions,  if  they  arc  composed  of 
sober,  thoughtful,  courageous  men,  who  will  not  be 
influenced  by  the  blandishments  of  corporations  on 
one  hand,  nor  by  the  desire  for  popular  applause  on 
the  other,  and  if  the  law  creating  these  bodies  and  de- 
fining their  functions  be  a  sane  one.  Ry  sane  I  mean 
a  law  which  confers  upon  these  commissions  the  power 
to  supervise,  as  distinguished  from  the  jiower  to  ad- 
minister the  affairs  of  public  utility  companies.  It  is 
proper  that  the  commissions  should  have  the  power 
of  supervision  regarding  fundamental  things,  such  as 
cai)italizatinn  and,  perhaps,  rate-making,  but  when  the 
law  "-oes  further  and  turns  over  the  entire  adminis- 
t ration  of  the  companies  to  commissions,  you  have 
the  worst  possible  form  of  munici]>al  ownership — 
municipal  ownership  without  municipal  and  financial 
rcsjionsibility. 

"In  the  Vniilding  up  of  American  municipalities 
there  has  been  no  more  important  factor  than  the  elec- 
tric railway.  It  has  enabled  the  workingman  and  the 
man  of  moderate  means  to  leave  the  congested  parts 
of  the  city  and  establish  his  home  in  pleasant  and 
healthful  suburbs.  It  has  opened  up  new  areas  to  resi- 
dence and  business,  and  thus  has  created  taxable 
values  and  added  to  municipal  revenues.  It  has  per- 
formed' a  great  work,  but  the  task  yet  to  be  performed 
is  even  greater.  There  are  forty  thousand  miles  of 
electric  raihvays  in  the  LTnited  States.  Yet  we  have 
onlv  sci-atched  the  surface  of  the  people's  need  in  this 
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regard.  Only  by  the  co-operation  of  the  public  can 
we  place  this  industry  on  a  basis  which  will  enable 
us  to  meet  every  honest  obligation,  maintain  the  high 
standard  of  efficiency  which  the  public  has  a  right 
to  expect,  and  obtain  the  capital  necessary  for  the 
further  expansion  and  development  of  these  enter- 
prises. The  citizen's  interest  in  the  continued  pros- 
perity of  public  utility  companies  is  as  great  as  that 
of  the  men  charged  with  the  active  conduct  of  those 
companies,  and  between  the  companies  and  the  public 
there  should  be,  not  hostility,  but  a  recognition  of 
mutual  needs,  and  a  united  effort  to  meet  them." 

Oscar  T.  Crosby  spoke  as  follows : 

"Natural  rights  and  natural  justice  are  will-o'-the- 
wisps  which  no  wise  man  pursues.  If  three  men, 
Smith,  Jones  and  Brown,  be  cast  upon  an  island,  the 
conjunction  of  Smith  and  Jones  on  any  scheme  of  gov- 
ernmerrt  must  be  accepted  by  Brown,  and  the  views 
of  the  two  former  will  be  the  measure  of  the  practi- 
cal rights  and  justice  of  the  government  thus  estab- 
lished. It  need  hardly  be  supposed,  however,  that 
Brown  will  always  find  inefTable  wisdom  and  light  in 
the  determination  of  Smith  and  Jones,  although  he 
must,  as  a  matter  of  fact,  yield  to  them.  If  he  wishes 
to  continue  to  exist,  he  must  endeavor  to  persuade  the 
majority  which  rules  him  that  measures  destructive 
of  his  existence  shall  be  changed.  He  may  ever  do 
Smith  and  Jones  a  good  service  by  pointing  out  that 
rules  prescribed  by  them  at  the  moment  will,  if  ap- 
plied generally,  result  in  evil  for  all  parties  concerned. 
"The  street  railway  industry  just  now,  in  many  parts 
of  our  country,  is  little  Brown  endeavoring  to  modify 
the  opinions  of  Smith  and  Jones,  the  great  public 
which  controls  him.  It  is  fully  understood  by  those  in 
this  industry  that  they,  like  any  other  citizens,  may 
be  crushed  unjustly  by  the  voice  of  the  people.  These 
are  the  very  conditions  of  life,  and  I,  for  one,  have 
no  desire  to  suggest  any  modification  of  the  principle 
that  the  majority  shall  rule,  even  though  I  full  well 
recognize  that  this  principle  may  be  applied  in  such 
fashion  as  to  destroy  myself  or  others  in  ways  which 
I  should  consider  unjust.  Government  is  the  organized 
justice  and  the  organized  injustice  of  society — of  the 
people  who  live  under  some  general  agreement  as  to 
the  occupation  of  a  part  of  the  earth's  surface.  We 
want,  therefore,  that  our  criticisms  should  be  consid- 
ered as  the  criticisms  of  good  and  obedient  citizens 
who,  even  in  asserting  their  own  rights,  may  be  doing 
not  only  a  selfish  act  of  self-preservation  but  also  be 
serving  some  larger  purpose  in  standing  for  principles 
which  are  important  to  others,  as  well  as  to  them- 
selves. 

"A  street  railway  company  consists  of  a  small 
number  of  men  who  make  an  agreement  with  all  the 
others,  represented  by  their  government,  to  do  certain 
things  for  those  others.  The  very  fact  that  the  govern- 
ment in  question,  whether  it  be  city  or  state  or  nation, 
has  it  within  its  power  to  be  unjust,  should  make  it 
a  matter  of  greater  concern  that  the  agreement  be  very 
explicitly  drawn,  leaving  as  little  as  possible  of  tyran- 
nicar  power  to  be  exercised  in  ways  other  than  those 
pointed  out  in  the  contract.  In  other  words,  the  agree- 
ment should  be  as  simple  as  possible,  and  as  nearly 
automatic  as  possible,  and  it  is  not  desirable  that  any 
citizefl,  in  his  relations  to  his  government,  should  be 


largely  left  to  be  dealt  with  by  that  over-worked  word 
"reasonable,"  which  is  now  on  every  lip.  Men  have 
cut  each  other's  throats  and  devastated  fair  cities  since 
the  world  began  by  way  of  expressing  difTerences  of 
opinion  concerning  what  is  reasonable.  This  is  par- 
ticularly true  when  the  word  is  made  to  apply  ex  post 
facto.  Indeed,  it  may  be  said  that  no  rule  which  is 
unknown   is   reasonable. 

"The  contracts  between  the  public  and  street  rail- 
way companies,  as  they  generally  appear  in  the  United 
States,  are  not  as  carefully  drawn  as  would  be  desir- 
able, looking  to  the  interests  of  both  parties.  Looking 
back  over  the  past  twenty-five  years,  during  which  I 
have  had  more  or  less  to  do  with  the  development  of 
the  art  of  street  railway  work,  I  can  see  that  on  both 
sides  there  was  haste  at  the  beginning.  Old  horse  rail- 
way franchises  were  patched  and  mended  by  men  inex- 
perienced in  such  matters.  I  speak  with  freedom  on  the 
subject,  as  I  myself  had  a  good  deal  to  do  with  a  num- 
ber of  such  operations  when  all  of  us  were  forced  to 
feel  our  way.  Somewhat  later  it  became  my  duty  to 
go  over  a  number  of  European  franchises  or  conces- 
sions. They  are  wearisome  in  the  extreme,  but  they 
are  far  more  satisfactory  from  the  point  of  view  of 
being  specific  than  those  which  generally  control  our 
operations. 

"Today,  only  a  short  time,  as  such  things  are  meas- 
ured, after  the  investment  of  large  sums  of  money  in 
a  riskful  business,  it  is  the  fashion  to  set  very  low 
limits  to  the  earning  capacity  permitted  to  such  capi- 
tal. There  can  be  no  doubt  whatever  that,  had  there 
been  so  much  as  a  suspicion  twenty-five  years  ago  that 
money  thus  risked  would  be  now  limited  to  six  per 
cent,  no  man  would  thus  have  ventured  his  funds. 
It  chanced  that  as  general  superintendent  of  the 
Sprague  Electric  Motor  Company,  which  wa^  the  com- 
pany which  established  on  a  commercial  basis  here  the 
electric  railway  business  for  the  whole  world,  I  had 
charge  of  the  manufacture  of  such  early  installations. 
I  say,  therefore,  as  one  having  authority,  that  those 
who  put  their  money  in  street  railway  enterprises 
twenty-five,  twenty-four,  twenty-three  or  twenty-two 
years  ago.  were  buying  the  best  and  worst  motors 
possible  at  the  time,  as  they  were  the  only  motors 
doing  commercial  work.  Every  detail  of  the  art  was 
full  of  vexatious  uncertainties,  and  nothing  was  more 
uncertain  than  the  matter  of  return  to  the  capital 
thus  invested.  But  those  who  were  engaged  in  the 
new  work  were  young  and  enthusiastic.  They  be- 
lieved, as  turned  out  to  be  the  case,  that  they  were 
establishing  a  new  and  great  art,  which  would  benefit 
the  whole  public.  They  believed  that  it  would  yield 
large  profits.  Their  first  prediction  as  to  the  benefit 
to  the  whole  public  has  been  universally  realized. 
Their  second  prediction,  or  hope,  has  been  realized 
only  in  a  few  cases.  It  is  just  this  hope,  however,  that 
keeps  the  world  going.  It  is  just  this  confident  belief 
on  the  part  of  young  men  that  they  or  their  associates 
will  make  large  profits  that  permits  inventions  to  pass 
through  the  period  of  wearing  and  killing  trial. 

"We  are  measurably  past  the  doubts  as  to  the 
mere  working  of  the  machinery.  We  are  not  past  an- 
other difficulty  which  surrounds  all  of  men's  enter- 
prises, that  is,  the  mistake  in  judgment  as  to  earning 
capacity  from  a  territory  into  which  lines  may  be  built. 
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And  further,  even  if  hopes  of  traffic  be  imniediaul) 
realized,  changes  in  the  character  of  a  neighborhuml  m 
in  the  whole  growth  of  a  city  may  seriously  alter  ilic 
conditions  of  profit.  We  have  also  met  with  an  innne- 
diate  doubling  of  the  cost  of  service  on  each  car.  We 
hoped  at  the  beginning  that  a  motorman  could  operate 
the  car  and  fares  be  collected  in  fare-boxes  in  the  nld- 
fashioned  way  then  widely  spread  in  the  horse-car 
service.  We  now  know  that  a  conductor  mu^t  l)e 
on  every  car.  Both  of  these  employes  have  had  largely 
increased  wages.  A  hundred  burdens  have  been  taken 
up,  and  borne,  and  the  business  has  shown,  it  must  be 
recognized  by  all,  a  rcmarUable  elasticity.  It  has  thus 
far,  howe\er,  called  for  an  iiuestment  .so  great  that 
only  the  supposition  of  the  possibility  of  considerable 
profits  could  have  continued  the  stream  of  gold  thai 
has  gone  into  the  ground. 

".\  confused  conception  that  large  profits  ha\  •■ 
been  made  —  larger  somehow  than  some  one  tJiink- 
they  should  be — is  now  possessing  the  public  mind. 
It  seems  not  im])robable  that,  if  the  facts  were  known, 
the  unrest  in  this  respect  would  be  allayed.  The 
country  is  strewn  with  wrecks  of  railway  enterprises. 
I  have  on  a  good  many  occasions,  for  myself  and  a.-so- 
ciates,  bought  street  railways  at  foreclosure  sales  at 
the  same  reduced  prices  as  those  which  attract  one  to 
an  auction  counter.  Only  recently,  near  the  city  ol' 
Trenton,  New  Jersey,  where  I  now  administer  the 
principal  street  railwaj^  interest,  lines  aggregating  M) 
miles  or  more,  built  by  Tom  and  W  Johnson,  so  widely 
known  in  the  street  railway  world,  were  sold  at  a  loss 
to- the  estates  of  those  two  eminent  street  railway  men 
of  $700,000  or  $800,000  out  of  a  total  investment  of 
approximately  $1,700,000.  I  mention  this  case,  iioi 
because  it  stands  alone  in  regard  to  ratio  of  loss,  but 
because  the  chief  loser,  Tom  Johnson,  brilliant  man 
as  he  was,  excellent  politician  as  he  was,  made  just 
such  mistakes  as  may  befall  any  of  us  in  the  art  in 
which  he  was  the  prophet  of  low   fares. 

"With  respect  to  fares,  there  is  a  i)articular  ])res- 
sure  upon  the  companies,  because,  to  do  any  business 
at  all,  a  very  large  investment  in  rails  tnust  be  made, 
and  having  this  fixed  investment,  it  becomes  necessary 
to  induce  as  much  travel  as  possible,  and  it  is  perfectlv 
obvious  that  a  large  volume  of  travel  cannot  be  bad  at 
high  rates.  Reasonnl)le  as  it  is  to  assume  that  the 
normal,  wise  selfishness  of  the  comjianies  would  lake 
care  of  the  rate,  we  must  now  recognize  that  in  seme 
way  the  public  prefers  to  control  this  subject.  It  did 
undertake  the  control  when  it  granted  franchises  ])er- 
mitting  a  five  cent  fare,  and  by  im])lication  permitting, 
and  indeed  in\iting  capital  to  an  unlimited  return, 
save  as  the  limit  woidd  he  fixed  by  the  conditions  of 
the  business  itself.  If  now,  in  the  mere  exercise  of 
its  sovereign  power,  the  public  intends  to  invalidate 
those  contracts,  it  should  first  contemplate  the  fact 
that  a  certain  injury  is  done  to  all  investments  based 
upon  confidence  in  the  contract-keeping  quality  of  the 
public.  If,  in  spite  of  all  this,  it  is  yet  determined  to 
make  such  a  limitation,  directly  or  indirectly,  it  must 
be  obvious  that  anything  like  a  six  per  cent  rate  estab- 
lished for  mone\-  invested  in  the  past  constitutes  a 
denial  of  what  every  common-sense  man  must  know 
to  have  been  the  conditions  surrounding  the  contract 
when  made.     No  man  goes  into  a  riskful  business  on 


that  rate.  He  should  not  be  held  down  to  it  after  hav- 
ing passed  through  the  risks  and  established  a  success. 
So  far  as  money  required  for  future  development  is 
concerned,  the  case  will,  in  a  measure,  take  care  of  it- 
self. Any  error  made  by  the  public  in  fixing  the  limit 
too  low  will  retard  the  development  of  properties  and 
in  time  the  lesson  will  be  duly  learned. 

"In  the  end  we  must  all  worship  at  the  shrine  of 
this  trinity — good  service,  good  wages,  good  divi- 
dends. There  can  be  no  development  of  one  of  these 
persons  of  the  trinity  without  a  corresponding  devel- 
opment of  the  other.  Good  service  is  the  very  object 
of  the  whole  effort,  so  far  as  the  public  is  concerned. 
Good  wages  ought  to  be  the  object  of  desire  of  the 
heart  of  every  employer  in  the  land.  Good  dividends 
must  be  either  earned  or  hoped  for,  in  order  to  pro- 
duce the  inflowing  streams  of  capital  which  our  grow- 
ing cities  require  for  their  public  utilities.  Those  offi- 
cials who  believe  that  the  good  service  and  good  wages 
can  be  had  without  good  dividends  will  undoubtedly 
be  taught  their  error  by  the  inexorable  logic  of  events." 

Charles  C.  Peirce  spoke  of  the  obligation  of  the 
manufacturer;  R.  M.  Searle  on  "The  Corporation  Dol- 
lar," and  W.  W.  ISriggs  gave  the  benediction. 

On  Saturday  n-.orning  at  lO:15,  through  the  cour- 
tesy of  A.  II.  Babcock,  electrical  engineer  of  the  South- 
ern Pacific  Company,  the  party  was  taken  to  the  Ala- 
meda Pier  where  a  special  train  was  in  waiting.  The 
car  shops,  power  house  and  substation  of  the  .Southern 
Pacific  Company's  electrified  lines,  were  inspected  and 
the  party  arrived  in  San  Francisco  again  at  12:30  p.  m. 
.Some  of  the  visiting  gentlemen  were  taken  to  the  I'o- 
beinian  Club  where  a  luncheon  was  served.  During 
the  afternoon,  a  trip  to  Chinatown  was  made  and  the 
visitors  were  taken  to  the  Cliff  House,  for  supper,  in  the 
private  car  of  the  United  Railroads. 

No  formalities  attended  Sunday  and  at  8:20  the 
party  took  the  Oakland  Ferry  to  join  their  private  car 
which  had  been  ferried  across  the  bay  and  attached  to 
the  evening  train  for  Portland. 

The  visitors  arrived  in  Portland  Tuesday  morning, 
May  14,  and  passed  the  day  there,  leaving  for  Seattle 
and  S])okane  at  midnight. 

The  plans  for  their  entertainment  at  Portland  in- 
cludes a  motor-boat  trip  upon  the  river,  a  trij)  about 
the  city  in  automobiles  and  in  observation  cars,  lunch- 
con  at  the  Commercial  Club  and  a  rece])tion  and  ban- 
(|uet,  followed  by  a  program  of  speeches  at  the  club  in 
the  evening. 

George  I".  Trowbridge  was  chairman  of  the  com- 
mittee on  general  arrangements.  Other  members  of 
the  committee  have  been  made  chairmen  of  sub-com- 
mittees with  power  to  select  their  assistants.  C.  B. 
Merrick  was  chairman  of  the  committee  in  charge  of 
the  banquet;  E.  D.  Timms,  J.  K.  CAW  and  F.  Mc- 
Kercher  managed  the  entertainment  for  the  noon  hour; 
1.  II.  Ilaak.  chairman  of  the  automobile  committee, 
and  G.  F.  Shepherd,  chairman  of  the  river  excursion 
committee. 

Elaborate  arrangements  ha\e  also  been  made  for 
the  reception  and  entertainment  of  this  committee  at 
Seattle  and  Spokane.  The  officials  are  greatly  pleased 
with  the  result  of  their  trip  to  date  and  it  is  believed 
that  it  will  greatly  redound  to  the  benefit  of  the  asso- 
ciation and  the  electric  railway  industry. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

WATER  RIGHT  LEGISLATION.      (In  Idaho,  Nebraska,  Nevada  and  Utah.) 

BY  A.   E.  CHANDLER. 


In  the  previous  article,  legislation  regarding  the 
acquirement  of  water  rights,  the  definition  or  adjudi- 
cation of  such   rights,  and   the   distribution   of   water 
among  ditches  entitled  thereto  was  discussed   for  the 
States  of  California,  Colorado  and  Wyoming.    It  was 
shown    that   the   first   two  of   these    essential   points, 
enumerated   above,   are   best   cared   for   in    W  voinnig. 
and  that  both  Colorado  and  Wyoming  have  the  same 
excellent    system    regarding    the    third    point.      i'he 
next  state  to  radically  change  its  water  right  legisla- 
tion was  Nebraska,  in  1895.     The  other  states  which 
have   acted   wisely   did   so   in    the    following    order; 
Idaho,  Nevada  and  Utah  in  1903;  New  Mexico,  North 
Dakota,  Oklahoma  and  South  Dakota  in  1905 ;  Oregon 
in  1909.    The  legislation  in  the  first  four  of  the  above 
states  will  be  brietly  discussed  in  this  article  and  the 
review  of  the  existing  situation  in  all  of  the  wesleni 
states  reserved  for  the  next  number. 
Nebraska. 
In    1889   Nebraska   adopted   legislation    providing 
for  the  appropriation  of  water  by  posting  notices  as 
in  California,  but  in  1895  introduced  an  entirely  new 
system  closely  following  that  of  Wyoming.     As  the 
State  at  that  time   was  in  financial   straits  it  aimed 
to  create  as  few  new  offices  as  possible  and  therefore 
provided  that  its  state  board  of  irrigation   should  be 
composed  of  the  governor,  attorney-general,  and   the 
commissioner  of  public  lands  and  buildings.     In  1911 
the   name  of  the   board    was   changed   to   "The   State 
Board  of  Irrigation,  Highways  and   Drainage."     The 
board    appoints    an    hydraulic    engineer    as    secretary 
and  he  is  known  as  the  state  engineer.     The  strik- 
ing difference  between  the  statutes  of  Wyoming  and 
Nebraska   is   the   comparative   brevity   of   the   latter — 
otherwise  the  \\  yoming  language  is  closely  followed. 
Acquirement  of  Rights. — The   sections  providing 
for  the  acquirement  of  rights  are  practically  the  same 
as  those  of  Wyoming.    The  application  is  made  to  the 
board  (the  secretary,  or  state  engineer,  acting  fur  the 
board)  on  a  printed  form  furnished  by  the  state  engi- 
neer, and   when   in  i)roi)cr   form   is  ajiproved  "if  there 
is  uiuip[)r()priated  water  in  the  source  of  supply   *    *    * 
and  if  such  appropriation  is  not  otherwise  detrimental 
to  the  public  welfare."     It  is  elsewhere  further  pro- 
vided, however,  that  "if  a  prior  appropriation  has  been 
made  to  water  the  same  land  to  be  watered  by  the 
applicant"  the  application  shall  be  rejected. 

It  was  undoubtedly  intended  by  those  who  drafted 
the  section  that  a  "jiricir  appropriation"  meant  a  per- 
fected appropriation — that  is  actual  use,  or  potential 
use,  of  water  on  the  land.  It  is  rather  an  empty  ex- 
pression from  any  practical  point  of  view  anil  is  one 
instance  where  the  Wyoming  section  was  not  followed. 
Unfortunately  for  the  state  the  expression  was  con- 
strued by  its  Supreme  Court  in  Farmers'  Irrigation 
District  'v.  Frank  dOO  X.  W.  286)  and  it  was  held 
that  the  board  could   not   approve  an  application   to 


irrigate  any  land  described  in  an  approved  applica- 
tion. As  the  law  did  not  provide  that  an  applicant 
must  make  any  showing  of  his  title  or  interest  in  the 
land  described,  the  eiifect  of  the  decision  was  to  de- 
prive one  of  his  right  to  appropriate  water  for  the 
simple  reason  that  some  promoter  had  described 
his  land  in  a  former  application  which  had  been  ap- 
proved  without  any  notice  to  the  land  owner. 

In  the  case  cited,  I^>ank  had  described  thousands 
of  acres  belonging  to  residents  of  the  Farmers'  Irri- 
gation District.  The  case  was  decided  in  1904  and 
although  it  evoked  bitter  criticism  from  those  deprived 
of  what  they  believed  to  be  a  "natural  right"  the  sec- 
tion was  not  amended  until  1911,  when  the  following 
words  were  inserted,  "  *  *  *  and  no  permit  to  irri- 
gate any  land  shall  be  allowed  unless  the  owner  or 
owners  of  such  land  shall  give  consent  to  the  same 
in  proper  form,  duly  acknowledged  before  some  offi- 
cer legally  qualified  to  take  acknowledgements." 

Definition  of  Rights. — The  "definition  of  the  pri- 
orities of  right  to  use  the  public  waters  of  the  state" 
is  left  to  the  board  of  irrigation.  Instead  of  fixing 
a  detailed  procedure  as  in  Wyoming  the  statute  pro- 
vides that  "the  method  of  determining  the  priority  and 
amount  of  appropriation  shall  be  determined  by  the 
said  state  board."  The  board  accordingly  has 
adopted  rules  to  govern  the  taking  of  "proofs  of  aj)- 
propriation"  and  hearings  in  cases  of  contests. 

As  in  the  case  of  applications  to  acquire  rights, 
the  real  work  is  left  to  the  state  engineer.  Most  of 
the  determinations  of  the  old  rights  have  been  made 
without  actual  surveys  by  the  state  engineer.  The 
state  was,  therefore,  quickly  covered,  but  it  is  prob- 
able that  in  some  cases  larger  acreages  were  allowed 
than  should  have  been. 

.\fter  the  completion  of  the  determination  "certifi- 
cates of  appropriation"  are  issued  to  appropriators, 
as  in  Wyoming,  the  maximum  allotment  for  irriga- 
tion being  one  second  foot  for  each  70  acres  and  in  no 
case  to  exceed  three  acre  feet  per  year  (as  amended 
in  1911).  -Appeals  may  be  taken  to  the  district  court 
within  60  days  of  the  determination. 

Distribution  of  Water. — The  system  for  dividing 
water  among  the  ditches  entitled  to  its  use  is  the  same 
as  in  Colorado  and  Wyoming.  F.y  statute  the  state 
has  been  divided  into  two  divisions  with  division  su- 
perintendents in  charge.  P.efore  1911  the  title  was 
"under-secretary." 

Prior  to  1911  the  state  board  created  districts  within 
the  division  on  the  petition  of  interested  parties,  but 
in  1911  the  board  was  empowered  to  divide  the  divi- 
sions into  subdivisions  and  the  latter  into  districts  as 
they  believed  necessary.  The  board  appoints  one 
water  commissioner  for  each  district.  (Prior  to  1911 
the  title  was  "under-assistant.")  In  1911  it  was  pro- 
vided that  appropriators  on  April  first  of  each  year 
must  give  the  division  superintendent  a  list  of  the 
lands  to  be  watered  during  the  year. 
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Idaho. 

The  office  of  state  engineer  was  created  in  Idaho 
in  1895,  but  his  duties  were  principally  in  regard 
to  operations  under  the  Carey  Act  until  the  adoption 
of  the  "new  legislation"  in  1903. 

Acquirement  of  Rights. — Idaho  follows  the  sys 
tern  introduced  by  Wyoming  of  making  intending 
appropriators  apply  to  the  state  engineer  on  printed 
forms  furnished  by  him.  The  instructions  issued  by  the 
state  engineer  state  that  "application  will  not  be  ac- 
cepted nor  permit  granted  thereunder,  unless  llic 
following  instruction  are  carefully  carried  out,  in 
preparing  the  application  blank  and  maps" — it  being 
required  that  duplicate  maps  must  be  filed  beforr 
the  permit  will  be  granted  and  where  the  application 
is  for  more  than  25  second  feet  the  maps  must  be  pre 
pared  from  actual  surveys. 

As  the  Idaho  constitution  provides  that  "The  right 
tu  divert  and  appropriate  the  unappropriated  water.- 
of  any  natural  stream  to  beneficial  uses,  shall  never  be 
denied,"  the  right  of  rejecting  applications  deemed 
detrimental  to  the  pubHc  welfare,  etc.,  has  not  been 
delegated  to  the  state  engineer,  but  he  must  approve 
all  applications  made  in  proper  form  and  conteni 
plating  application  to  beneficial  use. 

The  maximum  allowance  for  irrigation  purjioses 
is  one  second  foot  to  50  acres,  and  the  maximum  time 
allowance  to  complete  the  construction  of  works  i> 
five  years  and  that  for  applying  water  to  beneficial  u~e 
four  years  in  addition  thereto.  (The  state  engineer  has 
no  authority  to  extend  the  maximum  time  allowance. 
Such  authority  is  given  in  other  states  and  shoul<l 
be  as  the  limits  set  are  too  small  for  the  larger  pn. 
jects.)  It  is  further  required  that  one-fifth  of  the  con- 
struction work  shall  be  done  in  one-half  the  lime 
allowed  and  adverse  claimants  may  contest  the  right 
when  this  is  not  done.  For  appropriations  not  in  ex- 
cess of  25  second  feet  construction  work  must  be  com- 
menced within  sixty  days  of  issuance  of  the  permit, 
and  for  other  appropriations  a  bond  in  an  amount  t'> 
be  fixed  by  the  state  engineer,  not  exceeding  SIO.OOO, 
must  be  filed  within  the  said  sixty  days  with  the  stati 
engineer  as  a  guarantee  that  the  work  will  be  eimi- 
pleted  as  provided  in  the  permit. 

The  1903  Idaho  statute  was  the  first  to  jirovide  a 
regular  procedure  for  proofs  of  completion  of  con- 
struction and  also  proofs  of  complete  application  to 
beneficial  use.  At  least  sixty  days  prior  to  the  date 
set  for  the  coiupletion  of  the  works  the  holder  of  the 
permit  must  notify  the  state  engineer  of  readiness 
to  submit  proof,  on  a  form  furnished  by  him  contain- 
ing among  other  information  the  amount  of  water  such 
works  can  carry  and,  if  for  irrigation,  the  description 
of  the  land  which  can  be  irrigated.  In  cases  of  diver- 
sions in  excess  of  50  second  feet  the  facts  set  forth 
in  the  notice  must  be  certified  to  by  a  competent  irri- 
gation engineer.  The  notice  is  published  by  the  state 
eno-ineer  in  a  paper  of  general  circulation  in  county 
where  works  are  situated  and  such  publication  also 
states  the  time  and  place  of  submission  of  final  proof. 
Before  the  time  set  the  state  engineer  has  the  works 
inspected  and  after  such  time,  and  the  consideration 
o-  any  protests  which  may  be  made,  he  issues  a  cer- 
tificate   stating    among   other    things    the    purpose    of 


works,  the  quantity  of  water  which  can  be  carried  to 
place  of  use,  and,  if  for  irrigation,  a  description  of  the 
lands  for  which  water  has  been  made  available  by  the 
works. 

The  same  procedure  is  followed  in  submitting 
proof  of  complete  application  to  beneficial  use.  If 
satisfied  that  the  law  has  been  coiuplied  with  after 
an  examination  of  all  the  evidence  in  relation  to  such 
final  proof,  the  state  engineer  issues  a  license  confirm- 
ing such  use.  The  date  of  priority  of  right  under  such 
license  is  that  of  filing  of  application  in  state  engi- 
neer's office. 

Adjudication  of  Rights. — The  1903  Idaho  statute 
left  the  adjudication  of  water  rights  to  the  courts,  but 
provided  that  actions  could  be  initiated  by  a  water 
commissioner  for  the  adjudication  of  rights  to  the 
vvaters  of  a  stream  which  had  been  partly  adjudicated. 
I*^  was  also  provided  that  whenever  a  suit  to  adjudi- 
cate rights  is  filed  the  court  "shall  request  the  state 
engineer  to  make  an  examination  of  such  stream,  and 
the  canals  and  ditches  diverting  water  therefrom,  and 
of  all  the  land  being  irrigated  by  such  canals  and 
ditches  and  other  works,"  and  the  map  and  report 
resulting  from  such  examination  shall  be  "accepted 
as  evidence  in  the  determination  of  such  rights  by 
such  court." 

The  provision  for  the  initiation  of  actions  by  a 
water  commissioner  was  declared  unconstitutional  in 
Lake  v.  Budge  (75  Pac.  615).  In  Boise  City  Irrigation 
iV  Land  Compan}-  v.  Stewart  {77  Pac.  25)  the  pro- 
vision for  requesting  the  state  engineer  to  examine 
and  report  upon  the  physical  conditions  was  held  to 
be  merely  directory  and  not  luandatory.  The  prepa- 
ration of  physical  data  by  the  state  engineer  has  been 
so  satisfactory,  however,  that  it  is  certain  that  the 
court  will  request  his  services  in  most  cases.  The 
costs  of  his  work  are  apportioned  by  the  court  among 
the  parties  to  the  suit,  become  a  lien  against  the  real 
property  in  question,  and,  if  necessary,  are  collected 
as  ordinary  taxes. 

Distribution  of  Water. — "For  the  purpose  of  admin- 
istering and  controlling  the  public  waters,"  Idaho  is 
divided  into  three  water  divisions  with  limits  fixed 
by  statute.  The  governor  appoints  a  water  commis- 
sioner for  each  division.  The  three  water  commis- 
sioners and  the  state  engineer  compose  the  state  board 
o^  irrigation.  The  board  "shall  devise  all  needful  rules 
for  the  distribution  of  water."  It  divides  the  divisions 
into  water  districts  for  which  water  masters  are  elected 
hv  the  water  users  of  the  district. 

Utah. 

.\s  the  first  Mormon  settlements  in  Ll^tah  were 
absolutely  dependent  upon  agriculture,  and  that  upon 
irrigation,  the  need  of  legislation  regarding  water 
rights  was  early  recognized.  The  first  territorial  legis- 
k'.ture,  in  1852,  gave  the  control  of  all  "w-ater  privi- 
leges" to  the  county  courts  and  authorized  them  to 
"exercise  such  powers  as  in  their  judgment  shall  best 
*  *  *  subserve  the  interests  of  the  settlements  in 
the  distribution  of  water  for  irrigation  or  other  pur- 
poses." The  court  of  Salt  Lake  County  was  the  only 
one  to  act  under  the  statute  and  it  granted  water  rights, 
settled  disputes  in  regard  thereto  and  appointed  water 
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masters  to  distribute  water  according  to  decrees.  The 
court  at  that  very  early  date  acted  about  as  the  Board 
of  Control  does  in  Wyoming  today,  and  if  the  other 
county  courts  had  done  likewise  there  would  have 
been  no  need  of  further  legislation. 

Due  to  the  neglect  of  the  courts,  other  than  that 
of  Salt  Lake  County,  to  enforce  the  law,  other  legis- 
lation was  adopted  in  1880  and  in  1897^ — the  latter 
following  the  California  statutes.  The  office  of  state 
engineer  was  also  created  in  1897  but  he  had  little  au- 
thority regarding  water  rights  until  1903  when  the 
present    statute    was    adopted. 

Acquirement  of  Rights. — The  present  system  of 
acquiring  water  rights  in  Utah  is  based  on  that  of 
Wyoming  and  Nebraska.  The  application  contains  the 
additional  information  of  "the  time  during  which  it 
(the  water)  is  to  be  used  each  year" — that  is  the  right 
is,  or  may  be,  restricted  to  certain  periods  within  the 
year.  A  notice  of  the  application  must  be  published 
for  30  days  in  a  newspaper  of  general  circulation  within 
the  watershed  so  that  a  protest  may  be  made  to  the 
state  engineer  by  parties  claiming  prospective  injury 
and  thus  assist  him  in  determining  whether  the  new 
appropriation  will  conflict  with  existing  rights. 

The  1903  statute  provided  for  a  hearing  in  case  of 
protests,  but  in  1904  such  a  procedure  was  prohibited 
by  court  order.  No  appeal  was  taken  to  the  supreme 
court  and  the  provision  was  omitted  when  the  law 
was  re-enacted  in  190.T. 

The  1903  statute  also  authorized  the  state  engi- 
neer to  reject  an  application  which  he  deemed  detri- 
mental to  the  public  welfare,  l-'ollowing  such  an  ac- 
tion in  1904  the  state  engineer  was  reversed  by  court 
decree  and,  again,  the  case  was  not  appealed  and  the 
provision  was  omitted  in  the  1905  statute,  i'.y  an 
amendment  of  1911,  the  state  engineer  must  approve 
all  applications  except  where  they  will  conflict  with 
existing  rights,  or  where,  after  submission  of  the 
question  to  court,  the  latter  decides  that  the  applica- 
tion is  not  for  the  most  beneficial  use  of  the  water. 
Ihe  question  of  "best  beneficial  use"  and  the  feasi- 
bility of  projects  is  to  be  answered  by  data  being  col- 
lected by  a  Conservation  Commission. 

By  an  amendment  of  1911  I'tah  follows  the  Idaho 
statutes  regarding  time  of  beginning  and  completing 
work  and  application  to  beneficial  use,  but  the  state 
engineer  is  authorized,  for  good  cause  shown,  to  ex- 
tend the  five-year  and  four-year  periods  to  a  maximum 
aggregate  allowance  of  fourteen  years  from  date  of 
approval  of  application. 

Proof  of  completion  of  work  is  made  on  regular 
forms,  attested  by  two  witnesses,  and  accompanied 
by  certified  detailed  maps.  The  state  engineer  issues 
a  certificate  of  appropriation  when  satisfied  that  "the 
appropriation  has  been  effected." 

Adjudication  of  Rights. — Under  the  system 
adopted  in  1"03  the  adjudication  of  rights  is  initiated 
b}'  the  state  engineer  making  a  complete  survey  of 
the  "river  system  or  water  source"  and  collecting  all 
necessary  data.  After  completion  of  survey  a  state- 
ment is  filed  with'  clerk  of  district  court  who  mails 
form  for  statement  of  claim  to  each  claimant.  The 
state  engineer  tabulates  the  claims  and  files  such  with 
clerk  of  court.     The  court   may  appoint  a  referee  to 


t?ke  further  testimony.  The  decree  is  rendered  by  the 
court  based  on  the  maps  and  data  of  state  engineer, 
the  statements  of  claims,  and  the  testimony  taken 
before  referee.  A  certificate  is  issued  to  each  owner 
in  accordance  with  the  decree. 

The  system  has  not  yet  been  fairly  tried  as  the 
si;rveys  and  collection  of  data  have  not  been  com- 
pleted for  the  first  stream  chosen — the  Weber  River. 
The  early  work  was  done  on  an  elaborate  scale,  and 
the  funds  necessary  for  completion  are  not  available. 

Distribution  of  Water. — The  state  engineer  is 
authorized  to  divide  the  state  into  water  districts  and 
a  water  commissioner  is  appointed  by  the  governor 
for  each  district  from  persons  recommended  by  the 
state  engineer.  These  water  commissioners  have  the 
same  duties  as  in  the  states  already  discussed,  the 
only  innovation  is  that  the  state  has  not  been  divided 
into  large  divisions  with  superintendents  in  control. 

Nevada. 

Nevada  first  legislated  regarding  water  claims  in 
1866  when  it  provided  for  the  filing  of  certificates  and 
plats  by  intending  appropriators.  Further  legislation 
was  adopted  in  1889  and  in  1899 — the  latter  being 
copied  after  the  ^\■yoming  statute,  but  as  the  county 
instead  of  the  state  was  made  the  unit  nothing  was 
done.  In  1903  through  the  efforts  of  Senator  New- 
lands  who  had  been  probably  the  foremost  leader  in 
securing  the  passage  of  the  National  Reclamation  Act 
of  June  17,  1902,  the  Nevada  legislature  created  the 
office  of  state  engineer  and  provided  for  the  definition 
of  water  rights  and  the  distribution  of  water.  The  in- 
fluence of  the  expected  benefits  of  the  Reclamation 
Act  on  the  passage  of  the  1903  Nevada  act  is  shown 
by  the  preamble  to  the  latter,  wherein  t^e  entire  Re- 
clamation Act  is  recited  and  in  addition  many  para- 
graphs presenting  the  opportunities  for  irrigation  de- 
velopment in  Nevada  and  the  need  of  a  determina- 
tion of  rights  before  national  aid  could  be  given. 

Acquirement  of  Rights. — The  1903  statute  con- 
tained no  provision  for  the  acquirement  of  rights  but 
it  was  supplemented  in  1905  by  sections  so  providing 
copied  from  the  Wyoming  and  Nebraska  statutes  and 
containing  the  requirement  of  publication  first  adopted 
i.i  Utah.  In  1907  the  maximum  quantity  which  could 
be  appropriated  for  irrigation  jnirposes  was  fixed  at 
three-acre-feet  per  acre  per  year.  This  maximum 
annual  allowance  was  changed  in  1909  as  follows : 

In  all  parts  of  the  state  where  water  cannot  be  beneficially 
used  tor  irrigation  for  a  greater  period  than  six  months  each 
year  the  maximum  quantity  appropriated  for  each  acre  shall  not 
exceed  three  (.3)  acre-feet  per  annum.  In  all  parts  of  the  state 
where  water  is  beneficially  used  for  irrigation  for  a  period  of 
nine  months  or  more  in  each  year,  the  ma.ximum  quantity  of 
water  that  may  be  appropriated  shall  not  exceed  three  (3)  acre- 
feet  for  the  five  months  beginning  May  15th  and  extending  to 
October  ISth  of  each  year,  for  each  acre  of  land  supplied,  and 
tlie  maximum  quantity  of  water  that  may  be  appropriated  for 
each  acre  during  the  remainder  of  each  year  shall  not  exceed  one- 
half  of  one-acre  foot  multiplied  by  the  number  of  months  of 
each  year  other  than  the  five  months  hereinbefore  named,  during 
which  water  is  so  beneficially  used 

Definition  of  Rights. — The  1903  statute  provided 
a  method  for  defining  rights  which  is  still  in  force  and 
which  follows  the  Wyoming  system  except  that  no  de- 
tails of  procedure  are  prescribed.     The  state  engineer 


May    IS,    1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


475 


is  alone  responsible  for  the  work.  He  makes  the  .';ur- 
veys,  collects  the  necessary  data,  tabulates  the  "pmof.s 
of  appropriation"  submitted  by  claimants,  determines 
the  priority  and  amount  of  each  claim,  and  finally 
issues  a  certificate  to  each  water  right  owner.  The 
1903  act  allowed  two  years  after  the  determination 
in  which  aggrieved  parties  might  bring  action  in  the 
courts,  but  the  time  was  reduced  to  one  year  in  1''07. 
Distribution  of  Water.— In  1901  a  state  board  of 
irrigation  consisting  of  the  governor,  attorney-general 
and  surveyor-general  was  created  to  co-operate  with 
federal  bureaus  in  stream  gauging  and  irrigation  in- 
vestigations. In  1903  the  state  engineer  was  made  a 
member  and  secretary  of  the  board.  The  board  has 
authority  to  divide  the  state  "into  such  water  divi- 
sions or  water  districts  as  seem  to  it  advisable,"  and 
may  appoint  water  commissioners  to  divide  the  waters 
of  streams  according  to  priorities. 


BOOK   ON    OREGON   WATER    RIGHTS. 

State  Engineer  Lewis  has  prepared  a  pamphlet 
containing  information  for  water  users  of  the  state  in 
connection  with  adjudication  of  water  rights. 

In  many  instances  proceedings  have  been  starti<! 
by  users  of  water  from  various  streams  and  tributaries 
to  establish  rights  for  irrigation,  power,  mining,  do- 
mestic, stock  and  other  uses. 

Upon  a  final  determination  of  these  proceedings 
a  decree  is  entered  in  the  circuit  court  defining  and 
establishing  all  rights.  Thereafter  certificates  are 
issued  by  the  state  which  are  the  basis  of  title  to  the 
water  and  are  recorded  as  are  deeds  to  land. 

The  announceement  of  the  State  Engineer  savs : 

In  many  cases  water  rights  were  initiated  prior  to  Foh- 
ruary  24.  1909,  wtiich  have  not  yet  been  completed  and  tlii' 
right  perfected.  The  appropriator  has  a  rea-sonable  time  after 
he  initiates  his  water  right  in  which  to  complete  the  same, 
and  therefore,  the  right  he  has  under  an  appropriation  depends 
upon  the  diligence  which  he  has  exercised  in  applying  <\w 
water  to  the  intended  use. 

There  are  many  cases  where  the  appropriator.  i)rior  to  the 
adoption  of  the  water  code,  had  been  exercising  diligence 
to  complete  an  appropriation  and  where  a  reasonable  time  for 
the  completion  of  the  same  has  not  yet  elapsed.  Such  uncom- 
pleted rights  should  receive  the  same  consideration  as  tho.se 
which  were  perfected,  when  the  question  of  unreasonable 
delay  and  lack  of  diligence  does  not  arise. 

The  question  of  diligence  depends  \ipon  the  surrounding 
circumstances,  but  in  any  event,  the  right  to  water  for  the 
irrigation  of  lands  not  irrigated  is  confined  to  comparatively 
recent  appropriations. 

The  older  the  date  of  priority  claimed,  the  more  difficult 
it  becomes  for  the  claimant  to  show  due  diligence  in  the  ap- 
plication of  the  water  within  a  reasonable  time  after  the  ini- 
tiation of  his  right,  if  he  is  claiming  a  right  to  irrigate  lands 
not  irrigated  at  the  present  time  under  such  old  right. 

The  fact  that  additional  lands  not  now  irrigated  may  be 
irrigated  from  the  same  ditch  through  which  lands  are  irri- 
gated under  an  old  right,  does  not  give  the  appropriator  a 
right  to  irrigate  those  lands. 

His  right  is  confined  to  the  lands  actually  irrigated  by 
him  under  the  old  right,  and  the  application  of  water  to  such 
additional  lands  not  now  irrigated  when  a  number  of  years 
have  elapsed  since  the  right  was  initiated,  can  only  be  made 
by  virtue  of  an  enlargement  of  such  old  right  or  the  initiation 
of  a  new  right,  and  In  either  case,  the  right  to  irrigate  such 
additional  lands  will  date  from  the  time  the  proper  steps  were 
taken  to  bring  such  additional  lands  under  irrigation,  either 
under  such  enlargement  or  by  the  initiation  of  a  new  right. 


ALTERNATING  CURRENT  BLOCK  SIGNALING 

BY    J.    B.    STRUBLE. 

^Vhen  electric  railway  transportation  had  been 
developed  to  the  point  where  automatic  means  were 
required  for  spacing  the  trains,  the  art  of  signaling  was 
confronted  with  a  new  problem.  The  old  method  of 
controlling  the  indications  of  signals  along  the  right 
of  wa}'  by  direct  current  rail  curcuits  was  no  longer 
available  because  the  rails  were  required  as  return 
conductors  for  the  train  propulsion  current,  Being 
thus  ousted  without  so  much  as  an  apology  from  its 
time-honored  proprietorship  in  the  rails  as  electric 
conductors,  the  railway  signal  world  found  itself  sud- 
denly deprived  of  its  greatest  asset  and  left  to  work 
out  its  own  salvation  as  best  it  could. 

Rail  circuit  control  being  the  only  known  means 
whereby  a  train  would  reliably  and  automaticallv  pro- 
tect itself,  the  problem  was  to  get  back  to  the  rails 
and  accomplish  two  things,  apply  to  and  confine 
within  the  rails  of  the  insulated  section,  or  block 
a  current  distinctive  in  character  from  that  of  the  pro- 
pulsion current  and  provide  means  for  the  uninter- 
ru])ted  flow  of  such  propulsion  current. 

A  further  problem  was  to  obtain  some  form  of 
relay  or  translating  device  which  could  be  connected 
across  the  rails  at  one  end  of  the  track  circuit  and, 
while  being  operatively  immune  to  the  propulsion  cur- 
rent, would  operate  due  to  the  presence  or  absence 
of  the  distinctive  signaling  current  in  the  track  rails  to 
control  a  signal. 

Such  a  system  first  appeared  in  1901  and  up  to 
the  present  time  the  only  changes  have  been  of  a  de- 
tail nature. 

It  may  be  of  interest  to  note  as  an  incident  typical 
of  the  enterprise  of  the  Pacific  Coast,  that  in  1902 
the  then  North  Shore  Railroad  sent  an  engineer  East 
to  purchase  material  for  electrifying  the  road,  and 
when  he  came  back  he  had  the  equipment  and  a  signal 
system  to  protect  it.  At  that  time  the  a.c.  signal  sys- 
tem existed  largely  on  paper,  but  he  took  it  on  faith 
with  the  result  that  the  following  year  the  first  instal- 
lation came  into  existence  and  it  continues  to  give  ex- 
cellent service  at  the  present  time. 

^^■ith  the  above  outline  in  mind  it  will  be  seen 
that  a.c.  signaling  was  originated  for  a  definite  and 
specific  purpose,  that  of  continuing  to  control  signals 
by  track  circuits  after  the  advent  of  the  electric  pro- 
pulsion of  trains  in  which  the  rails  were  commandered 
as  a  part  of  the  propulsion  system.  As  will  be  shown 
later,  the  a.c.  track  circuit  and  its  related  apparatus 
may  assume  a  variety  of  forms  according  to  the  track 
conditions  to  be  met,  and  as  to  w-hether  the  propul- 
sion current  is  direct  or  alternating. 

The  type  of,  and  operating  power  for  the  signal 
itself,  is  in  no  wav'  determined  by  the  a.c.  track  cir- 
cuit except  in  an  incidental  way. 

The  impedance  of  rails  to  alternating  current  is 
a  subject  of  special  interest  because  of  the  efifect  of  the 
magnetic  field  set  up  in  the  steel.  Apparently  this 
field  causes  the  current  to  flow  along  the  surface  of 
tlie  rail  instead  of  imiformlv  through  the  whole  cross 
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section,  a  conclusion  based  upon  the  fact  that  with  a 
rail  bonded  to  capacity,  the  impedance  to  twenty-five 
cycle,  alternating  current  amounts  to  several  times 
that  to  direct  current,  and  to  sixty  cycle  current,  pro- 
portionately higher,  whereas  the  power  factor  is  some- 
times as  high  as  seventy  or  eighty  per  cent.  The  pres- 
ence of  direct  current  lowers  the  impedance  of  the 
rail  to  alternating  current. 


Transformer,  Open   Magnetic   Circuit  Type. 

Let  US  insulate  a  stretch  of  say  2000  ft.  of  a  track, 
and  within  these  limits  connect  across  the  two  rails  of 
the  track  at  one  end,  the  secondary  of  a  transformer. 
Connect  in  series  with  this  secondary  an  ohmic  re- 
sistance to  prevent  a  dead  short  circuit  on  the  trans- 
former when  the  track  is  occupied  by  a  train. 

Connect  across  the  rails  at  the  other  end  the  wind- 
ing of  a  track  relay  provided  with  an  aluminum  vane 
moving  between  pole  pieces  equipped  with  shading 
bands.  Such  a  relay  will  not  respond  to  direct  cur- 
rent but  will  respond  to  alternating  current.  The  con- 
tacts carried  on  its  moving  element  in  turn  control 
the  signal  operating  on  other  circuit. 

With  no  train  in  the  block  the  relay  is  energized 
(and  its  contacts  closed)   by  current   from  the  trans- 


former flowing  over  the  insulated  rails  which  thus 
constitute  the  sides  or  conductors  of  the  circuit. 

.\  pair  of  wheels  within  this  territory  will  shunt 
the  relay  and  gravity  will  open  its  contacts,  thus  re- 
sulting in  a  stop  signal  indication. 

This  arrangement  will  operate  satisfactorily  for 
a  steam  train,  and  remove  from  the  signal  system  the 
disturbing  influence  of  foreign  leakage  current,  as  from 
a  neighboring  trolley  line,  which  is  sometimes  so 
annoying  with  direct  current  track  circuits ;  but  for 
an  electric  train,  which  we  will  assume  uses  direct 
current,  certain  changes  and  additions  are  necessary 
to  the  a.c.  track  circuit  apparatus  thus  far  described. 

One  of  the  rails  is  used  as  a  continuous  return 
conductor  for  the  propulsion  current,  while'  the  other 
is  insulated  into  sections  or  blocks  for  signaling  pur- 
poses. 

Due  to  the  presence  of  propulsion  current  in  the 
continuous  rail,  a  drop  in  d.c.  voltage  in  that  portion 
of  it  which  is  opposite  the  insulated  section  will  cause 
d.c.  to  flow  through  the  block  rail  via  the  transformer 
secondary  at  one  end,  and  the  relay  winding  at  the 
other. 

The  effect  of  this  d.c.  might  be  sufficient  to  sat- 
urate the  iron  of  both,  so  that  the  a.c.  would  be  in- 
elTective  to  operate  the  relay. 

To  avoid  this  result  on  the  transformer,  its  mag- 
netic circuit  is  provided  with  a  small  air  gap  which  pre- 
vents saturation,  and  in  addition  the  ohmic  resistance, 
which  is  connected  in  series  with  the  track  secondary 
restricts  the  amount  of  disturbing  direct  current 
and  in  addition  prevents  excessive  short  circuit  cur- 
rent, thus  performing  a  two  fold  duty.  Between  the 
relay  and  the  rails  at  the  other  end  of  the  track  cir- 
cuit is  inserted  an  ohmic  resistance  which  restricts 
the  amount  of  direct  current  while  not  seriously  in- 
terfering with  the  flow  of  alternating  current. 

In  addition  to  this  protection  there  is  connected 
across  the  relay  coil  terminals  a  reactance  having  low 
ohmic  resistance  compared  to  that  of  the  relay  coil, 
and  an  air  gap  in  its  magnetic  circuit  to  prevent  sat- 
uration bv  direct  current.  This  device  provides  an 
electrical  sieve  or  strainer  whereby  direct  current  is 
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AppUiatliMi    of    Inductive    Typo    Bond. 

kffit  out  of,  while  compelling;  alternating  current  to 
pass  throngh,  the  relaj-. 

This  arrangement  of  track  circuit  and  its  ic- 
lated  apparatus  is  known  as  the  single  rail  return  sys- 
tem. It  is  ad\antageous  where  the  track  arrangement 
is  complicated  with  many  switches  and  frogs,  where  the 
track  circuits  are  short  or  where  other  considerations 
make  the  loss  of  one  of  the  track  rails  as  conductors 
of  the  train  propulsion  current  of  relatively  small  im- 
portance. 

The  operative  limit  of  length  of  this  type  of  track 
circuit  is  determined  chiefly  by  two  factors,  that  of  the 
amount  of  insulation  resistance  between  rails  and  that 
of  propulsion  voltage  drop  in  the  return  rail.  If  the 
hitter  is  considerable  in  amount,  it  must  be  met  by 
more  resistance  between  the  transformer  and  the  rails 
and  between  the  relay  and  the  rails. 

In  order  to  supply  the  relay  with  sufficient  energy, 
this  in  turn  requires  a  higher  a.c.  voltage  across  the 
rails,  and,  of  course,  a  still  higher  secondary  voltage 
at  the  transformer.  If,  in  combination  with  this,  there 
is  a  low  ohmic  leakage  resistance  betw'een  rails,  due 
to  wet  saline  or  metallic  ballast  much  in  contact  with 
the  rails,  the  amount  of  a.c.  energj^  necessary  to  main- 
tain this  higher  voltage  will  be  considerable. 

As  good  electrical  engineering  calls  for  a  moder- 
ate propulsion  drop  in  the  rails  and  as  good  track  engi- 
neering calls  for  well  drained,  well  ballasted  track,  the 
two  happily  work  in  harmony  in  favor  of  a  long  track 
circuit,  so  that  the  length  of  a  single  rail  track  circuit 
may  ordinarily  exceed  that  required  by  the  distance 


A.   C.   Relay,   Wire   Wound   Armature   Type. 

between  signals.  .\  number  of  installations  using  the 
single  rail  type  of  track  circuit  arc  at  present  in  serv- 
ice, perhaps  the  most  notable  one  being  that  of  the 
Interboro  Rai)id  Transit  in  New  York  City. 

Tn  the  double  rail  return  .system  both  rails  of  a 
track  are  insulated  to  form  sections  or  blocks  and 
both  rails  ser\e  at  the  same  time  as  return  conductors 
for  the  propulsion  current.  This  is  accomplished  by 
connecting  across  the  rails  at  each  end  of  the  section 
an  inducti\e  cross  bond  consisting  of  a  few  turns  of 
heavy  copper  conductor  around  an  iron  core  pro- 
vided with  an  open  ma.gnetic  circuit.  From  the  middle 
point  of  these  turns  a  tap  is  brought  out  which  con- 
nects with  a  similar  tap  on  the  inductive  bond  of  the 
adjacent  section. 

Propulsion  current  therefore  flovs  in  opposite 
directions  through  each  half  of  the  bond,  so  that  its 
magnetizing  effect  is  neutralized  so  long  as  it  divides 
e\enly,  while  to  the  signaling  current  all  of  the  turns 
act  in  series  to  inductively  oppose  the  flow  from  rail 
to  rail,  thus  causing  a  difference  of  a.c.  potential  be- 
tween the  rails  to  operate  the  track  relay. 

As  both  rails  of  a  track  do  not  in  practice  con- 
duct equal  amounts  of  propulsion  current,  the  differ- 
ence, known  as  unbalanced  current,  is  effective  to  mag- 
netize the  inductive  bond,  and  if  not  provided  with 
an  air  gap,  might  saturate  it  to  the  extent  of  reducing 
its  reactance  to  the  signaling  current  and  thus  pro- 
duce a  stop  signal  indication.  The  unbalanced  capacity 
of  the  bond,  which  is  determined  by  the  amount  of 
the  air  gap.  is  adjusted  sufficient  to  meet  the  require- 
ments of  a  properly  bonded  track,  and  if  a  signal  fail- 
ure should  occur  due  to  excessive  unbalancing  current, 
that  fact  is  a  useful  indication  that  the  bonding  needs 
attention. 
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The  iron  is  worked  so  far  down  on  the  saturation 
curve  that  the  impedance  actually  rises  with  a  small 
(let  us  say  normal)  amount  of  unbalancing-,  and  the 
unbalancing-  capacity    rating   is    taken    at    that    point 
where  the  increased  amount  of  unbalancing  current 
reduces  the  bonds  impedance  to  that  when  no  unbal- 
ancing current  is  present.     Not  to  mention  the  loss 
in   propulsion   power   implied   by   a   high   unbalancing 
capacity  of  the  bond,  it  means  a  higher  first  cost  and 
a  higher  cost  of  operation  for  the  signal  system  be- 
cause a  large  air  gap  in  the  bond   means  more  a.c. 
power  to  maintain  between  the  rails  the  relay  operat- 
ing potential,  in  turn  causing  more  a.c.  drop  in  the 
rails,  more  leakage  current,  larger  track  transformers, 
more  copper  in  the  supply  mains,  larger  sources  of 
power  supply  and  more  power. 

Unlike  the  single  rail  return  system,  the  length 
of  a  double  rail  track  circuit  is  in  no  way  afTected  by 
the  amount  of  propulsion  voltage  drop  in  the  rails,  so 
that  a  low  voltage  track  circuit  is  possible  and  desir- 
able for  several  reasons.  The  inductive  bonds  re- 
quire less  charging  current,  there  is  less  a.c.  drop  in 
the  rails,  less  leakage  loss  and  a  saving  all  the  way 
back  to  the  source  of  power. 

To  further  increase  these  advantages  a  track  re- 
lay is  used  which  requires  thaf  only  a  small  part  of 
its  torque-producing  energy  shall  come  from  the  track 
rails,  the  larger  part  coming  tlirect  from  the  trans- 
former. Such  a  relay  may  take  a  variety  of  forms 
among  which  are  the  galvanometer  and  polyphase,  but 
the  main  feature  is  that  torque  is  produced  only  when 
current  is  present  in  both  windings  and  in  certain 
phase  relations. 

Torque  being  proportional  to  the  ])roduct  of  the 
magnetic  fluxes  produced  by  the  two  windings,  it 
follows  that  the  fluxes  produced  by  a  small  amount  of 
energy  from  the  track  rails  with  a  larger  amount  of 
energ\'  from  a  direct  source  will  operate  a  track  relay 
with  a  ver}-  small  amount  of  energy  from  the  rails. 

This  type  of  track  relay  has  recenth'  been  de\el- 
oped  t<i  such  an  extent  as  to  make  it  ]iossibIe  to  operate 
a  track  circuit  of  moderate  length  under  track  leakage 
conditions  so  unusual  that  all  former  attempts  to  op- 
crate  a  track  circuit  of  any  kind  had  to  be  abandoned. 

^Vhen  alternating  current  of  a  given  frequency 
i«  used  to  propel  the  trains  a  current  of  higher  fre- 
quency is  used  for  operating  the  signals,  the  factor  of 
frequency  constituting  the  distinctive  character  of  the 
signaling  current.  The  track  relay  in  this  case  re- 
sponds to  current  of  one  frequency,  that  of  the  sig- 
naling current,  and  does  not  respond  to  that  of  the 
propulsion  current  nor  to  direct  current. 

One  interesting  type  of  relay  used  in  this  con- 
nection is  that  of  a  miniature  induction  niotor,  the 
rotor  of  which  has  a  vertical  shaft  supported  in  ball 
bearings.  The  speed  of  the  motor  being  proportional 
to  the  frequency,  it  follows  that  selection  is  secured 
through  the  medium  of  a  contact  operating  centrif- 
ugal device  driven  by  the  motor.  This  centrifugal 
device  is  so  adjusted  that  the  contacts  are  closed  at 
the  speed  produced  by  the  frequency  of  the  signaling 
current  only. 

The  relay  is  interesting  in  the  further  respect  that 


the  contacts  are  held  closed  without  the  expenditure 
of  work,  for  here  we  have  force  or  pressure  but  not 
distance.  The  energy  consumed  is  only  that  required 
to  overcome  the  bearing  and  wind  friction,  and  if  these 
could  be  eliminated  we  would  come  very  near  having 
something  for  nothing. 

The  unbalancing  current  in  the  inductive  bonds 
for  a.c.  propulsion  is  small  compared  to  that  with 
d.c.  propulsion,  because  the  total  amount  of  current 
in  the  rails  is  so  much  less,  and  for  the  further  rea- 
son that  the  ohmic  resistance,  as  when  caused  by  de- 
fective bonds,  is  but  a  small  part  of  the  total  impe- 
dance of  the  rails  to  the  a.c.  propulsion  current. 

The  inductive  bonds  may  therefore  be  built  with 
a  closed  magnetic  circuit,  thus  reducing  the  amount 
of  signaling  current.  The  effect  of  unbalanced  cur- 
rent is  to  produce  a  voltage  between  rails,  but  as  this 
is  of  the  frequency  of  the  propulsion  current  the  track 
relay  docs  not  respond  to  it. 

We  have  seen  that  one  of  the  purposes  of  the 
ohmic  resistance  between  the  track  and  the  trans- 
former, in  the  single  rail  scheme  for  d.c.  roads  is  to  re- 
strict the  amount  of  d.c.  through  the  transformer. 
With  the  double  rail  scheme  for  d.c.  or  a.c.  roads 
there  is  a  vcr>'  small  difference  of  propulsion  potential 
between  the  rails  so  that  the  ohmic  resistance  between 
transformer  and  track  may  be  replaced  with  a  react- 
ance coil  having  an  adjustable  opening  in  its  magnetic 
circuit.  This  reactance  saves  most  of  the  energy  which 
i-:  lost  in  the  resistance  and  besides  it  provides  a 
means  for  adjusting  the  phase  of  the  track  current 
which  supplies  one  winding  of  the  track  relay,  with 
relation  to  the  phase  of  the  current  in  the  other  wind- 
ing of  the  track  relay,  which  latter  is  supplied  dircctlv 
by  the  transformer,  to  give  the  maximum  torque  in  the 
relay. 

Another  arrangement  is  to  use  neither  resistance 
nor  reactance  but  to  provide  instead  an  adjtistable 
amount  of  magnetic  leakage  within  the  transformer  it- 
self. This  scheme  is  to  simply  adapt  poor  regulation 
to  a  useful  purpose,  for  as  the  current  rises,  due  to  a 
train  short  circuiting  the  track,  the  voltage  drops,  thus 
limiting  the  output. 

The  track  transformers  receive  their  power  from 
a  pair  of  a.c.  mains  extending  over  the  signaled  terri- 
tcTv.  These  mains  carry  current  at  a  potential  of 
2200  volts  as  a  rule,  with  a  frequency  of  preferably 
25  cycles.  The  voltage  of  the  track  secondary  varies 
anvwhere  from  two  to  ten  according  to  the  conditions 
to  be  met  (the  relay  operates  on  a  few  tenths  of  a 
volt  to  three  or  four  volts),  and  the  pow-er  taken  by 
a  track  circuit  anywhere  from  a  few  watts  up  to  one 
or  two  hundred.  The  leakage  resistance  from  rail 
to  rail,  per  thousand  feet  of  track,  is  usually  assumed 
at  six  ohms,  although  cases  are  known  as  low  as  .06 
ohms  and  as  high  as  several  hundreds  ohms.  For  any 
given  track  circuit  this  varies  with  wet  and  dry 
V  eathcr.  The  power  factor  of  a  track  circuit  and  its 
apparatus  is  about  sixty  or  seventy  per  cent. 

Block  signals  were  usually  lighted  by  oil  and  op- 
erated by  a  series  motor  taking  current  from  a  local 
]>rimary  or  secondarv^  battery,  ^^'ith  power  available 
in  the  signal  mains  for  track  circuit  purposes,  a  sec- 
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ondary  ct)il  uf  110  \oUs  was  added  to  tlie  track  trans- 
former for  lighting  and  operating  the  signal  with  alter- 
nating current.  This  change  dis])ensed  with  the  lam|) 
man  and  his  supplies;  provided  a  better  and  ima-c 
reliable  light  with  no  smoke  and  soot  to  dim  it,  a 
contactless  induction  motor  took  the  place  of  the  d.c. 
motor  with  its  commutator  and  brushes,  and  the  bat- 
tery with  its  fluctuating  voltages,  temperature  trou- 
bles, renewal  expenses  and  labor  charges,  was  thrown 
out. 

Alternating  current  signaling  came  primarily  tn 
meet  the  necessities  of  electric  roads.  The  very  exist- 
ence of  these  roads  made  its  use  necessary  to  the  sis;- 
naling  of  steam  roads  in  localities  where  stray  ciu- 
rents  from  the  electric  road  got  into  the  battery  fi-d 
track  circuit  of  the  latter,  making  necessary  the  use 
of  the  distinctive  current  idea  of  selection.  Steam 
trunk  lines  are  adopting  a.c.  signaling  because  its  low 
vnaiutcuance  soon  overtakes  the  higjier  initial  cost,  and 
I)i.cause  of  the  sujierior  ser\ice  obtained. 

A  number  of  a.c.  signal  installations  have  been 
applied  on  steam  roads  in  which  the  signal  apparatus 
ii  adapted  to  work  without  chan.gc  wlien  the  road  is 
electrified.  One  such  plant  was  installed  with  ai)pa- 
ratus  adapted  to  final  a.c.  propulsion,  although  at  lii;it 
time  steam  trains  used  the  track  and  at  the  prcsiiit 
time  the  road  uses  direct  current  for  running  its  trains. 
'Ihe  signals  work  equally  well  for  any  kind  of  train 
propulsion. 

Alternating  current  signaling  is  rapidly  coming 
into  use  for  steam  roads  in  desert  regions  where  tlure 
is  at  present  no  foreign  current  to  give  trouble  In  a 
battery  track  circuit.  Init  the  system  will  be  prepared 
for  such  trouble  should  it  arise;  it  will  be  readily 
adajnable  to  electrification,  should  that  come,  ami  it 
jistifies  its  use  on  the  grounds  of  economy  and  high 
class  service. 


CALIFORNIA  ELECTRICAL  CONTRACTORS' ASSOCIATION. 

Messrs.  Levy,  Hanbridge  and  Wolden,  the  Power  Com- 
pany Committee  of  San  Francisco  Local  No.  1.  Caliloiiiia 
State  Association  of  Electrical  Contractors,  gave  a  dinner 
last  Monday  to  Geo.  Holberton,  of  the  Pacific  Gas  & 
Electric  Company,  Messrs.  Bullard,  Wise  and  Nieman  of  the 
Great  Western  Power  Corai)any,  and  Mr.  R.  M.  Searles  ol 
Rochester,  N.  Y.  The  object  of  the  dinner  was  to  cany 
out  one  of  the  objects  of  the  California  State  Association  - 
"closer  co-operation  between  central  stations  and  contractors," 
and  to  find  out  from  Mt.  Searles  the  manner  in  which  sucli 
things  were  handled  in  the  East. 

In  his  easy  style,  Mr.  Searles  briefly  outlined  how  the 
central  stfitisn  and  contractor  were  co-operating  in  Roclicstii. 
and  explained  how  it  worked  to  the  advantage  ot  both  sides. 
He  was  listened  to  carefully  by  all  concerned,  and  many 
questions  were  asked  in  order  to  see  it  the  same  methods 
could  not  be  carried  out  here. 

Mr.  Holberton  and  Mr.  Bullard  each  spoke  briefly  and 
expressed  a  desire  to  co-operate  more  closely  with  the  con- 
tractor. 

In  a  general  discussion,  taken  part  in  by  all,  it  was 
decided  that  the  dinners  be  continued  and  held  at  regular 
times,  and  all  the  contractors  be  invited  to  same  with  the 
idea  cf  hearing  from  all  sides. 

After  spending  two  hours  in  talking  over  their  troubles 
and  ways  to  correct  same,  it  was  decided  to  hold  another 
meeUng  Friday,  May  24th,  as  guests  of  A.  W.  Bullard,  vice- 


president  and  general  manager  ot  the  Great  Western  Power 
Company. 

The  secretary  of  the  State  Association  feels  that  a  great 
deal  of  good  is  going  to  be  the  result  of  these  meetings,  and 
he  wants  every  contractor  to  show  the  same  spirit  that  is 
being  shown  by  the  representatives  cf  the  central  station. 
Let  us  get  together  and  show  these  gentlemen  that  we  desire 
their  co-operation  by  assisting  them  by  boosting  and  ad- 
vancing their  interests  wherever  possible. 

The  arrangements  are  fast  going  ahead  for  the  State 
Convention  of  the  Contractors,  to  be  held  in  San  Jose  July 
24,  2.5,  26,  27.  A  liberal  subscription  has  been  guaranteed 
from  the  business  men  of  San  Jose  to  help  entertain  the 
visitors.  A  good  time  is  promised  everyone  who  attends  the 
convention,  and  in  order  to  make  everyone  feel  at  home, 
visitors  will  be  well  taken  care  of  for  the  first  two  days 
(luring  the  executive  meeting  of  the  contractors  and  the  last 
two  days  are  to  be  devoted  to  the  good  of  the  business,  which 
will  be  conducted  in  open  meeting,  morning  and  afternoon, 
where  interesting  papers  will  be  read  in  reference  to  dif- 
ferent branches  of  the  business.  The  annual  dinner  will  take 
place   in   the  evening. 

Saturday,  July  27th,  the  contractors  will  have  one  of 
their  annual  electric  trades'  days  that  have  been  so  success- 
ful in  the  past. 

Thursday  night,  July  2.5th,  the  entire  proceeding,  with 
the  use  of  the  hall,  etc.,  will  bo  turned  over  to  Statesman 
Sanderson  of  the  Sons  of  Jove,  and  he  will  be  expected  to 
put  California  on  the  Jovian  map.  The  ladies  will  be  taken 
care  of  in  a  body  at  a  theater  party. 

I^ast,  but  not  least,  we  are  endeavoring,  and  I  feel  sure 
that  by  the  time  this  data  is  in  your  hands,  arrangements  will 
have  been  completed  so  that  a  special  rate  will  be  given  from 
all  points  in  California  to  San  Jose. 

Now,  fellows,  all  together,  whether  you  are  a  manufac- 
turer, jobber,  contractor,  or  central  station  manager,  start 
in  laying  your  plans  so  that  yourself  and  as  many  of  your  em- 
Iiloyes  as  possible,  with  their  families,  can  have  their  vaca- 
tion with  the  contractors  in  San  Jo.se  during  the  fourth  week 
in   July  and   help  a  good   cause  along. 

Frank  Watts,  general  manager  of  the  McFell  Electric 
Company,  is  confined  to  his  home  in  Burlingame  after  under- 
going an  operation  for  appendicitis.  At  last  reports  he  was 
doing  nicely. 

Paul  Butte  and  H.  A.  Reed,  who  have  been  handling 
a  labor  scrap  in  Portland,  have  returned  to  this  city,  having 
straightened  out  their  difficulties  in  the  northern  city. 

Joe  Endert.  an  electrical  constractor  in  Bakersfield, 
reports  that  they  have  labor  troubles. 

Carl    Heibron,    manager   of   the    Southern    Electric   Com- 
■  pany  of  San  Diego,  reports  business  as  good  in  the  southern 
city. 


A  STEAM  TURBINE  MONUMENT. 

The  General  Electric  Company  has  re-erected  in 
the  centre  of  a  park  plot  in  its  grounds  at  .Schenectady, 
X.  Y.,  the  first  5000  kw.  Curtis  steam  turbine  installed 
in  the  Fisk  Street  Station  of  the  Commonwealth 
l'",(lison  Comjiany  at  Chicago.  It  is  to  ser\-e  as  a  me- 
morial to  the  rapid  de\-elopmcnt  of  the  steam  turbine 
unit  applied  to  central  station  serx-ice.  This  turbine 
was  installed  in  the  Fisk  Street  Station  eight  years 
ago,  being  put  in  operation  on  October  2.  1903,  and' re- 
mained in  continuous  service  vmtil  Afay  29,  1909.  It  was 
specified  in  the  contract  by  Presirlent  Insull  when 
this  unit  was  replaced  that  it  should  be  set  up  as  a 
monument  to  commemorate  tlie  great  step  in  engi- 
neering which  its  installation  marked.  .\  bronze 
tablet  detailing  its  history  has  been  placed  on  the  tur- 
bine. 
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DRAFTING  ROOM  PRACTICE,  III, 


BY  A,   L.   MENZIN. 


It  is  not  always  possible  to  give  a  complete  de- 
scription of  a  structure  by  showing  exterior  views 
alone.  These  must  often  be  supplemented  by  sec- 
tional views  which  show  what  would  be  the  appear- 
ance if  certain  parts  of  the  structure  were  cut  away. 
When  such  sectional  \iews  are  shown,  it  is  generally 
desirable  to  distinguish  surfaces  which  actually  exist 
fiom  those  which  are  laid  bare  to  show  the  interior 
construction.  .\lso,  when  the  structure  is  built  up  of 
different  materials,  it  is  desirable  to  represent  the  dif- 
ferent materials  in  different  ways.  For  these  purposes 
what  is  known  as  cross  hatching,  or  section  lining,  is 
commonly  used. 


Miscell 
Cast  Iron 
Hed  Brich 

Wrought  Iron 
Fire  Brich 


Steel 


Copper 
Brass 


Lead 
Babbitt 
Rod  Packing 

ffubber 
electrical 
Insu/ation 


\\ 


X%.    ..'a'...  .^ 


dations  arc  frequently  shaded  in  this  way.  The  shad- 
ing is  (lone  with  a  soft  pencil,  such  as  an  I  IB,  on  the 
dull  side  of  the  tracing  cloth.  The  shading  should  not 
be  too  black. 

Fig.  2  is  an  example  of  the  use  of  cross  hatchings 
for  distinguishing  different  parts  of  a  complex  struc- 
ture and  for  indicating  the  materials  of  which  they  are 
made.  In  terms  of  the  conventions  specified  in  Fig. 
1,  the  rod  is  shown  to  be  of  steel,  the  stuffing  box  of 
cast  iron,  and  the  gland  and  nut  of  brass — all  of  which 
is  distinguished  from  that  which  represents  the  pack- 
ing. Cross  hatchings  are  not  intended  to  specify  the 
actual  materials  of  which  parts  are  made,  but  are  used 
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Fig.  1  shows  s(jme  conventional  hatchings  for  rep- 
resenting the  materials  most  often  employed.  Those 
marked  "Miscell."  are  commonly  used  to  re])resent 
any  material  in  section  ;  although,  when  the  drawing 
shows  sections  of  ditTcrent  materials,  it  is  adxisable 
to  cross-hatch  them  differently,  especially  if  the  draw- 
ing is  illustratixc. 

\\  hen  drawing  those  hatchings  which  consist  of 
parallel  lines,  care  should  he  taken  to  space  the  lines 
at  equal  distances  apart.  Picsides  the  spring  dividers, 
several  mechanical  aids  have  been  devised  to  make  this 
possible,  but  the  draftsman  will  ordinarily  space  the 
lines  by  eye. 

The  lines  should  be  no  closer  together  than  is 
necessary  to  make  a  good  appearance  for  the  closer 
the  lines  the  longer  it  will  take  to  cover  a  given  area. 
A  cross  hatched  surface  looks  well  when  the  lines 
make  an  angle  of  45  degrees  with  a  straight  outline 
of  the  section,  assuming  that  it  has  one. 

The  solid  black  section  shown  in  the  upper  right- 
hand  corner  of  Fig.  1  is  much  used  on  illustrated 
drawings.  As  a  rule,  it  should  not  be  used  on  work- 
ing drawings  on  account  of  possible  alterations  in  the 
future,  since  a  solid  black  section  is  very  difficult  to 
erase.  Solid  black  sections  can  be  made  quickly  by 
first  drawing  heavy  outlines  and  then  filling  in  with 
a  fine  camel's  hair  brush.  If  a  brush  is  not  available, 
a  coarse  pen  will  do.  When  the  section  includes  more 
than  one  part,  a  distinct  white  line  should  be  left 
between  them  to  make  the  construction  clear. 

Solid  pencil  shading  is  much  used,  not  only  to 
represent  sections,  but  also  to  give  prominence  to 
exterior  surfaces  of  special  objects.     Piping  and  foun- 
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Fig.   2.     Use   of  Cross  Hatcliings. 
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Fig.    3.     Open    Cross   Hatcliings. 
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ill  an  illustralivc  sense  only.  The  name  of  the  ma- 
terial of  which  a  part  is  to  be  made  should  be  speci- 
fied on  the  detail  drawing. 

Fig.  3  is  illustrative  of  how  a  cross  section  can 
be  shown  so  as  to  leave  space  for  putting  on  dimen- 
sions. When  a  section  is  large  this  method  is  often 
employed,  for  it  would  be  a  waste  of  time  to  cross 
hatch  the  entire  surface. 

Drawings  showing  timber  construction  lack  clear- 
ness and  look  very  flat  unless  the  ends  of  timbers 
shown  full  are  distinguished  in  some  way.  This  is 
usually  done  by  imitating  the  annual  rings  and  radial 
cracks    which    are   usuallv    visible   on    a   cross-section 
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Fig.   4.     Tlmliei-  .-^ei  tiuns. 

of  a  log.  The  first  sketch  in  Fig.  4  rejiresents  a  log 
or  pile,  while  the  other  sketches  are  illustrative  of  the 
diversified  manner  in  which  the  ends  of  sawed  tim- 
ber may  be  shown.  Since  boards  are  cut  from  differ- 
ent sections  of  a  log,  the  center  of  the  log  may  be 
assumed  at  diflferent  points  and  the  aimual  rings 
drawn  accordingly.  For  this  class  of  work  a  Clillott's 
crow  quill  pen  is  especially  suited. 

Of  the  details  that  arc  most  frec]nently  drawn, 
screw  threads  form  a  large  jiart.  .A  and  B  of  Fig.  5 
show  the  usual  ways  of  representing  ordinary  ma- 
chine and  pipe  threads.  The  first  is  an  imitation  of 
the  V-thread   while  the  other  is  purely  conventional. 


r~<z^ 


r"<^ 


C^-"^^ 


Fig. 


BCD  E 

Conventional    Screw    Threads. 


\\  hen  space  permits,  the  pitch  of  the  threads  as 
represented  should  equal  the  actual  pitch  which  the 
part  should  have  and  the  depth  of  threads  should  also 
approximately  equal  the  actual  depth.  This  rule  can- 
not be  followed  when  drawing  small  screws  such  as  C. 
The  common  practice  is  to  draw  the  lines  representing 
the  threads  as  close  together  as  can  be  done  without 
giving  them  a  crowded  appearance.  However,  the  depth 
of  threads  shown  should  about  equal  the  actual  depth 
and  not  the  depth  corresponding  to  the  spacing  of 
lines.  The  latter  construction  would  give  the  screw  a 
weak  and  unworkmanlike  appearance,  as  at  "A." 

Pipe  threads  used  by  American  manufacturers 
are  in  accordance  with  the  Briggs  standard.  Pipe 
threads  are  made  to  a  standard  taper  of  ^-in.  per 
foot  of  length  which  is  equivalent  to  a  taper  of  1/32 
in.  per  inch  with  reference  to  the  center  line  of  the 
pipe.  Data  on  pipe  threads  are  not  given  in  many 
handbooks  where  one  would  expect  to  find  them,  and 
are  therefore  given  below. 

To  make  it  possible  to  use  the  same  taps  and  dies 
for  different  kinds  of  pipe,  manufacturers  make  stand- 
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ard,  extra  strong  and  double  extra  strong  steel  and 
wrought  iron  pipe  as  well  as  copper  and  brass  tubing 
so  that  the  external  diameter  corresponding  to  a  given 
nominal  size  is  the  same  in  each  case.  The  internal 
diameter  varies  with   the   thickness. 

Referring  again  to  Fig.  -S,  D  shows  the  conven- 
tional w^ay  of  representing  a  pipe  thread.  E  is  a  much 
neater  and  more  suggestive  way.  When  drawing  a 
V-thread,  such  as  .\  and  E,  the  sides  of  the  V's  should 
each  make  an  angle  of  30  degrees  with  the  lines  repre- 
.senting  the  threads.  Otherwise,  the  lines  joining  the 
points  of  the  \"s  will  not  be  parallel. 


WASHINGTON  WATER  CODE. 

Considerable  interest  has  been  awakened  by  the 
action  of  Governor  Hay,  of  Washington,  in  calling 
together  representative  men  from  all  parts  of  the 
state  who  are,  by  virtue  of  their  business,  thrown  into 
almost  daily  contact  with  the  operation  of  the  existing 
water  laws.  This  body  of  men  met  last  month  in 
Spokane,  and  a  committee  of  fifteen  was  appointed  to 
draw  up  a  new  code. 


GOOD  ROAD  SIGNS  AT  PORTLAND  CONVEN- 
TION. 

Good  roads  held  the  center  of  interest  in  Portland 
recently.  Here  are  some  of  the  signs  that  attracted 
attention  : 

"Bad  roads  lead  to  the  poor  house." 

'•Stuck  in  the  mud?  Get  out  by  signing  the  good 
roads  petitions." 

"Bad  roads  are  a  luxury  no  State  can  afford." 

"Good  roads  mean  a  lower  cost  of  living.  Sign 
the  good  roads  petitions." 

"Good  roads  are  the  lungs  of  a  healthy  State. 
]\Take  our  State  healthy." 

"Boost  for  better  roads,  prosperity,  people  and 
progress." 

"Good  roads  are  worth  good  dollars  to  Oregon." 

"Everybody  helps  pay  the  mud  tax  and  gets  noth- 
ing in  return." 

"Portland  .\d  Club  absolutely  in  favor  of  good 
roads." 
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In  tliis  day  and  age  of  centralization  of  human  in- 
terest and  endeavor,  the  individuals  making  up  the 
concentrated  effort  of  our  great  cor- 
The  Retirement  I'orations  vanish  from  public  no- 
of  Mr.  Weaver  t'ce  as  such.  As  the  waters  of  our 
Western  streams  bound  and  rol- 
lick from  liuir  mountain  strongholds,  each  possessing 
a  beauty  and  individually  tantalizing  and  ceaseless  in 
its  ever  changing  panoramic  scenery,  eventually  blend 
their  combined  characteristics  in  the  splendor  and 
grandeur  of  the  full-grown,  power-driving  river,  so 
human  indi\iduality  to  a  measure  fades  away  when 
the  modern  corporation  with  its  hundreds  of  pulsating 
breasts,  puts  forth  a  united  effort  to  accomplish  a 
given  task.  In  life,  however,  there  are  some  person- 
alities .so  strong,  so  towering  above  the  usual  run,  even 
when  compared  with  the  best,  that  their  influence 
though  unnamed  and  unheralded,  like  the  dark  planets, 
of  the  heavens,  exert  in  a  powerful  manner  their  un- 
seen force  in  the  evolution  of  human  affairs. 

Announcement  comes  from  New  York  of  the  re- 
tirement of  W.  D.  Weaver,  editor  of  the  Electrical 
\\'orld.  For  the  past  nineteen  years  Mr.  Weaver's  in- 
fluence upon  the  upbuilding  of  all  that  is  good  and 
true  in  technical  journalism  in  affairs  electrical,  has 
been  so  marked  and  yet  so  quiet  and  unassuming,  the 
Journal  feels  it  would  be  untrue  to  its  ambitions — 
that  of  conscientiously  endeavoring  to  aid  and  pro- 
mote the  con\ersion,  transmission  and  distribution  of 
energy — if  we  failed  to  utter  a  word  of  sincere  regret 
over  the  retirement  of  Mr.  ^Veavcr  and  at  the  same 
time  to  express  the  heartiest  of  good  wishes  for  his 
uiture  happiness  and  success  in  his  new  endeavors. 

Life  is  so  brief,  so  transient,  so  fleeting — we  scarce- 
ly have  time  .to  greet  our  daily  acquaintances  unless  it 
be,  as  it  often  is,  to  say  good-bye  to  themvin  a  place 
\>here  the  poet  has  said  "the  sun  across  the  mournful 
marble  plays."  To  the  editorial  hand  which  though 
enshrouded  from  [jublic  \iew,  disseminates  knowledge 
and  ideas  for  good  throughout  the  entire  technical 
world,  the  deepest  debts  are  due,  and  when  that  hand 
v.rites  with  force  that  moves  men  to  thought  and 
action,  as  is  true  in  Mr.  Weaver's  masterly  stroke, 
retirement  is  keenly  felt. 

Indeed  as  the  western  Tmlian  cries  in-  the  wilds  of 
the  Rocky  Mountains  when  far  from  home  "Injun  no 
lost — tepee  lo.st,'  so  Mr.  Weaver  with  his  world  of 
technical  knowledge  can  never  be  lost  with  this  ever- 
present  companion,  but  those  of  us  still  dwelling  in  the 
tepee  of  technical  journalism  will  feel  lost  without  him. 


Deliver  the  goods — good  service,  good  wages, 
good  dividends — should  be  the  cry  of  cropoartion  lead- 
P      J  VV  '^'^■''     ''"'^'     regulating    commissions 

^       1  o       •  alike.     On   another    page    of    this 

Liood  bervice  ,  i        .     u     r        i 

/->      J  ^^•   •  J      J  loiirnal  is  to  be  found  an  account 

Good  Dividends  „f  ^j^^  recent  activities  of  the 
.Vmerican  Electric  Railway  Association  and  the  Ameri- 
can Electric  Railway  Manufacturers'  Association  in 
Los  Angeles,  San  Francisco  and  other  western  cities. 
The  frank  discussion  of  vital  points  at  issue  in  public 
utility  regulation  has  proved  of  considerable  profit  and 
the  executive  officers  of  these  associations  now  making 
a  tour  of  the  United  States  are  deserving  of  much 
ciedit  for  their  candid  and  public  spirited  attitude  in 
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biinging  frankly  before  the  American  people  the  cru- 
cial points  at  issue. 

Oscar  D.  Crosby  in  a  fascinating  manner,  before 
those  attending  the  recent,  well  appointed  banquet  at 
the  Palace  Hotel  in  San  Francisco  given  in  hniiipr  of 
the  executives  above  referred  to,  presented  forceful 
arguments  calling  attention  to  the  six  parties  con- 
cerned in  commission  regulation — the  promoter,  the 
banker,  the  broker,  the  investor,  the  operating  nuin- 
agers  and  the  wage-earners.  It  would  seem  that  the 
promoter,  the  man  with  an  idea,  should  be  justly  com- 
pensated. The  investor  who  as  a  rule  is  ultimately 
the  person  of  meager  means  in  life's  natural  wealth 
should  be  borne  in  mind  when  determining  a  rate.  In 
the  ideal  undoubtedly  a  fair  return  would  be  such  that 
we  would  advise  those  nearest  and  dearest  to  us  to 
invest  their  money  all  risks  carefully  considered  and 
weighed.  While  it  is  ''cousin  Mary's  money"  which 
ultimately  furnishes  the  great  wherewithal  for  ])ublic 
utility  financial  support,  and  as  such  it  must  be  j)ro- 
tected,  we  must  not  forget,  in  justice  to  the  public. 
that  "cousin  Edward"  on  the  board  of  directors  too 
often  in  the  past  has  proven  that  he  would  know- 
ingly descend  so  low  as  to  freeze  out  all  comers  irre- 
spective of  their  relationship  or  methods. 

To  make  commission  regulation  a  success  it  is 
supremely  evident  that  two  ruling  features  niusi  pre- 
dominate. I'irst  the  personnel  of  the  commission  must 
be  beyond  reproach,  being  free  from  entanglements  of 
both  parties  to  the  issue,  and  again  the  j)ower  of  liie 
commission,  while  in  the  Ijroader  sense  fixing  rates, 
regulating  adequacy  and  extension  of  service  and  pass- 
ing upon  bonding  proportions,  should  nt>t  be  exerted 
in  actually  performing  details  of  management  in  tluse 
great  utility  corporations. 

It  is  imperative  that  three  predominating  evils  or 
wrong  viewpoints  be  adjusted  at  once  on  the  part  (jf 
the  public  or  stagnation  and  even  possible  chaos  and 
ciissolution  may  result  to  our  great  electric  transpurla- 
tion  companies  of  America.  In  view  of  the  fact  that 
in  the  twenty-five  years  of  electric  traction  life,  half 
of  the  70  or  80  companies  operating  in  Massachusetts 
where  connnission  regulation  from  the  beginning  has 
prevented  any  watering  of  the  stock,  have  neverthe- 
less proved  non-dividend  paying  and  the  average  divi- 
dend of  all  American  electron  traction  companies  is 
only  5^  per  cent,  if  the  rate  of  earning  on  securities 
of  this  sort  is  to  be  limited  in  the  future  to  even  6 
per  cent  the  industry  is  dead  and  money  will  be 
diverted  into  more  profitable  and  less  dangerous  chan- 
nels. Again  the  continual  extension  of  the  5c  fare 
limit  with  its  ever  increasing  transfer  range,  like  Mrs. 
Wiggs'  soup,  is  adding  much  water  with  no  additional 
nutriment  wherewith  to  pay  dividends.  Finally,  the 
franchise  question  is  most  vital.  Xo  financial  institu- 
tion can  reasonably  be  expected  to  be  induced  to  stip- 
ply  funds  on  a  20-year  franchise  proposition.  The 
indeterminate  franchise  of  Wisconsin  seems  to  be 
working  out  with  satisfaction  and  here  is  a  possible 
solution. 

In  consideration  of  the  fact  that  many  other  chan- 
nels are  open  for  diverting  huge  outlays  of  mone}', 
offering  large  legitimate  returns  without  unjust  ham- 


perings  and  continual  challenges  of  fair  play  it  is  evi- 
dent that  fluid  money,  if  unjustly  treated,  may  perhaps 
follow  the  tiine-honored  law  of  least  resistance  and 
leave  high  and  dry  one  of  America's  youngest  yet  most 
promising  industries. 


The  Golden  Poppy  Special  to  the  Seattle  conven- 
tion of  the  National  Electric  Light  Association,  June  10- 

14,  is  deserving  of  the  support  and 
The  Golden  enthusiasm    that     is    being    mani- 

Poppy  Special         fested  on  all  sides.    This  eight-car 

train  de  luxe,  consisting  of  five 
standard  Pullman  sleepers,  observation  , diner  and  bag- 
gage car,  will  leave  San  Francisco  for  the  northern 
city,  Saturday  evening.  June  8th.  A  pleasant  and  prof- 
itable outing  is  in  store  for  all  who  join  the  clectrifie<l 
btincli  of  California  boosters  in  making  this  trip. 

The  bridal  mcmth  of  Jime  usually  finds  Seattle 
and  its  surroimdings  at  their  best.  The  men  of  the 
northwest  have  built  great  cities  and  built  them  well. 
It  is  an  education  in  itself  to  see  their  energy.  The 
building  of  great  hydroelectric  enterprises  composes 
no  insignificant  ])art  of  the  doings  of  this  section  of 
our  country. 

To  that  great  class  of  men  in  our  enginec-ing  fra- 
ternity for  mental  food  the  program  of  the  convention 
appearing  on  another  ])age  of  this  Journal  will  be 
found  interesting  and  instructive.  As  is  noted  the 
I'rogram  pro])er  is  divided  into  four  main  sections — 
commercial,  accounting,  technicil  ;in(l  iiower  traiisntis- 
sion. 

In  recent  years  the  electric  lighting  industr\-  has 
assumed  enormous  pro])ortions.  l<'or  instance  from  the 
statistics  compiled  by  Director  Durand  of  the  Census 
lUireau,  it  is  found  that  while  the  number  of  arc  lamps 
manufactured  increased  from  158,187  in  1899  to  195,157 
in  1904,  and  then  decreased  to  123,543  in  1909,  the  his- 
tory of  the  incandescent  lani])  and  lighting  industry 
tells  a  far  difTerent  story.  Thus  we  read  that  the  total 
value  of  this  latter  grouj)  increased  from  $3,515,000  in 
1899  to  $6,953,000  in  1904  and  $15,715,000  in  1909.  Hand 
in  hand  with  this  phenomenal  growth,  the  value  of 
lighting  fixtures  has  advanced  from  $3,751,000  in  1899 
to  $3,295,000  in  1<'04  and  $6,128,000  in  1909  which, 
Vi'hen  all  gas  and  electric  cond)ina.ion  fixtures  are 
totaled,  reaches  the  enonnnus  proportions  of  $12,884,- 
000  in  1909. 

The  varied  and  cnuntless  allied  industries  brought 
to  life  and  nourished  by  this  child  of  recent  creation 
constitute  the  network  of  intricacies  which  the  great 
National  Electric  Light  Association  endeavors  to  pro- 
mote and  father.  As  some  one  has  recently  said  when 
one  dollar  starts  to  rolling  twenty  are  set  in  motion 
before  it  runs  its  course.  A  body  of  men  of  the  highest 
ethical  principles  and  commercial  far-sightedness  com- 
pose the  backbone  of  the  great  gathering  soon  be  as- 
seinble  in  Seattle.  Let  all  then,  in  the  sunny  clime  of 
California  who  are  interested  in  furthering  a  worthy 
cause  and  who  want  to  demonstrate  the  old  adage 
of  casting  your  bread  upon  the  waters  lay  aside  for 
ten  days  the  worries  and  cares  of  the  office  and  join 
the  crusade  to  the  north  on  June  8th  in  the  Golden 
Poppy  Special 
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PERSONALS. 

W.  L.  Dyer,  an  electrical  engineer  of  New  York,  is  at 
Los  Angeles. 

Robert  Edwards,  a  consulting  engineer  of  Portland,  is  at 
San  Francisco. 

F.  F.  Skeel,  manager  of  the  Crouse-Hinds  Company,  is 
at  San  Francisco. 

Fred  L.  Webster,  Pacific  Coast  manager  tor  the  AUis- 
Chalmers  Company,  is  visiting  his  Southern  California  office. 

Tracey  E.  Bibbins,  local  manager  of  the  General  Electric 
Company's  San  Francisco  office,  is  iu  the  East  visiting  the 
factories. 

A.  E.  WIshon.  assistant  general  manager  of  the  San 
Joaquin  Light  and  Power  Corporation,  was  a  recent  San 
Francisco   visitor. 

A.  E.  Garland,  factory  representative  of  Fairbanks,  Morse 
&  Co.  for  Western  territory,  is  visiting  the  branch  bouse  of 
the  firm  at  San  Francisco. 

S.  J.  Keese,  manager  of  the  Los  Angeles  office  of  the 
VVestinghouse  Electric  and  Manufacturing  Company,  spent  the 
past   week   at   San   Francisco. 

L.  B.  Young,  superintendent  of  the  Seattle  water  depart- 
ment, has  been  appointed  chairman  of  the  board  of  public 
works,  to  succeed  A.  L.  Valentine. 

W.  H.  Crawford,  manager  of  the  Portland  office  of  Chas. 
C.  Moore  &  Company,  is  visiting  the  factory  of  the  Babcock 
&  Wilcox  Company  at  Barberton,  Ohio. 

E.  G.  Williams,  construction  engineer  of  J.  G.  White  &. 
Company,  is  at  New  York,  after  spending  the  past  month  in 
California,  inspecting  the  work  in  progress  at  various  points. 

Paul  A.  Sinsheimer,  formerly  financial  news  editor  of  the 
San  t'lancisco  Call,  has  resigned  to  accept  a  position  as  finan- 
cial underwriter  with  the  California  State  Railroad  Com- 
mission. 

H.  F.  Jackson,  vice-president  of  the  Coast  Valleys  Gas  &. 
Electric  Company,  has  been  visiting  Salinas  and  Monterey 
or  an  inspection  tour  of  the  new  extension  of  the  electric 
transmission   system. 

Herman  Schifflln,  manager  of  the  rock-crushing  and 
cement  department  of  the  AUis-Chalmers  Company  of  Mil- 
waukee, has  been  spending  a  few  days  at  the  San  Francisco 
office  of  the  company. 

Chester  H.  Pennoyer,  manager  of  the  National  Conduit 
and  Cable  Company  of  California,  representing  the  National 
Mrass  and  Copper  Tube  Company,  recently  returned  to  San 
Francisco  from   Portland. 

L.  F.  Harza,  consulting,  designing  and  supervising  en- 
gineer for  several  years  past  with  Daniel  W.  Meade  of  Chi- 
cago and  .Madison,  Wis.,  has  opened  offices  in  the  Lewis 
building  at  Portland,  Ore. 

G.  Chester  Noble,  hydro-electric  testing  expert  for  the 
Pacific  Gas  &  Electric  Company,  has  returned  to  San  Fran- 
cisco from  Colgate,  where  he  has  been  compiling  important 
test  data  for  the  company. 

Adrian  Tobias,  the  meter  e.\pert  of  the  Westinghouse 
Electric  and  Manufacturing  Company's  works  at  East  Pitts- 
burg, spent  the  past  week  at  the  San  Fiancisco  office  in- 
structing the  company's  salesmen  in  the  fine  points  of 
meters. 

J.  P.  Jollyman,  electrical  engineer  with  the  Pacific  Gas 
&  Electric  Company,  is  at  Sacramento  in  connection  with 
rushing  to  completion  the  new  River  Station.  The  boilers 
are  being  erected  and  transformers  installed  while  the  build- 
ing is  nearing  completion.  The  entire  plant  will  probably  be 
completed  by  the  end  of  August. 

Jos.  N.  Le  Conte  has  been  appointed  by  the  Board  of 
Regents  professor  of  engineering  mechanics  at  the  University 


of  California.  In  his  new  duties,  Mr.  Le  Conte  will  take  over 
the  time-honored  course  in  analytical  mechanics  from  the 
physics  department.  The  change  has  been  made  largely  at 
the  request  of  the  gi'aduate  engineers  of  the  University. 

O.  C.  Pratt,  president  of  the  Indian  Valley  Electric  Light 
&  Power  C^ompany,  has  returned  to  San  Francisco  from 
Greenville  after  visiting  the  Seneca  district  on  the  North 
Fcrk  of  I  lie  Feather  River,  where  development  work  has  been 
inaugurated.  The  first  generating  unit  of  2000  h.p.  will  be 
installed  by  October  1st,  and  a  revival  of  mining  in  the 
Greenville  district  is  expected  as  soon  as  there  is  plenty 
of  electric   power. 

F.  G.  Baum,  consulting  engineer,  and  P.  M.  Downing, 
engineer  of  operation  and  maintenance,  have  returned  to  San 
Francisco  from  a  valley  trip  in  connection  with  a  proposed 
one  hundred  mile  extension  of  the  Pacific  Gas  &  Electric 
Company's  hydroelectric  system.  A  steel-tower  transmission 
line,  starting  from  the  North  Tower  at  Carquinez  Straits  and 
extending  in  a  northerly  direction  to  the  town  of  Nicolaus,  In. 
the  Sacramento  Valley,  is  being  planned  by  the  company's 
engineers. 

The  electrical  and  mechanical  engineering  students  who 
were  graduated  during  the  past  week  from  the  University  of 
California  at  Berkeley  with  the  degree  cf  B.  S.  were: 
Edwin  .Mien  Abeel,  William  Harry  Archer,  James  .\lexander 
Arnott,  Ulysses  Sheldon  Attix.  David  LeRoy  Babcock,  James 
Byers  Black,  Arthur  Franklin  Bridge,  David  Locke  Clement. 
Russell  Henry  Cooley,  William  Paul  Custer,  Frank  Charles, 
Czarneeki,  Alfred  Victor  Guillou,  William  Simcoe  Heger,  Jr., 
Frederick  William  Jacobs,  Roy  Philip  Lutzi,  Stephen  Ma- 
latesta,  Bernhard  Martin  Mehl,  Robert  Wallace  Mueller. 
Hikoichi  .Nakatsu,  George  Edward  Noyes,  Chesley  Ellis  Os- 
born,  James  Frederick  Pollard,  Lester  Seward  Ready,  Robert 
Reid,  Robert  Weir  Ryder,  Horace  Earl  Sandoval,  George 
Metcalfe  Simonson,  Earl  Alfred  Slater,  Charles  Morgan  Smith, 
Charles  Carroll  Snyder,  Emil  W.  Taylor,  Walter  Samuel  Van 
Winkle,  James  Edwin  Wallace,  Edward  Louis  Watts,  George 
Jenner  Wheat,  William  David  Wolfe,  John  Philip  Zipf. 


MEETING  NOTICES. 

The  next  meeting  of  the  San  Francisco  Section  of  the 
American  Institute  of  Electrical  Engineers  will  be  held  on 
.May  24,  1912,  in  the  Merchants'  Exchange  Building,  California 
and  Montgomery  streets.  J.  S.  Hobson  will  present  a  paper 
on  "Railway  Signaling,"  J.  B.  Struble  on  "Alternating  Cur- 
rent Automatic  Block  Signaling,"  and  P.  J.  Ost  on  "Electric 
Interlocking  Systems."  A  large  number  of  lantern  slides  will 
be  used  for  illustrating  purposes. 

The  Electrical  Supply  Jobbers'  Association  will  meet  at 
Del  Monte,  May  30.  :n  and  .lune  1.  The  regular  golf  tourna- 
ment will  be  played. 

The  first  annual  sales  conference  of  the  Northern  Electric 
&  .Manufacturing  Company,  Limited,  was  held  at  the  Vancou- 
ver Hotel,  Vancouver,  B.  C,  on  April  22,  23  and  24.  They 
were  honored  with  the  presence  of  several  representatives  of 
leading  manufacturers  in  the  electrical  line,  among  them  H.  E. 
Sanderson  of  the  Bryant-Perkins  Co.,  E.  G.  Mack,  manager 
of  the  Crouse  Hinds  Company  of  Canada,  C.  A.  Howe  of  the 
Holophane  Company,  E.  B.  Pike  of  the  Tungstolier  Company 
of  Canada,  Robert  Kuhn  of  the  American  Electric  Heater 
Company,  W.  R.  Lyall  of  the  D.  &  W.  Fuse  Company,  and 
J.  Herbert  Hall  of  the  Conduits  Company  of  Canada.  R. 
Worth,  district  sales  manager  of  the  company,  was  chairman 
of  the  conference.  Papers  were  read  by  the  different  mem- 
bers of  the  sales  department  and  a  great  stimulus  should 
result  from  such  an  enthusiastic  gathering.  Others  attending 
were  T.  J.  Waldie,  B.  C.  Hoist,  H.  N.  Keifer,  W.  J.  Doherty, 
H.  E.  McLeish,  J.  H.  Kimlin,  P.  E.  Overend,  W.  H.  Sellars, 
H.  E.  Richardson,  V.  D.  Harrison,  A.  C.  Routh,  H.  L.  Gift  and 
J.  P.  Carson. 
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NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

Program  of  the  Seattle  Conventi:.n,  June  11,  12  and  i:;, 
1912. 

The  following  program  has  been  announced  for  the  gen- 
eral, executive,  technical,  accounting,  commercial,  power 
transmission  and  public  sessions  of  the  Seattle  convention  of 
the  National  Electric  Light  Association,  which  will  be  held 
on  June  11,  12  and  13.  The  convention  will  begin  en  the 
evening  of  June  10,  with  a  reception  and  the  opening  of  the 
exhibition. 

Tuesday,  10  a.  m. — First  General  Session. 

1 — Welcome  to  the  City;  2 — Address  of  President  Gikhiisi ; 
3 — Announcements;  4 — Report  of  Committee  on  Organization 
of  the  Industry,  H.  H.  Scott;  5~Report  of  Secretary,  T.  C. 
Martin;  6 — Report  of  Insurance  Expert,  W.  H.  Blood,  .Jr.; 
7 — Report  of  Committee  on  Progress,  T.  C.  Martin;  8 — Report 
of  Library  Committee,  Report  of  Handbook  Committee,  Arthur 
Williams;  9 — Report  on  Question  Box,  E.  A.  Edkins;  10  Pa- 
per: "Expanded  Loyalty,"  Paul  Lupke. 

Tuesday,  2:30  p.  m. — First  Commercial  Session. 

1 — Address  of  Chairman  of  Section,  H.  J.  Gille;  2 — Ad- 
dress: "Commercial  Development  of  the  Electrical  Industry," 
W.  VV.  Freeman;  3 — Report  of  Committee  on  Membership. 
George  Williams;  4  Report  of  Committee  on  Steam  Healing, 
S.  M.  Bushnell;  5 — Report  of  Committee  on  Electric  Refrigera- 
tion and  Ventilation,  John  Meyer. 

Tuesday,  2:30  p.  m. — First  Accounting  Session. 

1 — Report  of  Committee  on  Uniform  Accounting,  E.  ,1, 
Bowers;  2-  Paper:  "Incandescent  I..amp  Accounting  of  the 
.\ew  York  Edison  Company,"  W.  H.  Bogart;  3 — Paper:  "Hand- 
ling and  Accounting  for  Scrap  Materials,"  C.  K.  Bowden; 
4 — Paper:  "General  Filing  Systems,"  R.  H.  Williams. 
Tuesday,  2:30  p.  m.   -First  Technical  Session. 

1 — Report  of  the  Meter  Committee,  O.  J.  Bushnell;  2 
Paper:  "Meter  Setting,"  S.  D.  Sprong;  3 — Report  of  Commit- 
tee on  Grounding  Secondaries,  W.  H.  Blood,  Jr.;  4 — Report 
of  Lamp  Committee,  F.  W.  Smith;  4 — Report  of  Cummittee 
on  Electrical  Measurements  and  Values,  Dr.  A.  E.  Kennolly 
(to  be  read  with  Lamp  Report);  5  Paper:  "Line  Voltage,' 
K.  K.  Campbell. 

Tuesday,  8:30  p.  m. — First  Power  Transmission  Session. 

1 — Address  of  Chairman,  Henry  L.  Doherty;  2— Report: 
"The  Use  of  Electricity  for  Irrigation  and  Agricultural  Pur- 
poses," C.  H.  Williams  (illustrated  by  lantern  slides  and  mo- 
tion pictures). 

Tuesday,    8:30    p.   m. — Second    Commercial    Session. 

1 — Report  of  Committee  on  Residence  Business,  J.  F. 
Becker;  2  Report  of  Committee  on  Industrial  and  Com- 
mercial Lighting,  E.  H.  Beil;  3 — Report  of  Committee  on 
Competitive  lUuminants,  F.  H.  Golding;  4 — Report  of  Com- 
mittee on  Electric  Advertising  and  Decorative  Street  Light- 
ing,  W.  H.  Hodge. 

Wednesday,  10  a.  m. — Second  General  Session  and  Executive 

Session. 

1 — Report  of  the  Rate  Research  Committee,  E.  W.  Lloyd; 
2 — Paper:  "The  Desirability  as  a  Central-Station  Load  of 
Pumping  for  Municipally  Owned  Water-Works,"  <;  .A.  Mun- 
roe;  3- Paper:  "Educating  Central-Station  Employees,"  H.  E. 
Grant.  (To  be  discussed  in  Company  Section  meeting  Thurs- 
day  p.   111.) 

Executive  Session   (12  or  12:30). 

1 — Action  on  Report  of  Public  Policy  Committee,  Arthur 
Williams;  2 — Presentation  of  Proposed  Constitutional  Amend- 
ments, Frank  W.  Frueauff;  3 — Report  of  Treasurer,  G.  H. 
Harries;  4 — Election  of  Nominating  Committee. 

Wednesday,  10  a.  m. — Second  Technical  Session. 

1 — Report  of  the  Committee  on  Terminology,  W.  H.  Gardi- 


ner, Jr.;  2 — Paper:  "New  Current-Consuming  Devices,"  F.  N. 
Jewett;  3 — Paper:  "Twenty-Four-Hour  Service  in  Small  Cen- 
tral Stations,"  Taliaferro  Milton;  4 — Report  of  Committee  on 
Overhead   Line  Construction,  Farley   Osgood. 

Wednesday,  10  a.  m. — Second  Accounting  Session. 

1 — Paper:  "Proper  Accounting  for  the  Sale  of  Electric 
Devices,"  L.  M.  Wallace;  2 — Paper:  "Scientific  Management 
of  an  Accounting  Department,"  Franklin  Heydecke;  3 — 
Paper:  "Central-Station  Motor  Vehicle  Costs  and  Their  Dis- 
tribution to  Accounts  Benefited,"  E.  C.  Scobell. 
Wednesday,  2:30  p.  m. — Second  Power  Transmission  Session. 

1 — Paper:  "Work  and  Publications  of  the  United  States 
Government  Relating  to  Hydroelectric  Development,"  J.  S. 
Hoyt;  2 — Report  of  Power  Transmission  Committee  of  the 
.-Association,  J.  R.  McKee;  3 — Report  of  Committee  on  Power 
Transmission  Progress,  T.  C.  Martin;  4 — Paper:  "Switch- 
board Practice  for  High-Tension  Power  Transmission," 
Stephen  Q.  Hayes. 

Wednesday,  2:30  p.  m. — -Third  Commercial  Session. 
1     Report  on  Electric  Vehicles,  L.  R.  Wallis;   2 — Report: 
"Electricity    In    Rural    Districts,"    J.    G.   Learned;    3 — Paper: 
"A  Plan  for  Increasing  Power  Load,"  H.  W.  Cope;  4  — Report: 
"Selling  Current  to  i.,arger  Power-Users,"  Joseph  Lukes. 

Wednesday,  2:30  p.  m. — Third  Accounting  Session. 
1 — Paper:    "Regulated   Electric   Light  Accounting,"   H.   M. 
Edwards;  2— Paper:  "Progress  Made  in  the  Uses  of  the  Tabu- 
lating Machine,"  Mr.  Schmidt,  Jr. 

Wedne-sday,  8:30  p.  m. — Public-Policy  Session. 
1— Musical  Program;  2 — Reading  of  Report  of  Public 
Policy  Committee,  Arthur  Williams;  3 — Report  of  the  Medical 
Ckjmmission  of  Resuscitation  From  Shock,  W.  C.  L.  Eglin;  4 — 
Lecture:  "Electrification  of  the  Panama  Canal"  (illustrated 
by  lantern  slides). 

Thursday,  10  a.  m. — Fourtli  Commercial  Session. 
1 — Report  of  Committee  on  Cost  of  Commercial  Depart- 
ment WorK,  E.  L.  Callahan;  2  -Report  of  Committee  on  Con- 
tract Order  Routine,  T.  I.  Jones;  3 — Report  of  Committee  on 
the  Commercial  Index,  E.  L.  Callahan;  4— Paper:  "Ozonators 
and  Their  Exploitation  by  the  Central  Station,"  M.  O.  Troy. 

Thursday,   10  a.   m. — Third  Technical   Session. 

1 — Report  of  Committee  on  Prime  Movers,  I.  E.  Moullrop; 
2  -  Report  of  Committee  on  Electrical  Apparatus,  L.  L.  Elden; 
;i — Report  of  Committee  on  Underground  Construction,  W.  L. 
Abbott;  4 — Paper:  "Care  and  Operation  of  Transformers,"  W. 
M.  McConahey. 
Thursday,  2:30  p.  m. — Third  Power  Transpiission  Session. 

1 — Report  of  Committee  on  Receiving  Apparatus  for  Use 
on  Transmission  Lines,  F.  B.  H.  Paine;  2— Paper:  "Corona 
on  High-Tension  Lines,"  G.  Faccioli;  3 — Report  of  Committee 
on  Protection  From  Lightning  and  Other  Static  Disturbances," 
S.  D.  Sprong;   4 — Topical  Discussions  (time  pex-mitting) . 

Thursday,  2:30  p.  m.     Third  General  Session  and  Executive 

Session. 

1 — Paper:  "Some  Uses  of  Metals,"  Dr.  W.  R.  Whitney; 
2— Report  of  the  Committee  on  Electrical  Apparatus,  W.  Lieb; 
:! — Report  of  the  Committee  on  Memorials,  T.  C.  Martin; 
4— Report  of  the  Committee  on  Constitutional  Amendments, 
Fiank  W.  FYueauff;  5— Vote  on  Constitutional  Amendments; 
6 — Report  of  Nominating  Committee;  7 — Election  of  Officers; 
S — Adjournment. 

Thursday,  3  p.  m. — Company  Sections  Session. 

X — Report  of  Committee  on  Award  of  Doherty  Goid  Medal, 
\V.  W.  Freeman;  2 — Discussion  of  Grant  Paper;  3 — The  Pro- 
posed Company  Section  Lecture  Bureau,  T.  C.  Martin;  4— Ex- 
perience Meeting  as  to  Company  Section  Work. 
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TRANSFORMERS  FOR  THE  SOUTHERN  SIERRAS  POWER 
COMPANY. 

The  Fort  Wayne  Klectric  Works  of  the  General  Klec-tric 
Company  is  furnishing  to  the  Southern  Sierras  Power  Com- 
pany a  large  number  of  distribution  transformers  for  out- 
door service  on  33,000-volt,  60-cycle  circuits. 

The  transformers  are  of  the  shell-type  construction,  with 
separately  wound  primary  and  secondary  coils.  Each  coil 
has  a  continuous  layer  of  insulation  and  is  spaced  and  sep- 
arated from  the  other  coils  by  means  of  heavy  insulating 
channels  and  shields.  The  primary  winding  is  so  arranged 
that  the  taps  are  brought  out  from  the  interior  or  neutral 
part  of  the  winding  in  order  to  minimize  danger  of  trouble 
a'  this  point.     The  terminal  block  is  submerged   in  oil. 


H 

1^ 

' 

<:)iit<loor   Distiilmtion   Transformer   for   3.^,0cl0    Vnll.s. 

The  wire  used  in  the  high-voltage  winding  is  first  enam- 
eled and  then  doubly  cotton  covered.  That  portion  of  the 
winding  which  connects  to  the  line  has  four  cotton  coverings, 
and  the  last  turns  of  each  coil  are  furthermore  individually 
wrapped  with  a  double  thickness  of  varnished  cambric  or  em- 
pire cloth,  so  that  each  turn  will  withstand  several  thousand 
volts  break-down  test.  This  extra  heavy  insulation  on  the 
end  turns  is  to  enable  the  transformer  to  stand  up  under 
high-frequency  discharges  and  line  surges. 

The  high-tension  insulators,  tested  at  80,000  volts,  are 
cemented  to  an  auxiliary  cover  bolted  to  the  main  cover; 
afler  the  core,  coils  and  main  cover  are  in  place  the  final 
connections  between  the  coils  and  the  high-tension  terminals 
are  made  through  an  additional  handhole  in  the  main  cover, 
which  at  the  same  time  provides  a  convenient  means  of  filling 
the  transformer  with  oil. 

The  transformers  have  successfully  withstood  breakdown 
tests  of  170,000  volts  between  primary  and  secondary  and 
ground. 


Especial  care  is  taken  in  the  construction  of  these  trans- 
formers to  prevent  injury  to  the  coils  and  core  due  to  shifting 
during  shipment.  A  heavy  cast-iron  cradle  bolted  to  the  base 
of  the  tank  so  supports  both  core  and  coils  that  there  is 
practically  no  possibility  of  their  shifting. 


A  NEW  MAGNETO  MULTIPLE  SWITCHBOARD. 
It  has  been  announced  by  the  Western  Electric  Company 
that,  in  response  to  the  many  requests  made  for  such  equip- 
ment, their  engineers  have  recently  completed  the  develop- 
ment of  a  magneto  multiple  switchboard  with  a  jack  for 
every  line  within  easy  reach  of  each  operator.  The  new 
switchboard,  known  as  the  No.  10i:{  type,  is  designed  for 
use  on  local  battery  magneto  telephone  systems  where,  on 
account  of  local  conditions,  a  central  battery  board  wouhl 
be  out   of  the   question. 


Western   Electric   Magneto  Multiple   Switchboard. 

The  No.  1013  switchboard  is  intended  for  telephone  sys- 
tems having  an  ultimate  capacity  of  1500  lines  or  less  and 
where  the  traffic  conditions  make  it  necessary  to  take  ad- 
vantage of  the  inherent  rapidity  and  efficiency  of  operation 
obtained  with  a  multiple  switchboard.  The  sections  are  five 
panel,  two-position  and,  when  lined  up  in  the  operating  room, 
present  the  appearance  of  one  continuous  cabinet.  A  cable 
turning  section  with  a  terminal  rack  is  provided  for  the  head 
end  of  the  switchboard  line-up,  matching  the  other  sections 
in  design  and  finish. 

The  line  and  cord  circuit  apparatus  makes  use  of  the 
familiar  No.  4  type  combined  jack  and  signal  with  the  red 
spherical  shutter.  The  multiple  jacks  are  mounted  in  strips 
of  twenty,  each  jack  being  on  an  individual  frame  so  that 
any  one  may  be  removed  at  will.  Each  jack  has  a  hardened 
German  silver  sleeve,  thus  reducing  wear  to  a  minimum.  The 
clearing-out  signal  or  supervisory  signals  are  modified  com- 
bined jacks  and  signals  in  which  the  jacks  have  been  replaced 
by  push  buttons  for  restoring  the  signals.  This  provides  posi- 
tive supervision. 


TRADE    NOTE. 

The  Pelton  Water  Wheel  Company  is  building  for  the 
Alaska  Treadwell  Gold  Mining  Company  a  2000-h.p.  impulse 
wheel,  to  operate  at  300  r.p.m.,  direct-connected  to  a  General 
Electric  generator.  The  unique  characteristic  of  this  wheel  is 
that  it  is  of  a  double-nozzle  single-overhung  type.  Both  noz- 
zles are  under  the  control  of  a  Pelton  oil  pressure  governor 
foi  water  economy. 
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INCORPORATIONS. 

FARMINGTON,  WASH.— The  Faimington  Rural  Tele- 
phone &  Telegraph  Company  has  filed  articles  of  incorpora- 
tion. 

SAN  FRANCISCO,  CAL.— Industrial  Gas  Company;  $200.- 
000,  shares  $10  each,  subscribed  $.')0;  by  E.  E.  Combs,  H.  L. 
Morrison,  .1.  M.  and  Louis  Trachsler  and  O.  L.  Berry. 

TROUT  LAKE,  WASH.— A  rural  telephone  company  was 
recently  organized  here  with  the  following  officers:  John 
Weingarten,  president;  E.  E.  Wright,  treasurer;  H.  N.  Wil- 
liams, secretary.    The  company  will  start  work  at  once. 

LAS  VEGAS,  N.  M. — Articles  of  incorporation  have  been 
filed  for  the  Mora  Light  &  Power  Company,  with  capital  stock 
of  $5800.  The  directors  are  Joseph  J.  Fuss,  Henry  J.  Shaw 
and  J.  Franklin  Homig.     An  electric  light  plant  will  be  built 


TRANSMISSION. 

WHITE  SALMON,  WASH.— The  Northwestern  Electric 
Company  has  secured  a  site  near  here  for  the  erection  of 
their  large  dam,  to  cost  about  $100,000.  The  company  pro- 
poses to  light  Portland  and  near-by  cities. 

LEWISTON.  IDAHO— The  Lewiston-Clarkston  Improve- 
ment Company  has  purchased  a  right-of-way  for  transmission 
lines  and  a  site  for  a  sub-station  and  will  start  work  at  once. 
The  improvement  will  aiiproximate  $20,000. 

WALLOWA,  ORE.— George  Jacobs,  of  Portland,  has  pur- 
chased the  Wallowa  Light  &  Power  Company  and  will  install 
a  high-power  transmission  line  connecting  Enterprise,  Los- 
tine  and  Wallowa.    This  place  will  also  have  daylight  service. 

CALDWELL,  IDAHO— It  is  reported  that  the  Idaho  Con- 
solidated Power  Company  will  shortly  start  the  construction 
of  the  huge  power  plant  at  American  Falls.  The  companv 
will  spend  $50,000  this  season,  while  the  total  cost  will  nin 
into  the  million  mark. 

SALEM.  ORE.— The  McKenzie  Valley  Irrigation  &  Power 
Company  has  filed  on  water  in  the  McKenzie  River  and  Clear 
Lake  sufficient  to  develop  44.000  horsepower.  It  is  believed 
the  Hill  railroad  interests  are  behind  the  company,  seeking 
to  secure  control  of  this  power  source  against  the  Harriman 
interests. 

EUREKA,  CAL. — General  Manager  H.  L.  Jackman  of  the 
Western  States  Gas  &  Electric  Company  has  announced  that 
the  work  of  establishing  a  new  plant  on  the  western  bay 
shore  is  to  be  rushed  to  completion  as  rapidly  as  possible. 
It  is  possible  that  the  plant  will  be  ready  for  service  by  the 
latter  part  of  the  summer.  A  steel  and  reinforced  concrete 
building  is  to  be  erected  in  which  to  house  new  equipment, 
principal  among  the  machines  to  be  a  great  turbine  now  on 
its  way  to  Eureka.  A  tall  reinforced  concrete  stack  is  to  be 
built  and  an  intake  tunnel  from  the  bay  is  to  be  excavated. 
In  all,  the  new  work  will  call  for  an  outlay  of  something  like 
$100,000. 

KLAMATH  FALLS.  ORE.— It  is  announced  that,  bar- 
ring accidents,  the  big  power  line  of  the  California  &  Oregon 
Power  Company,  which  is  now  building  from  Dorris,  Cal.,  will 
be  in  Klamath  Falls  within  sixty  days.  Construction  has 
already  commenced,  and  the  crew  is  now  working  about  six 
miles  this  side  of  Dorris.  E.  B.  Henry  is  the  engineer  in 
charge  of  the  survey  and  is  right-of-way  agent.  From  Dorris, 
Cal.,  the  line  runs  to  Worden,  Ore.,  and  then  follows  the 
right-of-way  of  the  railroad  through  Texum.  Crossing  the 
river  at  the  Reams  ranch,  the  line  comes  up  the  west  side 
of  the  Klamath  River  to  the  power  plant  in  this  city.  Ac- 
cording to   Henry,   the  line  Is   a  high-tension  line  and   will 


carry  about  20,000  volts.  It  is  being  built  to  carry  as  high 
as  50,000  volts  if  necessary.  When  built  to  Klamath  Falls, 
the  company  will  have  lines  connecting  all  its  power 
plants  in  Southern  Oregon  and  Northern  California,  includ- 
ing Gold,  Ray,  Fall  Creek  and  one  at  Dunsmuir,  Cal.  The 
Klamath  Falls  plant  already  has  lines  entering  Merrill  and 
Bonanza,  Ore.,  and  intermediate  points  and  will  gradually 
extend. 


TRANSPORTATION. 

SEATTLE,  WASH.— The  Highland  Park  &  Lake  Burien 
Railroad  has  been  granted  a  permit  for  the  construction  of 
their  tracks  in  the  city  limits. 

NEW  WESTMINSTER,  B.  C— The  Western  Canada 
Power  Company  will  start  the  survey  soon  for  the  construc- 
tion of  the  proposed  line  from  Vancouver  to  Mission  tram  line. 

IDAHO  FALLS,  IDAHO— Citizens  of  this  place  are  plan- 
ning to  build  an  electric  road  into  a  rich  country  in  the 
Basalt  and  Poplar  districts,  connecting  with  the  Oregon  Short 
Line  for  traffic. 

EUGENE,  ORE.— The  Portland,  Eugene  &  Eastern  Rail- 
way Company  has  resumed  the  construction  of  its  line.  It 
has  also  purchased  a  tract  80x160  feet  at  Eleventh  street  for 
freight  yards. 

RICHMOND,  Cj^L. — Announcement  has  been  made  by 
official:?  of  the  East  Shore  &  Suburban  Electric  Railroad  of 
plans  for  the  expenditure  of  $50,000  in  the  building  of  a  sub- 
station and  carbarns  at  the  terminal  of  the  line  in  Richmond. 

LOS  ANGELES,  CAL. — Actual  construction  work  on  an 
electric  railway  to  connect  Riverside  and  Imperial  will  be 
started  not  later  than  next  September,  according  to  an- 
nouncement made  by  C.  B.  Conlin,  Los  Angeles  railroad  pro- 
moter. Others  interested  are:  J.  H.  Byerly,  F.  G.  Ley  man. 
Congressman  J.  A.  Downey  and  W.  B.  Canfell.  I'reliminary 
survey  for  the   line  will   commence  at  once. 

ANAHEIM,  CAL.— According  to  William  Gerdes  of  Soutli 
Los  Angeles  street,  who  is  associated  with  Los  Angeles  and 
Eastern  capitalists  in  the  construction  of  a  network  of  inter- 
urban  railways  from  this  city,  the  Anaheim  City  &  Interurban 
Railway  Company  will  incorporate  at  once  for  $500,000.  Mr. 
Gerdes  states  that  they  intend  to  be  operating  cars  on  the 
line  between  Anaheim  and  Fullerton  within  a  year  after 
receiving  franchises,  which  are  to  be  asked  lor  through  Ful- 
lerton, Orange  and  Santa  Ana. 

OAKLAND,  CAL. — An  order  has  been  issued  by  the 
Southern  Pacific  Company  to  the  effect  that  Its  new  inter- 
urban electinc  coaches  that  serve  the  residents  of  Oakland. 
Alameda  and  Berkeley  are  to  be  painted  a  cherry  hue.  This 
color  will  be  the  same  as  the  cars  of  the  Pacific  Electric 
Railway  of  Los  Angeles,  a  subsidiary  of  the  Southern  Pacific, 
and  all  of  the  electric  cars  of  the  railroad  will  then  be  of  the 
same  shade,  the  cars  of  the  Peninsular  Railroad  also  being 
cherry.  The  change  is  to  be  gradual,  as  the  cars  go  through 
the  shops  for  painting. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works 
has  received  proposals  from  two  car-building  companies  to 
construct  43  cars  for  the  Geary-street  road.  The  local  con- 
cern, W.  L.  Holman  &  Company,  submitted  the  lowest  otter. 
Its  proposition  was  to  furnish  composite  or  semi-steel  cars 
for  $7700  each,  while  the  corresponding  bid  of  the  competitor, 
the  Pierson-Roeding  Company,  was  $7780.  The  four  extra 
trucks  which  are  to  accompany  the  43  cars  Holman  &  Com- 
pany offered  to  supply  for  $1500  each,  while  the  rival  bidder 
asked   $1600   each.     For   wooden   cars   Holman    &    Company 
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asked   $7r>00   p;uh.     Tlie    boaiil    look    (liu   bids   uiulfi-   advise- 
ment. 

RICHMOND,  CAL.— There  will  be  no  ineorpoiation  of  a 
new  town  near  the  county  line,  and  the  dnuble-lrackiiif;  ot 
the  electric  line  from  Oakland  to  Richmond  will  proceed 
without  further  obstruction.  These  results  were  achieved 
through  the  visit  of  the  Contra  Costa  County  Supervisors 
and  Attorney  Mackenzie.  Chairman  J.  H.  Trythall  ot  the 
Supervisors  suggested  a  compromise  under  which  the  largest 
realty  owners  and  the  county  would  agree  on  a  grade  and 
the  county  would  improve  San  Pablo  avenue  with  oil  mac- 
adam. The  double-tracking  of  the  road  into  Richmond  will 
be  finislied  in  a  few  days  now,  and  there  will  be  no  city  of 
Pullman. 


ILLUMINATION. 

VALE,  ORE. — The  voters  have  authorized  an  electric 
light  and  power  franchise  for  the  Idaho-Oregon  I-ight  &  Power 
Company. 

SAN  .TOSE.  CAL.— The  Board  cf  Sui)ervisors  on  May  20th 
will  adopt  a  resolution  calling  for  bids  for  the  installation 
and  operation  of  a  lighting  system. 

AI.,HAMBR.\,  CM.,. — Fire  of  uncertain  origin  has  totally 
destroyed  the  Alhanibra  Gas  Works,  valued  at  $10,000  and 
owned  by  the  T>ow  Gas  Works  of  South  Pasadena. 

STITES,  IDAHO— The  City  Council  has  granted  a  fran- 
chise to  the  Kooskia  Milling  &  Power  Company  to  erect  and 
operate  an  electric  light  and  power  plant  within  the  citv 
limits. 

OXNARD.  CAL.— Sealed  bids  will  be  received  until  May 
21st  for  the  purchase  of  sixty  of  the  municipal  street  lightin:? 
bonds.  1912.  Each  of  said  bonds  is  of  the  denomination  of 
$500,  dated  May  1,  1912,  bearing  ~>  per  cent  interest,  payable 
annually. 

EPHRATA,  WASH.— Martin  Kramer,  representing  Seat- 
tle parties,  has  asked  for  a  franchise  for  installing  and  ope- 
rating a  light  and  power  plant  in  this  city.  The  proposed 
plant  will  have  SOO  horsepower  and  will  furnish  power  to 
farmers  in  the  valley. 

NEWPORT.  CAT..— The  Roard  of  Trustees  has  turned 
down  the  application  of  the  Newport  Bay  Light  &  Power 
Company  for  a  five-year  franchise  and  will  order  an  election 
in  .Tune  to  submit  the  question  of  li.ght  and  power  bonds  to 
the  vote  of  the  people. 

WILLIAMS,  CAL.— Fire  has  destroyed  the  electric  light 
and  power  plant  of  this  city.  Machinery  valued  at  S.^O.OOO 
was  totally  destroyed.  Principal  stockholders  of  the  com- 
l)any  are  R.  ,T.  Arey  of  Los.  Angeles.  TT.  C.  Phelan  of  San 
Francisco,  .Tacob  Caufi  and  C.  TT.  Adams.  Tt  is  probable 
the  plant  will  be  rebuilt  at  once. 

EL  PASO.  TEX.— The  EI  Paso  Gas  &  Electric  Company 
has  entered  upon  another  campaign  of  improvements  calling 
for  an  expenditure  of  $60,000  this  summer.  Thomas  .T.  .Tones, 
general  manager  of  the  company,  states  that  it  is  necessarv 
to  build  another  storage  holder.  Machinery  will  be  added, 
larger  offices  built  and  mains  extended. 

LONG  BEACH,  CAT^.— At  a  meeting  of  the  Long  Beach 
Consolidated  Gas  Company  a  bond  isue  of  $2,'i0,000  was  voted 
to  extend  its  facilities.  \  new  plant  will  he  erected  on  West 
-\naheim  street  and  modern  first-class  machinery  will  be  in- 
stalled. San  Pedro.  Wilmington  and  Dominguez  will  be  sup- 
plied with  gas.  Work  will  begin  as  soon  as  contracts  can 
be  let. 

SAN  FRANCISCO,  CAL.— Bids  will  be  received  at  the 
Chronicle  building  until  May  31st,  for  the  construc- 
tion of  an  electric  lighting  system  at  Fort  Columbia, 
Wash.;  also,  for  furnishing  and  installing  engine,  generator 
and  switchboard  in  the  present  power  plant  at  Fort  Stevens, 


'Ore.,    a  ml    for    the    cunstruclion    of    feeder    lines    and    pumii 
house  with  pumps  and  motor  at  Fort  Stevens. 

STOCKTON,  CAL.— Plans  that  will  necessitate  the  cx- 
pendiliire  of  at  least  $200,000  for  the  installation  of  an  under- 
.ground  system  of  service  wires  are  now  being  perfected  by 
the  Great  Western  Power  Company,  and  as  soon  as  material 
now  en  route  arrives  and  the  proper  arrangements  can  be 
made,  work  will  be  started.  IT.  W.  Reilly,  superintendent  of 
construction  for  the  H.  M.  Byllesby  interests,  is  in  Stockton 
to  advise  Manager  W.  W.  S.  Butler  and  to  direct  the  work 
during  the  actual  installation  of  the  conduit  system,  to  em- 
brase  the  entire  business  district. 


TELEPHONE  AND  TELEGRAPH. 

ALTURAS,  CAL.— Leland  &  Myres  have  been  granted 
permission  to  operate  telephone  lines  along  and  across 
thoroughfares  of  Modoc  County. 

OAKLAND.  C.\L.— The  final  steps  in  the  complete  nh- 
sorption  of  the  Home  Telephone  Company  by  the  Pacific 
Telephone  &  Telegraph  Company  were  taken  when  officials 
of  the  latter  concern  filed  deeds  of  the  transfer  with  County 
Recorder  Bacon.  The  transfer  Includes  the  submarine  cable 
between  this  city  and  San  Francisco,  as  also  all  the  property 
of  the  Home  company  within  and  without  the  counties  of 
Alameda  and  San  Francisco. 

PASADEN.\.  CAT^. — That  Pasadena  will  have  a  single 
telephone  system  within  less  time  than  the  six  months  given 
the  Sunset  Telephone  Company  to  accomplish  that  end  seems 
certain  from  telephone  development  of  the  past  few  days. 
The  majority  of  the  Pasadena  Home  Telephone  Company 
stock  has  been  disposed  of,  presumably  to  the  Sunset  com- 
pany, .i^t  the  headquarters  of  the  Home  company  it  is  inti- 
mated that  a  statement  regarding  the  matter  will  be  given 
out  this  week.  The  Sunset  company  has  never  denied  being 
in  the  market  for  the  Home  company  here;  the  only  question 
was  one  of  price.  Tt  is  understood  that  the  $40  a  share  at 
which  local  people  have  sold  represents  the  actual  sum  per 
share  expended.  The  shareholders  do  not  make  anything; 
they  simply  get  back  what  they  have  put  into  the  system. 


WATERWORKS. 

FTILLERTON.  C.\L. — The  question  of  a  niuiiicipal  water 
syslem  is  being  considered.  Engineers  have  prepared  jilans 
at  estimated  cost  ot  $6.'j,000. 

MONMOUTH,  ORE.— The  City  Council  has  rejected  all 
bids  for  the  construction  of  a  new  water  system  because  they 
were  considered  unreasonably  high. 

MODESTO.  CAL. — Sealed  bids  will  he  received  up  lo 
May  29,  1912,  for  furnishing  the  material  and  doing  the  work 
for  the  reconstruction,  enlargement  and  extension  of  the  city 
water  system. 

PORTLAND  .ORE.— The  city  of  Clatskanie,  Ore.,  will, 
on  the  10th  of  June,  offer  for  sale  by  sealed  bids  bonds  in 
the  amount  of  $20,000,  the  proceeds  to  be  used  in  the  con- 
struction  of   a   water  system   in   said   city. 

SANTA  CRTJZ.  CAL. — A  petition  has  been  presented  to 
the  City  Council  asking  for  a  franchise  to  establish  and  ope- 
rate a  new  system  of  waterworks  for  supplying  the  inhabi- 
tants of  Santa  Cruz  with  pure  water  for  domestic  purposes. 

NEWARK,  CAL. — The  Newark  Water  Company,  owned 
by  the  firm  of  Edward  Salz,  Inc.,  Decoto,  has  been  sold  to 
the  tTnion  Water  Company  of  Oakland.  The  transfer  went 
into  effect  on  the  first  day  of  the  month  and  representatives 
of  the  new  ownership  are  on  the  ground  and  already  in 
charge  of  the  plant.  No  promises  of  improvement  of  serv- 
ice have  been  made,  but  rumors  are  that  the  new  owners 
will  soon  install  larger  mains. 
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SAN  FRANCISCO'S  HIGH  PRESSURE  WATER  SYSTEM 


BY   ROBERT  SIBLEY. 


On  Saturda)%  May  4th,  a  notable  gathering  of  to  any  portion  of  the  city.  In  case  this  reservoir 
Western  engineers  witnessed  the  acceptance  test  of  should  be  emptied,  an  auxiliary  high  pressure  system 
pumping  station  No.  1  of  the  high  pressure  salt  water  has  been  installed  to  meet  the  emergency  by  pump- 
system  of  San  Francisco.  The  catastrophe  of  1906  in  ing  salt  water  from  San  Francisco  Bay  into  the  city 
which  the  business  section  of  the  Western  metropolis  mains.     These  mains  constitute  a  network  of  cross- 


i 
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Kxterior  View  of  San  Francisco's  New  High  Pressure  Salt  W.itcr  Pumping  Plant. 


was  swept  from  the  face  of  the  earth,  largely  due  to 
the  fact  that  water  could  not  be  obtained  to  fight 
the  fires,  led  serious-minded  men  to  consider  ways  and 
means  of  insurance  against  the  possible  recurrence 
of  this  event. 

A    reservoir    has    been    constructed     upon     Twin 
Peaks  which  delivers  fresh  water  at  a  700  ft.  pressure 


connections  throughout  the  business  district  of  the 
city  and  it  is  believed  to  be  next  to  impossible  that 
all  the  various  channels  could  ever  be  shattered  at  one 


time. 


Pumping  station  No.  1,  which  has  just  been  com- 
pleted at  a  cost  of  $500,000,  is  located  on  a  lot  front- 
ing on  Townsend  street,  and  extending  from  Second 
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to  Stanford  street.  The  station  is  housed  in  a  Class  A 
building,  160x85  ft.,  facing  on  Second,  Townsend  and 
Stanford  streets  and  in  the  rear  is  a  lane  15  ft.  wide. 

The  entire  excavation  for  the  building  is  in  solid 
rock.  A  channel  has  been  cut  to  the  waters  of  the 
Bay  so  that  the  salt  water  supply  is  immediately  below 
the  pumps  in  the  power  house.  Great  care  was  taken 
in  excavating  the  lower  levels  in  order  not  to  disturb 
the  bed  of  the  soil  or  rock  in  the  upper  levels  and  in 
cases  where  the  material  was  removed  at  a  lower  depth 
than  that  given  in  the  specifications,  the  filling  and  lev- 
elling up  was  done  with  concrete. 

After  the  completion  of  the  building,  the  back 
filling  was  accomplished  with  sand  and  fine  gravel 
in  layers  not  more  than  2  ft.  in  depth,  each  layer 
being  thoroughly  watered  down  with  a  hose  and 
rammed  solid.  Sub-drains  of  six-inch  iron  pipe  not 
less  than  ^  in.  thick  were  laid  with  loose  joints  and 
covered  in  such  a  manner  as  to  exclude  loose  earth 
cr  sediment  but  to  allow  free  passage  of  water. 

The  steel  frame  of  the  building  is  one  of  the  heav- 
iest which  has  been  constructed  in  San  Francisco  and 
contains  500  tons  of  steel.  It  has  been  designed  to 
withstand  the  most  severe  stress.  The  walls  and  roof 
of  the  building  are  of  reinforced  concrete.  No  ex- 
pense has  been  spared  to  make  this  building  abso- 
lutely fireproof.  All  of  the  windows  are  wired  glass  in 
metal  frames  and,  in  addition,  rolling  steel  shutters 
are  fitted  at  all  openings. 

The  station  throughout  has  been  designed  with 
a  view  to  the  greatest  simplicity  and  reliability  of 
operation.  All  pipes  and  pumps  are  in  duplicate  so 
that  an  accident  to  no  part  of  the  plant  can  result 
in  putting  it  out  of  service.  Under  the  floor  of  the 
boiler  room  are  six  water  tanks  having  a  capacity 
of  one  million  gallons,  to  store  fresh  water  for  the 
boilers  and  in  Stanford  street  are  five  oil  tanks  having 
a  capacity  of  2000  bbls.  of  fuel  oil,  so  that  sufficient 
oil  and  fresh  water  may  be  stored  in  the  station  to  per- 
mit of  its  being  operated  at  full  capacity  for  three  days 
continuously  without  receiving  additional  supplies  of 
water  or  oil. 

The  pumps  are  arranged  to  store  salt  water  from 
the  bay  through  a  reinforced  concrete  tunnel  5  ft.  in 
diameter  and  1100  ft.  long,  extending  down  Townsend 
street  and  through  the  sea  walls.  Two  pipes  twenty 
inches  in  diameter  are  connected  to  the  pumps,  one 
of  these  leads  up  Second  street  to  Market  street  and 
thence  to  Sansome  and  to  the  pumping  station  No.  2 
at  Fort  Mason,  the  other  leads  up  Townsend,  Stanford. 
Erannan,  Seventh,  Harrison,  Ninth,  Folsom  and  Elev- 
enth street  and  thence  to  Twin  Peaks  reservoir  and 
thence  to  pumping  station  No.  2.  Either  of  these  pipes 
i^  sufficiently  large  to  carry  the  entire  discharge  of 
the  station  and  distribute  it  where  it  may  be  needed, 
so  that  in  the  event  of  one  pipe  being  broken,  the 
other  may  be  used. 

Boilers. 
Babcock  &  Wilcox  boilers  are  installed  in  the 
pumping  station.  Boilers  are  arranged  in  four  bat- 
teries of  two  each,  each  battery  being  enclosed  by 
steel  plate  casings  with  magnesia  covering  between 
the  casing  and  the  brick  work  on  the  sides  and  back. 
The  boilers  themselves  are  of  the  standard  type  with 
two  drums,  18  ft.  Ayi  in.  long  and  42  in.  in  diameter ; 


191  four-inch  tubes  16  ft.  long,  arranged  16  ft.  wide 
and  12  ft.  high  with  vertical  forged  headers.  The 
boilers  contain  approximately  3500  sq.  ft.  of  heating 
surface  and  are  rated  at  v350  h.p  each.  The  burners 
are  of  the  llannuell  type,  two  in  each  boiler.  Each 
set  of  batteries  which  constitute  two  boilers  are  served 
vvith  independent  reinforced  concrete  smoke  stacks  as 
shown  in  the  illustration. 

This  station,  which  is  maintained  and  kept  in 
readiness  for  emergency  conditions,  is  of  interest  in 
consideration  of  the  guarantees  demanded  from  the 
builders.     The  boilers  were  guaranteed  to  be  operated 


Roller     Installation,     Where     One     Boiler     Is     Kept 
Kternally    In    Re.-idlness   for   Instant    Service. 

at  their  full  rated  capacity — evaporating  the  equiva- 
lent of  7075  lbs.  of  water  per  hour  from  and  at  212 
degrees  I",  at  an  efficiency  of  79  per  cent  after  de- 
ducting from  the  total  steam  generated  by  the  boiler, 
the  steam  required  by  oil  furnaces  in  atomization  of 
the  oil.  The  boilers  were  also  guaranteed  to  be 
capable  of  being  forced  to  an  evaporization  of  21,000 
lbs.  o^'  water  from  and  at  212  degrees  F.  continuously 
without  injury  to  the  boiler  or  any  part  thereof.  In 
regard  to  the  rapidity  to  be  attained  in  raising  steam 
it  was  also  guaranteed  that  any  boiler  should  be  ca- 
pable of  raising  steam  to  full  pressure  of  200 
lbs.  per  sq.  in.  in  thirty  minutes  when  the  boiler 
was  filled  with  water  to  the  heighth  of  two  inches  in 
the  water  glass,  with  feed  water  at  a  temperature  of 
70  degrees  F.,  it  being  understood  that  the  steam  for 
atomizing  the  oil  in  the  furnaces  be  furnished  from 
another  boiler.  The  feat  was  of  course  to  be  per- 
formed without  injury  to  the  boiler  or  any  part  of  it. 

The  stand-by  loss  is  of  interest.  In  maintaining 
an  emergency  station  of  this  type  to  be  ready  at  all 
times,  full  boiler  pressure  of  200  lbs.  per  sq.  in.  must 
be  kept  up  in  one  of  the  boilers  at  all  times.  It  was 
agreed  that  the  oil  necessary  to  perform  this  function 
continuously  should  not  exceed  5  per  cent  of  the  fuel 
oil  necessary  to  operate  the  boiler  at  its  rated  capacity. 
In  performing  its  steam  generating  function  each 
boiler  w'as  also  guaranteed,  whether  operated  at  rated 
horsepower  or  at  75  per  cent  overload,  to  generate 
the   steam    with   a   moisture   condition   not   to   exceed 
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^  of  1  per  cent.  A  full  and  exhaustive  test,  the  re- 
sults of  which  will  appear  in  an  early  meeting  of  one 
o*"  the  national  engineering  societies,  performed  by 
Professor  Jos.  N.  Le  Conte  of  the  University  of  Cali- 
fornia demonstrated  that  the  installation  of  the  boil- 
ers had  met  every  condition  of  guarantee. 

Steam  Turbines  and  Pumps. 

Four  pumping  sets  or  units  are  installed  in  this 
station  each  consisting  of  a  four  stage  horizontal  tur- 
bine pump  on  the  same  bed  plate  and  directly  con- 
nected to  a  horizontal  steam  turbine.  The  pumps 
have  been  furnished  by  Eyron  Jackson  Iron  ^\'orks  of 
San  Francisco.  Each  pump  has  a  capacity  of  2700 
gallons  per  minute  and  a  pressure  of  300  pounds  per 
sq.  in.  when  operated  at  a  speed  of  1800  r.p.m.  The 
steam  turbines  are  of  the  Curtis  type,  manufactured 
by  the  General  Electric  Company.  These  turbines 
operate  non-condensing  under  a  pressure  of  150  lbs. 
per  sq.  in.  and  have  a  rated  capacity  of  750  h.p. 

In  addition  to  performing  the  output  rating  above 
mentioned,  the  builders  guaranteed  that  the  duty  of 
each  pump  would  not  be  less  than  38,000,000  foot 
pounds  of  work  performed  per  one  million  B.t.u.  sup- 
plied to  the  steam  turbine,  the  temperature  of  feed 
water  being  assumed  to  be  200  degrees  F. 

.\fter  a  careful  test  of  the  pumps,  which  test  was 
conducted  at  the  power  house  of  the  Oakland  Gas, 
Light  &  Heat  Company,  First  and  Grove  streets.  Oak- 
land, it  was  found  that  all  four  pumps  gave  more 
than  the  necessary  2700  gallons  per  minute  of  salt 
water  discharge  and  more  than  the  necessary  300 
pounds  pressure  per  sq.  in.  at  the  discharge  nozzle, 


when  working  under  more  than  15  ft.  suction  lift.  The 
duty  of  all  the  pumping  units  slightly  exceeded  the  re- 
quired 38.000,000  ft.  pounds  of  work  per  one  million 
units  consumed  by  the  steam  turbine.  It  was  also 
found  that  the  pumps  are  capable  of  carrying  much 
higher  suction  heads  than  can  be  carried  by  the  fire 
boat  units  installed  in  San  Francisco,  the  discharge 
(  f  1600  gallons  per  minute  under  300  lb.  pressure  being 
maintained  with  a  22-inch  vacuum  at  the  suction.  The 
mechanical  operation  of  the  units  was  found  perfect 
throughout  the  test,  there  being  no  heating  nor  ex- 
cessive vibration.  In  fact  they  operated  throughout 
the  entire  test  with  little  attention. 

The  steam  driven  dynamo  for  furnishing  electric 
light  to  the  building  and  the  necessary  feed  water 
I'leaters,  fuel  oil  pumps  and  other  accessories  com- 
plete the  installation. 

The  interior  appearance  of  the  power  house  is  of 
neat  and  substantial  design.  In  fact  it  is  doubtful 
if  any  power  installation  on  the  Coast  presents  the 
trim  and  finish  observed  here,  even  to  the  tile  flooring. 
Minute  care  in  design  and  constructive  detail  is  shown 
en  every  hand. 

The  acceptance  test  was  witnessed  by  the  engi- 
neers of  the  Fire-underwriters,  Chamber  of  Commerce, 
and  the  Alission  Promotion  Society  and  pronounced 
a  success  by  them.  The  station  is  now  in  full  service 
and  the  fires  are  being  kept  under  one  boiler  continu- 
ouslv,  so  that  the  station  is.  at  all  times,  ready  to  fur- 
I'.ish  fire  protection  to  property  in  San  Francisco  and 
stands  as  a  sentinel,  ready  at  all  times  to  perform  its 
gigantic  protective  function. 
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ELEMENTS  OF  HYDRAULIC  ENGINEERING 

THE  DEVELOPMENT  OF  THE  TANGENTIAL  WHEEL. 

BT  GEORGE  J.  HENRY. 


In  the  early  days  of  this  western  country  when 
man  sought  fame  and  gold  in  the  mines  of  California, 
it  took  six  months  to  get  to  the  promised  land  from 
"Home"  and  when  one  landed  down  at  the  old  wharf 
on  Montgomery  and  Clay  streets  with  but  little  else 
than  a  pioneer  spirit  of  determination  to  conquer  for- 
tune from  the  soil,  a  strong  right  arm  and  a  sturdy 
physique  were  counted  the  best  assets.  lie  could  not 
bring  machinery  with  him  for  an  undiscovered  mine, 
even  if  such  had  been  attainable  in  the  eastern  mar- 
kets at  that  period.  He  could  not  get  it  in  the  west, 
for  everyone  was  in  some  more  profitable  occupa- 
tion, and  at  that  time,  things  were  too  unstable  to 
maintain  anything  akin  to  machine  works. 

Everything  that  the  miner  needed  had  to  be 
packed  long  distances  at  enormous  expense — an  egg 
sold  for  one  dollar  at  the  old  Oregon  house  on  the 
road  from  Marysville  to  Nevada,  and  although  eggs 
have  come  down,  the  old  Oregon  House  has  not.  Those 
were  the  days  when  the  life  streams  of  these  western 
shores  ran  with  the  rugged  romance  of  Bret  Harte, 
when  the  pathos  of  man's  strife  with  nature  was  lost 
sight  of  in  the  glowing  warmth  of  his  golden  heart, 
when  the  snows  of  the  Sierras  crowned  many  a  grave 
of  hopes  and  when  man  forged  hard  and  long  for  a 
paltry  bit  of  gold. 

During  this  period  of  tense  action,  the  discovery 
and  proving  of  many  mining  prospects  created  a  de- 
mand for  power.  At  probably  no  period  had  labor 
commanded  a  higher  price — laborers  in  San  Fran- 
cisco, could  not  be  found  at  less  than  $15  to  $20  a  day, 
and  mechanics  in  every  trade  were  asking  fabulous 
prices.  Every  man  was  working  for  himself,  and  thus 
the  panning  out  of  gold  where  found  in  paying  quanti- 
ties became  very  arduous  and  e.xpensive  and  its  cheap- 
er extraction  became  a  necessity.  Water  was  plentiful 
in  the  Sierras,  especially  on  their  western  slopes  where 
many  ditch  companies  developed  systems  of  water  sup- 
ply to  the  various  mines  on  the  Mother  Lode.  later 
this  water  proved  a  valuable  asset  and  today  it  is 
frequently  found  to  be  the  nucleus  for  a  considerable 
irrigation  system  feeding  the  arable  lands  in  the  Sac- 
ramento and  San  Joaquin  Valleys  which  parallel  the 
great  range  of  the  Sierras,  provided  with  nature's  res- 
ervoirs of  snow. 

This  water  supply  was  essential  to  the  working  of 
the  mines,  and  as  the  ditch  was  often  at  a  high  eleva- 
tion, the  water  used  for  the  mine  was  dropped  down 
to  the  mill.  Considerable  energy  was  thus  going  to 
waste  unless  put  to  some  use  by  the  ingenious  miner. 
What  could  be  more  natural  than  that  this  necessity 
for  water  to  wash  the  gold  and  work  the  property, 
combined  with  the  available  water  power  at  the  door 
as  opposed  to  the  distant  source  of  supph'-  of  water 
power  machinery,  should  have  put  to  a  severe  test  the 
inventive  genius  of  the  miner.  The  hurdy-gurdy  was 
the  result.  This  was  the  forerunner  of  the  modern 
tangential  wheel,  and  for  many  years  or  until  the  value 


01  water  in  some  of  the  ditch  systems  became  so  great 
a<".  to  practically  force  the  invention  of  improved  and 
more  efficient  water  wheels  it  was  extensively  used. 
The  hurdy-gurdy  wheel  is  now  obsolete  and  has  but 
an  historic  interest.  For  years,  however,  it  supplied 
the  needs  of  the  miners  of  the  Sierras  in  a  way,  no 
other  then  known  piece  of  apparatus  possibly  could. 
It  was  usually  made  on  the  ground,  of  wood  and  sup- 
plied through  the  most  primative  of  pipe  lines  and 
giants,  as  nozzles  were  usually  called,  on  account  of 
the  name  of  the  most  popular  nozzle  for  placer  mining 
then  in  use. 

The  vanes  (corresponding  to  buckets  on  a  mod- 
em tangential  wheel)  were  at  first  only  flat  paddles, 
and  the  water  from  the  "Giant"  impinged  directly  on 
the  flat  surface,  spattering  in  all  directions  and  trans- 
forming but  30  or  35  per  cent  of  the  energy  in  the 
water  into  useful  energy  on  the  wheel  shaft.  At  a 
little  later  date,  in  the  sixties,  this  wheel  was  equipped 
with  vanes  having  a  central  splitter  to  divide  the 
stream  without  shock  on  entering  the  vane.  This  was 
certainly  a  great  improvement  over  the  older  form, 
but  nearly  all  were  still  made  of  wood,  and  seldom 
was  any  careful  attention  given  the  question  of  wheel 
diameter  or  speed,  and  its  essential  relationship  to  the 
head  or  spouting  velocity.  The  increasing  demands 
for  larger  amounts  of  power  as  the  mines  developed, 
and  its  cost  as  the  price  of  water  supplied  by  the  ditch 
company  advanced,  brought  again  in  the  ■early  seven- 
ties a  still  further  improvement  of  the  greatest  im- 
portance by  Lester  A.  Pelton.  Mr.  Pelton  was  a  mill 
Wright  well  known  in  the  mining  section  of  Nevada 
County  who  built  many  water  wheels  in  the  old  foun- 
dries established  in  the  early  days  in  the  mining  towns. 
His  early  labors  showed  by  practical  experiment  the 
now  well  known  advantage  to  be  derived  from  the 
tangential  water  wheel  bucket  having  a  central  splitter 
or  wedge  on  which  the  water  entered  without  shock 
and  passed  over  the  curved  surfaces  with  least  resist- 
ance gradually  giving  up  its  velocity  until  discharged 
at  as  nearly  zero  velocity  from  the  sides  of  the  bucket 
cavities  as  could  be  practically  attained.  The  patents 
taken  out  by  Mr.  Pelton  in  1882  and  1888,  as  shown 
in  Figs.  20  and  21,  are  clearly  descriptive  of  the  funda- 
mental principles  of  the  wheel  so  well  known  the  world 
over  today  and,  although  long  since  expired,  they  em- 
body the  essential  elements  of  every  successful  tan- 
gential wheel. 

The  early  wheels  were  constructed  of  wood  with 
cast  iron  cups  bolted  or  lag  screwed  on  the  rim  with  a 
circular  jet  of  water  from  a  nozzle  impinging  on  the 
splitter  of  the  buckets.  It  seems  likely  that  about  the 
same  time,  as  is  frequently  the  case  where  the  neces- 
sity of  an  invention  is  so  universal,  that  several  oth- 
ers working  independently  but  along  the  same  lines 
1  cached  the  some  general  design  of  water  wheel  bucket, 
but  it  is  certain  that  no  one  else  built  as  many  wheels 
or  devoted  the  time  and  attention  to  the  attainment  of 
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Fig.    20.      First    Pelton    Patent. 

best  efficiency.  Shortly  after  the  wheel  had  begun  to  at- 
tain local  fame,  the  Knight  wheel  was  further  improved, 
Mr.  Knight,  of  Sutter  Creek,  Cal.,  made  great  claims 
for  his  wheel  shown  in  Fig.  22,  and  undoubtedly  ob- 
tained excellent  results.  In  a  comparative  test  of  the 
two  types  at  the  Empire  Mine  in  Grass  Valley,  how- 
ever, the  Knight  wheel  did  not  show  up  as  well  as 
its  competitor,  and  this  test  thereby  established  on  a 
firm  basis  the  reputation  of  the  Pelton.  Mr.  L.  A. 
Pelton  in  1888  sold  out  to  A.  P.  Brayton  of  the  Pacific 
Iron  Works  and  immediately  thereafter  the  Pelton 
Water  Wheel  Company  was  formed  to  manufacture 
this  wheel  in  order  to  meet  a  constantly  growing 
demand.  Its  extreme  simplicity,  its  reliability  for  con- 
tinuous service,  its  ability  to  utilize  high  heads  with 
excellent  efficiency  made  it  a  most  attractive  prime 
mover.  It  was  most  readily  adapted  to  use  on  a  hori- 
zontal shaft,  occupied  very  little  space,  and  at  the 
speeds  of  the  then  most  popular  mining  machinery 
il   could  be  most  readily  directly  connected. 

For  conducting  the  water  to  the  wheels,  wood 
pipe  was  sometimes  used  although  most  frequently 
riveted  sheet  iron.  The  high  pressures  made  use  of 
with  perfect  success  in  this  pipe,  which  was  made  up 
of  thin  plates,  almost  seem  to  defy  our  well  known 
laws  of  mechanics.  The  practice  today,  however,  is  to 
use  safety  factors  much  higher  than  were  then  generally 
considered  satisfactory. 

Automatic  speed  regulation  was  not  attempted  and 
in  fact  was  scarcely  necessary  since  the  cam  shaft  and 
concentrators,  while  requiring  a  constant  speed,  oflfered 
a  constant  load.  Hence,  if  a  special  wheel  was  devoted 
to  each  machine,  the  most  perfect  speed  control  was 
effected  by  the  occasional  manipulation  of  the  main 
gate  valve. 


An    Early    Pelton    Patent. 


On  the  other  machinery  around  the  mine  speed 
variation  did  not  affect  the  results.  The  average  mine 
probably  employed  4  to  8  wheels,  although  at  times 


Fig-.  22.     The  Knight  Tangential  Wheel. 

numbering  over  20.  W'ithout  doubt  these  wheels  were 
the  most  effective  and  satisfactory  power  known  for 
mining.  In  the  early  days  they  were  made  in  sizes 
up  to  about  7  ft.  and  later  during  the  nineties  up  as 
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high  as  2t2  ft.  to  get  slow  speed  under  high  heads  for 
driving  compressors.  But  in  more  recent  years  the 
tendency  is  toward  units  of  large  capacity  and  high 
speed  so  that  diameters  have  been  reduced  while  buck- 
ets, shafts,  nozzles,  gales  and  Isearings  have  all  been 
greatly  increased. 

It  is  a  fact  worthy  of  notice  that  the  wheels  built 
twenty-five  years  ago  gave  in  many  cases  extremely 
high  efficiencies.  Improvements  since  then  have  been 
along  other  lines  more  than  bucket  design.  The  patent 
office  records  are  strewn  with  inventive  efforts  on  buck- 
ets but  aside  from  a  very  few  examples  the  designs 
of  buckets  patented  have  been  the  product  of  the  mis- 
conceptions of  the  inventors  and  but  seldom  based 
on  a  real  knowledge  of  what  takes  place  in  the  buckets 
of  a  tangential  wheel  and  scarcely  ever  backed  by  any 
real  experimental  in\estigation. 

Some  really  valuable  work  has  been  done  however 
in  the  machine  design  of  the  associated  apparatus, 
especially  in  nozzles  and  governors.  The  great  strains 
involved  in  the  operating  parts  of  a  large  unit  call 
for  the  most  careful  consideration  to  secure  reliable 
continuous  operation. 

The  buckets  must,  of  course,  have  the  right  curv- 
ature to  receive  the  water  without  shock  and  at  the 
spouting  velocity  from  the  nozzle;  to  take  the  great- 
est possible  velocity  out  of  the  moving  water  jet  dur- 
ing its  passage  through  the  bucket  with  a  minimum 
loss  in  friction  on  the  bucket  surface.  This  result  is 
attained  with  an  efficiency  of  from  80  to  92  per  cent 
in  well  designed  wheels.  Other  losses,  however,  occur 
which  tend  to  reduce  the  wheel  output  and  therefore 
the  efficiency  of  the  apparatus  as  a  whole.  These  are 
the  mechanical  friction,  the  windage  of  the  rotating 
wheel,  the  loss  due  to  the  discharge  velocity  of  the 
water  when  it  leaves  the  buckets  of  the  wheel,  the 
losses  in  the  nozzle,  connecting  pipes  and  gate  valve, 
the  loss  in  the  stream  after  it  leaves  the  nozzle  and 
before  being  received  on  the  buckets  of  the  wheel  is 
further  reduced.  These  latter  losses  are  greater  in 
any  form  of  regulating  nozzle  than  in  a  properly  de- 
signed simple  nozzle  for  the  same  size  stream,  but  the 
facility  with  which  the  regulating  nozzle  may  be  ad- 
justed during  operation  makes  its  all  day  efficiency 
iiiuch  superior  if  water  economy  at  partial  loads  is  of 
\  alue.  If  however,  the  adjustment  of  a  regulating 
nozzle,  whether  by  hand  or  automatic  device,  does  not 
result  in  holding  in  suitable  storage  the  water  that 
would  otherwise  be  wasted,  so  that  it  can  be  used  later 
during  say  peak  load  or  if  Aariations  in  the  stream 
flow  which  make  it  necessar}'  to  correspondingly  cur- 
tail the  output  in  the  jiower  house  do  not  occur,  then 
it  is  much  better  to  use  a  simple  non-adjustable  nozzle 
with  a  counterbalanced  stream  deflector  and  to  allow 
J  constant  flow  through  the  nozzle  whether  it  is  all 
used  for  power  or  not. 

It  is  a  noteworthy  fact  that  the  Pacific  Coast  and 
]  articularly  California  has  led  the  world  in  tangential 
water  wheel  development.  European  practice  in  these 
•  v.'heels  is  now  following  along  with  a  lag  factor  of  sev- 
eral years.  The  high  efficiencies  recently  reported  by 
European  makers  are  being  obtained  with  bucket 
shapes  that  have  been  in  use  in  this  country  for  a  con- 
siderable time  and  long  ago  their  superiority  has  been 
demonstrated. 


As  to  the  proportions  of  buckets  of  tangential 
water  wheels  and  the  theory  of  their  action,  it  may 
be  stated  at  this  time  that  this  type  of  water  wheel  is 
particularly  adapted  to  higher  heads  and  smaller  water 
(juantities  than  the  turbine  class  of  wheels. 

Tangential  wheels  employ  a  stream  or  streams 
issuing  at  spouting  velocit}',  the  entire  energy  of  the 
falling  water  being  kinetic,  whereas  turbines,  as  gen- 
erally used,  transform  the  energy  of  the  falling  water 
partly  from  the  pressure  and  partly  from  the  velocity 
or,  more  properlv  the  velocity  pressure. 

To  make  clear  the  effect  of  the  falling  water  on 
Ihe  buckets  or  \anes  of  a  water  wheel  let  us  look  at 
the  formulae  for  falling  bodies.  The  velocity  or  rate 
in  feet  per  second  which  a  body  will  be  travelling 
after  it  has  fallen  under  the  action  of  gravity  (as  is 
the  case  in  most  problems  of  hydraulics)  through  a 
distance  h  feet  will  l)e  the  square  root  of  twice  the 
acceleration  of  gravity  multiplied  by  the  height,  or 
expressed  mathematically 

The  acceleration  of  gravity  is  equal  to  32.16  and 
therefore  the  above  formula  may  be  written 

V  =  V  2gh=  ^'2  X  32.16  h=  V  64.32  n  =  8.025  y  h~. . .  (1 ) 

This  gives  us  at  once  the  spouting  velocity  for 
any  head.  It  must  be  borne  in  mind  that  h  is  the  head 
acting  at  the  point  of  issue  and  therefore  if  the  water  is 
delivered  from  a  pipe  line  the  head  h  is  what  is  left 
after  deducting  the  friction  loss. 

Example  1.  What  will  be  the  spouting  velocity 
under  a  surveyed  head  of  520  ft.  when  the  friction  loss 
is  30  ft?  In'  this  case  we  have  520  —  30  =  400  ft. 
effective  head  and  therefore 

V  =  8.025  V79ir=  8.025  X  22,14  =  177.67  ft.  per"second. 

It  needs  no  demonstration  to  see  that  if  the  area  of 
the  stream  be  represented  by  a  then  the  quantity  that 
will  issue  .from  the  nozzle  will  be 

Q  =  av  =  S.025aVTr (2) 

Example  2.     What  c|uantity  in  cubic  feet  i)er  sec- 
ond  will  flow  in  a  two-inch  diameter  circular  stream 
issuing  under  an  eft'ective  head  of  490  ft  .•' 
d  =  diameter   of   stream    in   inches,   then    2    inches    circular 


7rd= 


stream  has  an  area  of 


3.1416 

:a  = =.0218  sq.  ft. 

144 


144 


Q=:av^.0218  X  177.67  =  3.87  cubic  feet  per  second. 

The  ener.si}-  of  a  falling  body  may  be  represented 
b}-  the  weight  of  the  body  nudtiplied  by  the  height  it 
falls  and  as  the  weight  of  a  cubic  foot  of  water  ^  62.4 
pounds  we  have  the  footpounds  of  energy  repre- 
sented by 

V- 
62.4  X  Q  X  h  =  62.4  Q =  ft.  pounds   (3) 

2g 

and  as  there  are  550  ft.  pounds  jier  second  expended 
in  producing  work  at  the  rate  of  one  horsepower  have 
theoreticallv 


H.P.T  =  ■ 


62.4  Q   X   h 


62.4 


550 


550 


64.32 


X  Q  X  h (4) 
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and  if  the  water  wheel  has  an  efficiency  of  m  then  the 
horsepower  from  the  wheel  would  be  represented  by 

62.4 

H.P.=  M— Q  X  h  =  .1134  Q  h  ^  =  . 001763  v^QhM-.  .(5) 

5.50 

Example  3.  \\hat  horsepower  should  we  expect 
from  a  wheel  running  at  80  per  cent  efficiency  under 
490  ft.  efifective  head  and  using  a  2  in.  jet  of  water? 

80 

H.P.  =  .1134  X  3.87  X  490  X =  172 

100 

The  pressure  exerted  by  a  column  of  water  at 
rest  may  be  determined  by  considering  that  1  cubic 
ft.  of  water  weighs  62.4  pounds.  The  weight  of  pres- 
sure on  each  square  inch  of  the  base  will  therefore  be 

C2.4 

=.433  pounds. 

144 

and  for  a  height  of  column  h  ft.  we  would  ha\e 


chanics. 


p  :=  .43  h  or  h  =  - 


-  =  2.33    p. 


.(6) 


.43 

Example  4.  What  will  the  pressure  gauge  indi- 
cate when  the  gate  in  example  1  is  closed? 

520  X  .433  =  225.16  pounds  per  sq.  in.  and  when 
the  gate  is  open  and  the  efifective  head  is  490  ft.  then 

490  X  .433  =  212.17  pounds  per  sq.  in. 

To  arrive  at  a  clear  understanding  of  velocity  pres- 
sure, think  of  what  happens  when  we  hold  a  stick 
in  a  flowing  stream.  The  water  will  crowd  upon  the 
upstream  side,  and  the  greater  the  velocity  of  the 
current  the  higher  it  will  rise  against  the  stick.  The 
height  to  which  it  will  rise  is  a  measure  of  the  veloc- 
ity and  therefore  the  head  producing  the  velocity. 
If  we  eliminate  losses,  as  would  be  approximately  the 
case  if  we  turned  a  jet  of  water  upwards  in  a  vac- 
uum from  the  bottom  of  the  pipe,  we  would  then  have 
all  the  kinetic  energy  of  the  falling  water  raising  the 
same  water  quantity  and  therefore  it  would  rise  to 
the  same  height  as  that  from  which  it  fell  namely,  h. 

If  we  were  to  register  the  force  of  the  impulse  we 
would  find  that  the  pressure  against  a  frictionless  sur- 
face was  twice  the  static  pressure  as  shown  in  Fig.  23. 

Impulse  ^mass  X  velocity  or  F  =  m  v (7) 

which    is   one    of   the    fundamental    equations    in    me- 


In  the  case  of  a  jet  of  water  the  mass 


weight 


gravity 

62.4  X  a  X  V 
and  therefore =  weight  of  water  strik- 

cr 

ing  the  unit  surface  in  one  second  and  therefore  for 
an  area  of  one  sq.  in.  we  have 

62.4  a  V 

X  ' 


144  g 

and 

62.4  xav     V         2X62.4       a v=       124.8 

p  = = X- = ah=.866h..     (8) 

144  g  144  2g  144 

from  which  we  see  by  comparing  with  equation  (6) 
that  the  pressure  due  to  the  impulse  is  twice  the 
hydrostatic  pressure. 


©     oC 


Fig.   24. 

If  instead  of  a  plain  surface  we  use  a  curved  sur- 
face to  receive  the  jet  of  water  as  shown  in  Fig.  24, 
then  the  force  of  impulse  will  tend  to  force  the  surface 
in  the  same  direction  and  as  the  water  curves  over 
the  return  portion  (that  is  <  90°)  the  re  is  a  reactive 
force  lost  by  the  returning  water  equal  to 

w  V,  cos  /J 


because       >  o 


(9) 


i.e.  the  return  is  not  complete  and  therefore  the  reac- 
tion is  equal  to  the  impulse  , 

w  Vi  cos  j3 

S 
Where   W  is  the  weight  of  water  discharged  by  the 
bucket   in    one    second.     Combining   the   impulse   and 
reactive  component  we  then  get 


—  (V  —  V,) 
g 


(10) 


Fig.    23. 


as  the  impulse  -f-  (  —  (v  —  v,) (v,  cos  Q)  ) 

w  w 

F  =  — (  (V  — V,)  -I-  (v  —  V,)  —  (Vxi  cos  ;31  ) 
g 

V 

If  now  a  =  o,  then  vi  =  o  and  if  v.  =  — 

2 

the  condition  approached  in  tangential  wheels,  then  we 

have 

1  (^_v,)  +  (v-yj  -  (v„cos^)=  —  =  total  impulse 

g  ^ 

and  by   (S)   this  =  .866  h. 

which  is  twice  the  static  pressure  when  the  wheel  pitch 
circle  is  running  at  50  per  cent  of  the  water  jet 
velocity. 
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By  the  same  reasoning  it  will  be  seen  that  if  the 
wheel  be  locked  and  full  jet  turned  on  the  buckets  the 
impulse  +  reaction,  that  is  the  total  effort  tending  to 
move  the  bucket  and  therefore  straining  the  bolts  and 
balance  of  the  structure  will  theoretically  be 


2  w  V 


(V  +  \\)  =  • 


1.732  h 


.(12) 


g  S 

which  is  twice  the  normal  running  impulse  and  four 
times  the  static  pressure.  On  the  other  hand  it  is  also 
seen  that  the  impulse  entirely  disappears  when  vi  =  v 
and  the  wheel  would  then  be  running  at  spouting  ve- 
locity. 

Due  to  the  action  of  the  jet  alone  the  wheel  can 
never  attain  spouting  velocity  but  can  only  run  at 
such  a  speed  that  there  will  be  a  sufficient  impulse 
-|-  reaction  to  overcome  the  actual  load  +  the  losses 
of  friction  and  windage. 

In  practice  the  velocity  of  the  pitch  circle  of  the 
wheel  is  designed  to  run  not  at  50  per  cent  of  the 
spouting  velocity  as  determined  from  the  gross  head 
reduced  by  friction  in  pipe  (H  — f=h)  but  at  about 
47  to  49  per  cent  of  the  actual  spouting  velocity  re- 
duced by  gate  and  nozzle  and  windage  and  bucket 
surface  friction  losses.  In  other  words  all  the  hy- 
draulic losses  that  occur  tend  to  reduce  the  velocity 
causing  the  impulse  and  reaction.  This  corresponds 
in  most  cases  with  42  to  47  per  cent  of  v  =  V  2gh. 


ERRATA   NOTICE. 
The  Rotary  Air  Compressor. 
In  the  discussion  of  the  rotary  air  compressor,  which  ap- 
peared in  these  columns  of  March  23d,  several  errors  were 
introduced  and  hence  the  following  errata  should  be  noted  by 
those    following    this    series    of    articles. 

In  the  equation  for  power  the  mean  effective  pressure  p, 
should  be  used.    Thus, 


kv 


Hence 


VI  L  \pi  / 

P  Q. 


1 


Power : 


550 
in  which  Q,  is  the  cu.  ft.  per  sec.  entering  the  impeller  blades, 
and  p  the  mean  effective  pressure. 

Thus  in  the  illustrative   problem   of  the  same   issue  we 
should   compute   the   power   as   follows: 

p,=  14.T  X  144  =  2,120  lb.  per  sq.  ft.     v,  =  13  cu.  ft.  per  lb. 
p,^  69,650  lb.  per  sq.  ft. 

Since  p,  V,- ",  we  have:     2,120  X   (13.1)' "  =  69,650  X  v,'" 
V2  =  1.103  cu.  ft.  per  lb. 

13.1         1,000  X  13.1 
..  Q,  =  Q,  X = =  11,875    cu.    ft.    at    14.7 


1.103 


1.103 


lb.  per  sq.  in. 
Pi 

Substituting:  p 


P: 


k 

[( )— 1] 

Pi 

2,120  X  1.41 


mean   effective   pressure. 


.41  X  13.1 
982  X  11,875 


69,650=" 

[( )- 

2,120 


1]  =  982  1b.  per  sq.  ft. 


Po  =  - 


•  =  353.0  Horsepower. 


550  X  60 

Which  is  the  total  h.p.  delivered  to  the  shaft  of  the  impeller. 

In  addition  in  the  derivation  of  the  several  formulas  in  the 
article  above  referred  to,  the  following  errors  occur,  viz: 

P.  W  I 

:=  (1  -f  k ) should  be  —  exponent 

P.  Pi  V,  k 

u»'  e  N  u,= 

W  =  e  N  = should  be  W  = 

Ig  g  . 


PROFIT-MAKING    IN    ELECTRICAL    CON- 
TRACTING.' 

BY    LOUIS    LEVY. 

In  figuring  contract  work — that  is  in  estimating 
from  a  plan  and  specification  as  submitted  by  archi- 
tects, we  use  a  form  printed  for  the  particular  pur- 
pose. On  one  side  of  the  sheet  is  room  for  itemiz- 
mg  each  floor  of  the  job  and,  if  it  is  an  irregular  job, 
there  is  space  for  itemizing  each  room  with  places 
for  the  number  of  outlets — whether  center  or  bracket, 
also  whether  single,  2,  4,  lights,  etc.  On  the  same 
line  as  the  outlet  we  have  space  for  the  plugs,  switches, 
circuit,  the  number  of  feet  of  conduit  necessary  to 
complete  that  particular  outlet,  and  also  the  wire 
and  a  place  for  the  labor  necessary  to  install  the  par- 
ticular material  we  have  listed  as  necessary  for  the  out- 
lets marked.  When  we  get  through  taking  off  a  job, 
we  have  measured  up  every  piece  of  pipe  in  the  most 
particular  way,  and  taken  off  our  labor  in  so  close 
a  manner  that  we  feel  we  are  not  guessing  but  actually 
figuring  labor.  We  then  add  the  quantities  we  have 
listed  and  this  gives  us  the  number  of  feet  of  conduit, 
wire,  hours  of  labor,  and  all  other  information. 

On  the  reverse  side  of  the  sheet  we  have  columns 
for  quantities — a  printed  list  of  material  and  column 
for  price  on  each  and  in  total — also  a  separate  column 
for  the  finish  of  the  job.  We  get  our  total  quantities 
fiom  the  details  listed  and  in  figuring  our  cost  we  use 
prevailing  prices  at  which  we  can  buy  material. 

We  have  used  in  past  years — when  we  were  doing 
bush  and  knob  work — a  method  of  averages  at  so  much 
per  outlet,  but  on  conduit  work,  we  have  not  done 
enough  to  warrant  us  to  try  this  method,  unless  we  are 
not  particular    as  to  whether  we  get  the  job. 

After  the  amount  of  cost  is  computed,Hhe  percent- 
age we  expect  to  get  as  profit  is  added  and  a  bid  is 
made  out  on  printed  forms  for  that  purpose.  At  the 
f  resent  time  we  are  adding  50  per  cent  of  our  cost 
to  arrive  at  the  amount  we  should  bid  on  the  job.  The 
copy  of  the  bid  and  the  estimate  itself  are  then  filed 
in  numbered  envelopes.  We  use  a  4  x  6  filing  cabinet 
to  index  these  envelopes — use  the  locations  as  the 
main  index  and  cross-index  under  architects,  owners 
and  contractors  headings.  Our  files  now  are  as  high 
as  4300,  each  number  representing  something  in  the 
v/ay  of  overhead  expense  without  any  guarantee  of 
return  for  the  investment. 

We  do  not  attempt,  with  very  few  exceptions, 
lo  follow  up  an  estimate — believing  that  if  we  are  low 
we  will  generally  get  the  job. 

When  we  do  get  a  contract,  we  open  a  folder  in  a 
filing  cabinet,  which  is  legal  size,  and  head  it  by  what- 
ever" letter  of  the  alphabet  it  may  be,  and  the  next 
rumber:  as,  for  instance,  the  Coliseum  would  be  C  and 
if  97  was  the  last  number  under  C  that  was  used,  the 
r.ew  contract  would  be  C-98.  All  papers  are  trans- 
ferred to  this  folder — a  copy  of  the  inspection  report, 
also  all  papers  which  refer  to  the  contract,  as  well  as 
plans,  and  we  make  a  practice  of  getting  a  set  of  plans 
and  specifications  of  every  job  we  do,  so  that  we  can 
lay  our  hand  on  any  plan  asked  of  us  for  possibly  five 
vears  back. 


'A  paper  read  before  .?an  Francisco  Local  No. 
State  Association  of  Electrical  Contractors. 


1,   California 
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At  the  time  of  opening  the  contract  we  enter  the 
number  in  a  small  book,  in  which  is  kept  the  inspec- 
tion number,  a  record  of  labor  and  material  tag  num- 
bers. These  tag  numbers  are  entered  in  this  book  be- 
fore an  order  for  material  is  filled  and  we  have  by  this 
means  an  index  to  all  material  charges  which  should 
be  in  the  file  when  the  contract  is  completed. 

1st.     Amount  o£  contract  work  on  hand; 

2d.     Amount   of   labor   and   material   installed  on   unlinished 
contracts ; 

3d.     Amount  of  mcney  billed  on  unfinished  contracts; 

4th.     Amount  of  gross  profit  on  finished  contracts; 

5th.     Amount  of  actual  profit  on  contracts. 
The  entries  are  necessary  for  any  one  to  keep  his 
cost  up  to  the  minute  and  not  as  most  of  us  have  done 
— leave  it  accumulate  and  unless  in  special  instances — 
never  total   up. 

When  we  secure  a  contract,  we  make  a  journal 
entry  charging  an  account  called  "Work  to  be  per- 
formed" and  crediting  a  "Contract  Account." 

When  materials  go  out,  the  cost  is  charged  in  total 
at  the  end  of  the  month  to  an  account  called  "Cost  of 
Contracts"  and  credited  to  "Material  Account."  Of 
course,  this  means  figuring  cost  of  each  material  item, 
but  if  this  is  done,  your  material  account  tells  you 
how  much  stock  you  have  on  hand  continually,  pro- 
viding you  charge  material  account  with  your  pur- 
chases. I  believe  now  that  most  of  you  depend  on 
your  yearly  inventory  to  tell  you  what  your  stock  is. 
We  post  cost  of  each  material  item  to  loose  sheets 
headed  Cost  of  Contract  Sheets,  having  a  separate 
sheet  for  each  contract  and  the  total  of  these  sheets 
must  correspond  with  "Cost  of  Contract"  in  the  ledger. 
We  do  the  same  with  labor — we  have  a  "Labor  .Vccount" 
same  as  "Material"  and  this  account  tells  how  much 
is  paid,  while  the  "Cost  of  Contract"  account  is  charged 
with  what  is  paid.  Each  item  is  posted  to  the  con- 
tiact  on  which  it  applies.  The  total  of  the  labor 
charged  on  these  cost  sheets  must  correspond  with 
the  total  of  what  shows  in  the  labor  column  of  the 
"Cost  of  Contract."  This  is  the  part  which  must  be 
kept  up  and  you  will  see  later  when  at  the  end  of  the 
month — the  finished  contracts  are  taken  out  from  the 
unfinished  contracts. 

When  the  job  is  roughed  in — we  send  a  bill  call- 
ing for  75  per  cent  of  the  contract — as  a  rule.  We 
use  one  copy  of  the  bill  as  a  journal  entry  and  the 
other  is  filed  in  the  folder  mentioned  before  when  we 
first  opened  the  contract.  The  journal  entry  is  posted 
as  follows:  the  Accounts  Receivable  account  is  charged 
and  the  "Work  to  be  Performed"  account  is  credited. 
As  this  "Work  to  be  Performed"  account  now  stands, 
it  shows  the  amount  not  billed  on  contracts  which  are 
on  the  books. 

At  the  end  of  the  month,  all  finished  contracts 
are  handled  together  and  the  cost  of  each  contract  is 
charged  to  "Finished  Contracts"  and  credited  to  "Cost 
of  Contracts."  We  get  the  cost  of  each  contract  from 
our  cost  sheets  which  you  will  remember  were  to  be 
posted  each  day.  The  result  of  this  entry  is  that  all 
the  "cost  of  material  and  labor  on  contracts  which  are 
finished  and  which  had  been  charged  to  "Cost  of  Con- 
tiact"  account  are  balanced  and  the  account  contin- 
ues to  show  the  amount  of  labor  and  material  invested 
in  unfinished  contracts."  This  is  the  part  that  appears 
to  me  of  much  importance.     How  many  of  you,  when 


you  are  asked  by  Bradstreets'  or  Dun's  or  your  bank 
or  your  jobber  for  a  statement  of  how  your  assets  and 
liabilities  stand,  could  swear  to  the  amount  of  labor 
material  invested  in  unfinished  work  and  tell  the 
amount  billed  against  this  investment  without  want- 
ing a  day  or  two  to  check  up. 

Another  entry  is  inade  of  the  amount  charged  for 
:i  contract.  This  amount  is  charged  to  "Contract  Ac- 
count" and  credited  to  "Finished  Contracts." 

The  result  of  this  entry  is  that  all  finished  con- 
tracts are  taken  froin  what  appears  in  "Contract  Ac- 
count" as  live  contracts,  and  this  account  shows  now 
what  total  of  work  is  actually  under  way — while  the 
"Finished  Contracts"  show  the  total  gross  profit  on  all 
work  finished,  the  cost  having  been  charged  and  the 
amount  secured  being  credited.' 

In  writing  the  above  explanation  of  the  bookkeep- 
ing entries  we  make  use  of  to  get  a  true  statement  of 
our  contracts,  I  do  not  give  you  any  idea  of  the  cost 
of  keeping  this  work  straight — yet  every  one  of  you 
will  admit  that  you  attempt  to  do  the  same  thing  in 
your  own  way.  The  method  as  outlined  was  given 
to  us  by  a  firm  of  accountants  who  installed  in  1906 
the  system  of  tags  and  records  we  are  using.  We 
have  made  changes  in  several  details  but  I  have  not 
found  anything  that  will  give  us  the  results  we  want 
in  any  other  manner.  We  go  a  great  deal  further  than 
the  above  because  we  want  to  know  our  profit  each 
month  and  we  apportion  our  overhead  expense  to  each 
job,  using  the  labor  on  each  job  as  the  best  basis  on 
which  to  figure  the  expense  burden,  but  I  would  not 
advise  any  of  you  to  attempt  to  do  this.  Our  business 
permits  me  to  watch  this  end  of  the  work  and  it  cer- 
tainly takes  a  large  portion  of  expense  to  get  what  we 
get,  but  we  would  not  change  for  all  the  money  we 
have  spent. 

To  show  the  advantage  derived  in  having  one  of 
the  firm  on  the  inside  all  the  time,  we  should  say  that 
during  the  month  of  February  we  did  $789.40  worth 
of  work  on  jobs  between  $10.00  and  $50-00  on  which  we 
made  55  per  cent  on  our  selling  price — or  123  per  cent 
on  our  cost.  We  also  know  that  on  the  last  200  con- 
tracts we  did  we  charged  $43,544.  Our  cost  of  labor, 
material  and  sundries  was  $27,325,  and  our  percentage 
of  profit  on  cost  was  59.6  and  on  selling  price  37.2 
These  results  we  get  by  close  buyi-ig  and  watching 
our  labor.  We  would  sooner  pay  a  superintendent  a 
large  salary  and  have  every  move  of  our  $5.00-a-day 
men  count,  than  pay  two  $5.00-a-day  men  to  do  in 
their  own  way  what  one  man  with  intelligent  superin- 
tending can  do. 


BELL  ASKS  TO  BUY  PASADENA  HOME 
TELEPHONE. 

The  Pacific  Telephone  and  Telegraph  Company, 
under  the  provision  of  the  new  public  utilities  act,  has 
applied  to  the  California  Railroad  Commission  to  buy 
the  Home  Telephone  and  Telegraph  Company  of  Pasa- 
dena. In  the  application  the  Pacific  Company  declares 
that  it  has  options  on  4,879,51  of  the  total  5,190  of  the 
Home  Company  shares  at  $44  per  share,  and  that  the 
total  value  of  the  Home  plant  is  $730,0000.  The  Pacific 
Company  declares  that  the  presence  of  two  companies 
in  Pasadena  subjects  the  people  to  annoyance  and  in- 
convenience and  that  the  City  Council  suggested  the 
purchase  of  the  Home  Company  and  is  in  favor  of  it. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

WATER  RIGHT  LEGISLATION. 
New  Mexico,  North  Dakota,  Oklahoma,  South  Dakota  and  Oregon. 

BY  A.   E.  CHANDLER. 


In  accordance  with  resolutions  adopted  by  the 
legislatures  of  Oregon  and  Washington  in  1903  a 
commission  was  appointed  by  the  governor  of  each 
state  to  draft  a  water  code.  As  a  result  of  a  joint  ses- 
sion of  the  two  commissions  with  officials  of  the  United 
States  Reclamation  Service,  Mr.  Morris  Bien,  super- 
vising engineer  of  the  Service  in  charge  of  land  and 
legal  matters,  agreed- to  prepare  a  draft  for  the  com- 
missions. Mr.  Bien's  draft  was  widely  circulated  in 
order  to  receive  the  benefit  of  the  criticism  of  many 
interested  in  the  subject.  The  corrected  draft  is  gen- 
erally referred  to  as  the  "Bien  Code,"  and  although  Mr. 
Bien  aimed  to  take  what  he  considered  best  from  all 
the  existing  codes,  most  closely  follows  the  1903  Utah 
statute.  It  was  not  adopted  in  Oregon  and  Washing- 
ton but  was  in  North  Dakota,  Oklahoma  and  South 
Dakota  in  1905  and  in  New  Mexico  in  1907. 

Acquirement  of  rights.  As  provided  in  the  1903 
Utah  statute,  applications  must  be  made  to  the  state 
engineer  who,  for  stated  causes,  has  the  power  of  re- 
jection. Notice  of  application  is  published  and  evi- 
dence of  interested  parlies  considered.  In  case  of 
approval  the  state  engineer  fixes  the  time  for  comple- 
tion of  works  and  for  application  to  beneficial  use,  not 
exceeding  five  years  and  four  years  additional  respect- 
ively from  date  of  approval.  He  has  the  power,  for 
causes  stated,  to  extend  such  times  three  years  and  two 
years  respectively.  Regarding  the  proof  of  completion 
of  works  and  application  to  beneficial  use  the  code 
follows  Idaho. 

Adjudication  of  rights.  That  part  of  the  code  deal- 
ing with  the  determination  of  water  rights  is  restricted 
to  five  short  sections.  The  state  engineer  makes 
"hydrographs,  surveys  and  investigations  of  each 
stream  system  *  *  *  obtaining  and  recording  all 
available  data  for  the  determination,  development  and 
adjudication  of  the  water  supply  of  the  state."  Upon 
completion  of  survey,  the  .state  engineer  delivers  what 
data  is  deemed  necessary  to  the  attorney  general  who 
eiiters  "suit  on  behalf  of  the  state  for  the  determina- 
tion of  all  rights  to  the  use  of  such  water,  in  order  that 
the  amount  of  unappropriated  water  subject  to  disposi- 
tion by  the  state  under  the  terms  of  this  act  may  be- 
come known." 

In  any  suit  ovei  water  rights  all  claimants  must  be 
made  parties  and  when  such  suit  is  filed,  the  court  shall 
direct  the  state  engineer  to  make  surveys  and  assemble 
the  necessary  data.  The  aim  of  the  sections  is  to  allow 
the  state  engineer  to  secure  a  determination  of  the 
rights  on  streams  most  used  for  irrigation  and  also 
to  provide  for  a  complete  determination  on  those 
streams  where  suit  is  entered  by  private  parties. 

Distribution  of  Water.  The  distribution  of  water 
is  cared  for  as  in  the  states  previously  discussed.  The 
state  is  divided  by  the  legislature  into  three  or  more 
divisions  along  drainage  lines.  A  commission  is  ap- 
pointed for  each  division  and  the  commissioners  with 


the  state  engineer  form  the  board  of  water  commis- 
sioners. The  state  engineer  divides  each  division  into 
districts  and  the  commissioner  appoints  a  water  master 
for  each  district. 

Oregon. 
As  stated  above,  Oregon  appointed  a  "water  code 
commission"  in  1903,  but  little  was  done  at  the  1905 
session  of  the  legislature  beyond  creating  the  office  of 
state  engineer.  In  1907  a  second  commission  recom- 
mended the  "Bien  Code"  but  it  did  not  pass.  In  1909, 
following  the  recommendation  of  a  commission  which 
had  at  its  disposal  the  able  assistance  of  Clarence  T. 
Johnston,  then  State  Engineer  of  Wyoming,  a  code 
was  adopted  which  varies  but  little  from  that  of 
Wyoming. 

The  state  is  divided  into  two  water  divisions  with 
a  division  superintendent  in  charge.  The  two  super- 
intendents and  the  state  engineer  form  the  board  of 
control.  Contrary  to  the  uniform  practice  elsewhere 
all  three  offices  are  elective  instead  of  appointive. 

The  only  striking  departure  from  the  Washington 
system  is  the  procedure  for  defining  rights.  The  sec- 
tions in  regard  thereto  are  almost  word  for  word  the 
Wyoming  sections  up  to  and  including  the  determina- 
tion of  rights  by  the  board  of  control.  Instead  of  consid- 
ering such  final  unless  appealed  from,  the  Oregon  stat- 
ute provides  that  a  certified  copy  of  the  determination 
and  the  original  evidence  shall  be  filed  with  the  clerk  of 
the  circuit  court  which  fixes  a  time  for  hearing  the  de- 
termination. The  court  after  the  necessary  hearings 
either  affirms  or  modifies  the  determination  of  the 
board. 

A  minor  difference  in  the  method  of  adjudication 
is  that  the  determination  in  Oregon  is  initiated  not  by 
the  board  of  its  own  motion  but  by  petition  of  one 
or  more  water  users  upon  the  stream.  As  the  board 
always  has  before  it  more  petitions  for  determinations 
than  it  can  act  upon,  it  is  clear  that  the  change  in 
procedure  is  of  no  practical  importance. 

The  new  legislation  adopted  in  the  western  states 
prior  to  the  1909  statute  in  Oregon,  is  silent  in  regard 
to  riparian  rights,  although  such  rights  are  recognized 
in  Nebraska  and  the  Dakotas.  The  Oregon  statute, 
however,  provides  that  the  use  of  riparian  proprietors 
shall  be  limited  to  the  extent  of  the  beneficial  use  prior 
to  the  passage  of  the  act  or,  where  works  were  under 
construction  at  the  date  of  passage,  to  the  amount  of 
v.ater  applied  to  beneficial  use  in  a  reasonable  time 
as  fixed  by  the  board  of  control.  This  part  of  the  stat- 
ute is  of  very  doubtful  validity  as  it  is  generally  un- 
derstood that  the  legislature  is  powerless  to  limit  a 
vested  right  and  the  riparian  right  does  not  depend 
I'.pon  use. 

Review  of  Legislation.  In  May,  1904,  the  state 
engineers  of  the  eight  states  then  having  the  office 
formed  the  Association  of  State  Engineers.  The  first 
regular   meeting  was   held   at   Boise,   Idaho,   in   Sep- 
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tember,  1904.  As  a  result  of  a  close  examination  of 
the  provisions  of  the  various  statutes  it  was  then 
agreed  that  the  only  difference  of  importance  was  in 
the  method  of  determining  rights,  and  the  same  view  is 
held  today. 

In  Wyoming,  Nebraska  and  Nevada  rights  are  de- 
termined by  a  state  engineer  or  engineering  board, 
subject  to  review  by  the  courts  on  appeal.  The  method 
has  the  advantage  of  freedom  from  embarrassing  pro- 
cedure as  the  officials  collect  the  necessary  field  data 
and  proofs  and  are  so  familiar  with  the  essentials  that 
the  irrelevant  is  summarily  eliminated.  The  rights 
are  accordingly  determined  with  comparative  speed 
and  at  low  cost. 

In  Colorado,  Idaho,  Utah,  North  Dakota,  Okla- 
homa, South  Dakota  and  New  Mexico  adjudications 
are  made  by  the  courts  after  the  assembling  of  physical 
data  by  the  state  engineer — except  in  Colorado  where 
the  state  engineer  has  no  connection  with  the  adjudi- 
cation. The  chief  argument  of  the  proponents  of  this 
legislation  is  that  no  other  method  is  legally  sound. 
It  so  happens,  however,  that  the  board  or  adminis- 
trative method  has  been  upheld  by  the  supreme  courts 
of  Wyoming  and  Nebraska,  and  the  court  method  has 
been  held  unconstitutional  in  Idaho — the  only  case 
in  which  it  has  been  before  the  courts  (again  except- 
ing Colorado). 

The  constitutionality  of  the  Wyoming  statute  pro- 
viding for  the  new  system  of  defining  rights  was  ques- 
tioned in  Farm  Investment  Company  v.  Carpenter 
(61  Pac.  266)  decided  May  26,  1900— after  the  statute 
had  been  in  operation  ten  years.  The  Supreme  Court 
in  upholding  the  statute  made  the  following  pertinent 
statement  regarding  the  efficiency  of  the  two  methods : 

As  between  an  investigation  in  the  courts  and  by  the  board, 
it  would  seem  that  an  administrative  board,  with  experience  and 
peculiar  knowledge  along  this  particular  line,  can.  in  the  first  in- 
stance, solve  the  questions  involved,  with  due  regard  for  private 
and  public  interests,  conduct  the  requisite  investigation,  and 
make  the  ascertainmeiit  of  individual  rights,  with  greater  facil- 
ity, at  less  expense  to  interested  parties,  and  with  a  larger  de- 
gree of  satisfaction  to  all  concerned. 

In  the  same  case  it  was  contended  that  although 
the  system  might  be  valid  for  defining  rights  which 
had  accrued  subsequent  to  the  adoption  of  the  con- 
stitution, it  was  certainly  invalid  for  defining  rights 
accruing  prior  thereto  and  the  Court  answered : 

It  follows  from  what  has  already  been  said  that  in  this  re- 
gard there  exists  no  ditTerence  between  claimants  whose  rights 
accrued  prior  to,  and  those  acquiring  rights- after,  the  adoption 
of  the  constitution  and  the  statute  in  question. 

In  Crawford  v.  Hathaway  (93  N.  \V.  781)  the 
validity  of  the  Nebraska  statute  was  atacked  and  the 
Supreme  Court  said : 

The  Wyoming  statute,  from  which  ours  is  borrowed,  has 
been  subjected  to  judicial  construction  and  is  upheld  by  the 
Supreme  Court  of  that  -  State  on  the  express  ground  that  the 
powers  authorized  therein  are  not  judicial,  but  administrative. 
*  *  *  With  this  authoritative  construction  of  the  statute,  and  a 
decision  of  the  very  question  raised  in  the  case  at  bar  upon  rea- 
soning quite  convincing  and  satisfactory,  it  would  seem  that  the 
question  should  be  regarded  as  at  rest.  The  primary  object  of 
the  board  is  for  the  purpose  of  supervising  the  appropriation,  dis- 
tribution and  diversion  of  water.  This  is  obviously  an  adminis- 
trative rather  than  a  judcial  function. 


In  Bear  Lake  v.  Budge  (75  Pac.  614)  the  Idaho 
Supreme  Court  held  invalid  that  part  of  the  1903  stat- 
ute providing  for  the  initiation  by  a  water  commis- 
sioner of  suits  to  determine  water  rights,  in  the  follow- 
ing words: 

Said  provision  also  violates  the  provision  of  our  statutes 
v.hich  requires  suits  to  be  brought  in  the  name  of  the  real  party 
in  interest.  The  water  commissioner,  a  public  official,  is  not 
the  real  party  in  interest  in  a  suit  to  quiet  title  or  to  determine 
adverse  interest  in  property  not  claimed  by  or  belonging  to  him 
or  the  state. 

The  new  Oregon  method  is  designed  to  meet  the 
objections  of  those  who  contend  that  only  a  regular 
judicial  tributnal  should  establish  water  rights-  As 
stated  above,  the  1909  Oregon  statute  provides  for  an 
immediate  affirmance  or  modification  of  the  determina- 
tion of  the  board  by  the  circuit  court.  Regarding  this 
I'eature  Mr.  Lewis,  State  Engineer  of  Oregon,  in  his 
third  biennial  report  (1909-1910)  states: 

It  is  doubtful  if  the  requirement  of  a  confirmation  by  the 
court  strengthens  the  water  code.  On  the  other  hand  it  is 
argued  that  this  simply  prolongs  the  proceeding  unnecessarily 
and  that  the  determination  of  the  board,  the  members  of  which 
are  supposed  to  have  a  special  and  technical  knowledge  of  the 
conditions  involved,  should  be  final  without  the  intervention  of 
the  court,  except  upon  appeal.  It  is  also  argued  that  such  appeal 
slould  only  be  allowed  to  the  Supreme  Court  thus  saving  the 
delay  occasioned  by  taking  the  matter  first  into  the  Circuit  Court 
and  then  to  the  Supreme  Court. 

Acquirement  of  Rights.  It  has  been  stated  that 
the  following  states  have  state  engineers  to  whom  ap- 
plications on  furnished  printed  forms  must  be  made 
by  intending  appropriators  :  Wyoming,  Nebraska,  Idaho, 
Utah,  Nevada,  New  Mexico,  North  Dakota,  Oklahoma, 
South  Dakota  and  Oregon.  The  state  engineer  of  each 
of  the  above  states  will  send  an  application  blank  and 
instructions  on  request  and  every  intending  appro- 
priator  should  follow  the  directions  carefully  and  rigid- 
ly and  thus  avoid  later  trouble.  To  the  above  list 
Colorado  should  be  added  as  the  state  engineer  there 
issues  instructions  regarding  maps  and  statements  to 
be  filed  within  sixty  days  after  the  commencement  of 
surveys  or  actual  construction  of  any  ditch  or  reservoir. 

Texas  requires  the  filing  of  a  map  and  statement 
within  90  days  after  commencing  construction,  in  the 
office  of  the  county  clerk  of  the  county  where  headgate 
is  situated. 

The  remaining  western  states,  Arizona,  Califor- 
nia, Kansas.  Montana  and  Washington  still  follow 
the  crude  practice  of  posting  notices. 

At  the  close  of  the  first  paper  of  this  series  an 
example  of  a  California  water  notice,  accepted  by  the 
Supreme  Court,  was  given  to  show  how  little  definite 
information  need  be  stated  in  the  notice  to  meet  the 
lequirement.  The  following  form  of  notice  has  been 
used  by  the  United  States  Reclamation  Service  in  the 
states  last  mentioned  and  with  slight  changes  and 
omissions  can  be  adapted  to  any  case. 

Form    of    Xofioe   of   Water    Approprinlion. 

claims   at   tlie  point  -n-liere  this   notice  is 

posted,   ail   the   unappropriated   waters   of   the    

River,  both  surface  and  underflow,  more  specifically  stated  as 
amounting  to cubic  feet  per  second* 

This  notice   is  posted  on    190 on  a 

tree  on  the    bank  of  the    River,  in  Sec. 

_  _   -J. R M.,   at  a  point  distant 
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feet  and  bearing  from  the corner  of  said  sec- 
tion. 

The  water  is  to  be  used  for  irrigation,  domestic,  power, 
raeclianlcal  and  otiier  beneficial  uses  in  and  upon  lands  situated 
in  counties  and  located  in  tlie  following  town- 
ships     

The   water   hereby   appropriated   is   to   be   stored   by   means 

of  a  dam   located   in   Ses T H 

in    a   reservoir   located    in   Ts R and    will    be 

conducted  to  the  points  of  intendfii  use  by  mcfiim  of  canals. 
flumes,  pipes,  tunnels,  or  other  appropriate  means  of  convey- 
ing water,  of  the  following  dimensions  and  grade  as  will  give 
capacity  of   cubic  feet  per  second. 

♦In  California  the  amount  should  be  stated  in  inches  under 
four-inch  pressure. 

In  Arizona  the  territorial  laws  (first  state  legis- 
lature now  in  session)  require  that  a  copy  of  the 
notice  must  be  recorded  in  the  office  of  the  county 
lecorder  of  the  counties  in  which  the  ditch  lies  and 
also  in  the  office  of  the  Secretary  of  the  Territory — no 
time  limit  is  specified.  In  California  and  Kansas,  a 
copy  of  the  notice  must  be  filed  in  the  office  of  county 
recorder  (county  clerk  in  Kansas)  of  the  county 
where  posted  in  ten  days  and  work  must  begin  in  60 
days.  In  Montana  a  verified  copy  must  be  filed  in  the 
office  of  county  clerk  of  county  where  posted  in  20  days 
and  work  must  begin  in  40  days.  In  Washington  a  copy 
of  the  notice  must  be  filed  in  office  of  county  auditor  of 
county  where  posted  in  ten  days  and  work  on  stor- 
age works  must  begin  within  three  months  and  on 
diversion  works  within  six  months.  In  Montana,  in 
case  of  appropriation  from  adjudicated  streams,  the 
new  appropriator  within  40  days  after  completion 
makes  application  to  clerk  of  district  court  who  orders 
an  examination  by  a  competent  engineer.  A  hearing 
after  published  notice  is  held  and  the  court  limits  the 
appropriation  in  accordance  with  its  findings.  The 
procedure  was  adopted  in  1907.  Montana  has  had  a 
state  engineer  since  1903  but  his  duties  are  confined 
to  operations  under  the  Carey  Act.  In  view  of  the  sim- 
ple procedure  in  regard  to  the  acquirements  of  rights 
existing  in  other  states  having  state  engineers  the 
JTontana  innovation  is  both  inexplicable  and  inexcus- 
able. Any  logical  procedure  should  precede  construc- 
tion and  not  follow  it. 

Aside  from  the  information  and  warning  regard- 
ing the  amount  of  unappropriated  water  an  intending 
appropriator  receives  in  the  states  requiring  applica- 
t'ons  to  a  state  engineer,  he  is  materially  assisted  by 
definitely  knowing  the  time  limit  for  construction 
and  application  to  beneficial  use.  In  the  states  allow- 
ing the  posting  of  notices  the  statutes  merely  provide 
that  the  right  shall  relate  back  to  the  date  of  posting 
if  the  work  is  completed  with  reasonable  diligence — to 
determine  which,  in  case  of  conflict,  means  litigation. 

Instances  do  not  often  arise  where  the  state  engi- 
neer is  called  upon  to  reject  an  application  for  the  rea- 
son of  probable  detriment  to  the  public  welfare.  As 
previously  stated  this  authority  was  given  to  the  state 
engineer  by  the  1903  Utah  statute  but  was  interfered 
with  by  the  district  court  and  was  repealed  in  1905. 
In  the  recent  Oregon  case  of  Cookinham  v.  Lewis  (114 
Pac.  88).  decided  Mar.  7,  1911.  the  provision  of  the 
Oregon  1909  statute  authorizing  the  state  engineer 
and  board  of  control  to  reject  an  application  where 
the  proposed  use  is  a  "menace  to  the  safetv  and  wel- 
fare of  the  public"  was  upheld.  It  is  noteworthv  that 
Utah,  which  was  originally  characterized  by  central- 
ized authority,  should  deny  this  power  to  a  state  offi- 


cial, and  that  Oregon,  where  the  practice  is  so  new 
and  so  foreign  from  that  which  preceded,  should 
uphold  it. 

Water  rights  initiated  by  application  to  the  state 
engineer  are  based  upon  beneficial  use  and  perpetual 
unless  abandoned  or  forfeited  through  nonuse — as  was 
the  case  prior  to  the  adoption  of  the  new  legislation. 
The  only  exception  is  the  right  for  power  purposes 
which  has  been  limited  in  California  (1911)  and  Ore- 
gon (1909)  to  a  forty  year  term  and  on  which  an 
annual  tax  depending  upon  its  magnitude  is  levied. 
The  legislation  regarding  power  rights  will  be  consid- 
ered in  a  later  article  dealing  with  rights  of  way  over 
public  land. 

Conclusion,  it  should  be  emphasized  in  closing 
that  the  "new  legislation"  which  has  been  discussed 
is  dictated  solely  by  good  business  sense.  Instead  of 
endless  litigation  regarding  existing  rights  and  no 
system  worth  considering  regulating  new  appropria- 
tions, as  in  California,  the  new  plan  provides  a  full 
determination  of  existing  rights  in  a  single  proceed- 
ing, the  proper  distribution  of  water  by  state  officials 
according  to  such  determination,  and  a  complete  con- 
trol of  the  acquirement  of  new  rights  by  a  central  office. 
It  rests  upon  the  same  legal  basis  as  the  old  and  in 
no  way  attempts  to  interfere  with  or  limit  vested 
rights.  It  is  applicable  to  any  condition  of  topog- 
raphy or  climate,  as  is  illustrated  by  its  acceptance 
by  Nebraska  in  the  east  and  Oregon  in  the  west,  by 
North  Dakota  in  the  north  and  New  Mexico  in  the 
south.  It  leads  the  way  from  chaos  and  strife  to 
(■rder.   harmonv,   and    efficiency. 


THE    VELOCITY    OF    LIGHT    USED    TO    SIM- 
PLIFY VOLTAGE  REGULATION'COM- 
PUTATION. 

BY   R.   S.   BROWN. 

The  exact  calculation  of  voltage,  current  and 
power  at  the  end  of  an  alternating  current  transmis- 
sion line  can  only  be  made  by  the  use  of  the  exact 
equations,  deduced  by  the  infinitesimal  calculus,  which 
treat  the  line  constants,  resistance,  inductance  and 
capacity,  as  uniformly  distributed  along  the  line.  In 
these  equations  all  the  quantities  concerned  are  vec- 
tors and  the  equations  involve  hyperbolic  functions 
of  the  angle  /8  =  V  Z  Y,  expressed  in  radians.  Their 
form  is  as  follows : 

sinh  j8 
eg  =  Cr  cosh  yS  -^-  Ir  Z  

P 

sinh  /8 


Is  =  Ir  cosh  ^  -f  Cr  Y  ■ 

P 

Where, 

eg  =  Star  voltage  at  generator, 
er  =  Star  voltage  at  receiver. 


Is 


Star  current  at  generator. 


Ir  =  Star  current  at  receiver. 
Z  =  Total  impedance  per  wire  of  line. 
Y  =  Total  admittance  per  wire  of  line. 
By  the  aid  of  tables  of  cosh  /5  and  sinh  /3,  the  ap- 
plication of  these  equations  is  not  especially  difficult, 
although  it  involves  quite  a  bit  of  numerical  ^vork. 
For  the  "engineer,  however,  whb  is  more  atcus- 
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tomed  to  dealing  in  powers  of  numbers  than  hyper- 
bolic functions,  the  terms  involving  these  functions 
may  be  expanded  into  a  series  containing  powers 
of  ZY  and  all  the  terms  of  these  series  beyond  the 
first  or  second  neglected  as  being  of  minor  magnitude. 
By  means  of  such  an  approximation  the  voltage  equa- 
tion becomes 

ZY 

eg-e,  (1-f )  +  Zl, 

2 

This  would  be  the  exact  equation  for  voltage  if 
all  the  capacity  of  the  line  were  collected  into  two 
equal  lumps  and  one  lump  placed  at  each  end  of  the 
line.  This  fact  has  given  rise  to  the  so-called  "split 
capacity"  treatment  of  the  subject.  Such  approxima- 
tion for  lines  not  exceeding  one  hundred  miles  in 
length  gives  results  close  enough  for  most  purposes, 
the  error  introduced  in  the  voltage  regulation  thus 
found  not  exceeding  2  per  cent.  This  approximation 
has  the  added  advantage  that  if  the  power  factor  of 
the  load  be  replaced  by  the  power  factor  of  the  load 
combined  with  the  condenser,  which  is  assumed  to 
be  in  parallel  with  it,  the  condenser  may  thenceforth 
be  neglected  entirely. 


'-^. 


Vector    Diagram    Voltage    Regulation. 

The  method  of  correcting  the  load  power  factor 
on  this  basis  may  be  seen  by  referring  to  the  accom- 
panying diagram.  The  load  component  of  Ir  is  Ir  cos  4> 
and  the  wattless  component,  Ir  sin  <^. 

1  1 

Ig  ^  Y  Cr  =  oj  C  Cr 

2  2 

If  sin  <!>  —  u)  C  er 


'  V  e; 


Ldll  O  — - 

Ir  cos  <f> 

OlC  Cr 

tan  a  =  tan  <f> 

2    Ir  COS^ 

But  P  =  V"3E,.  Ir  cos 

<!> 

Where  Er  =  VTcr  =-- 

delta  load  voltage. 

ID  C  Er" 

Hence  tan  a  =^  tan<i  — 

(1) 


2P 


The  capacity,  C,  may  be  eliminated  by  means  of 
the  relation  which  holds  between  inductance  and 
capacity  of  aerial  circuits. 

I'  <or 

L  C  ^ or  C  = 

V  X  V= 

where  V  is  the  velocity  of  light,  taken  at  183,000  miles 
per  second  and  I  is  the  lengths  of  the  line  in  miles. 
Applying  this  relation  to  equation  (1)  we  get 


tan  a  =  tan  <j>  ■ 


2  V'XP. 


(2) 


For  most  purposes  the  use  of  vectors  may  be  dis- 
pensed with  entirely  on  the  assumption  that  the  locus 
of  the  voltage  vector  Cg  is  a  vertical  straight  line  in- 
stead of  an  arc.  If  the  voltage  regulation  does  not 
exceed  10  per  cent  and  the  angle  mad^e  by  D  with  Cr 
does  not  exceed  45  degrees  the  maximum  error 
thus  introduced  will  not  exceed  4  per  cent.  This  as- 
sumption gives 

eg  =  Cr  +  r  I  cos  a  -f-  X  I  sin  a 

and  the  regulation  will  be 

Cg  —  Cr  \/3  I  cos  a 


R 


(r  +  X  tan  a) 


or, 


R 


E/ 


(r  +  X  tan  a) . 


,(3) 


The  percentage  power  loss  will  be, 
3  r  r  Pr 


P  Er'  cos'  a 

The  regulation,  using  (j>  in  place  of  a,  will  be, 


(4) 


R.  = (r  -f  X  tan  <l>)  . 

Subtracting  (?)  from  (3) 


R  —  R.  = (X  tan  a  —  X  tan  <i>) 

Er' 


(5) 


and  from  equation   (2), 


R  =  R. 


2  V 


for  sixty  cycles, 

R  =  R,  — .000002121' 

That  is  to  say,  the  voltage  regulation  of  the  line 
may  be  found  b.y  first  finding  the  regulation  neglect- 
ing capacity  entirely  by  means  of  equation  (5)  and 
then  correcting  for  capacity  effect  by  subtracting 
.00000212  v. 

From  this  it  is  seen  that  the  no  load  regulation 
of  any  line  is  approximately,  for  sixty  cycles, 
R,  = —.00000212  1' 

The  results  obtained  by  this  method  will  not  be 
in  error  by  more  than  about  5  per  cent  for  lines  less 
than  one  hundred  miles  in  length  if  the  current  at  the 
load  is  not  leading  with  respect  to  the  load  voltage. 

Example  :  P  =  1000  K.W.,  Er  =  40000  V.,  cos  <t>  = 
g5^  jj^,^^_  62,  1  =  100  miles,  X  =  100  ohms,  r  =  80 
ohms. 

Solution  :  From  equation  (5)  neglecting  capacity 
tntirely.  R  =  .0935.  Correcting  for  capacity,  R  =  Ri 
—  .0212  =  7.23  per  cent.  From  equations  (2)  and  (4), 
S  =  6.5  per  cent. 
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It  is  an  atlril)Ute  of  a  brave  people  who  have  suc- 
cessfully passed  through  a  calamity  wiiich  tried  the 
souls  of  men  that  reference  to  the 
High  Pressure  incident  be  shunned.  Undoubt- 
Water  Supply  ^^'y  those  who  saw  the  soul-har- 

rowing scenes  accompanying  the 
sinking  of  the  Titanic,  now  that  the  first  days  of 
gasping  and  stunning  are  over,  prefer  not  to  allude  to 
it  again. 

But  the  grim  experiences  of  the  past  cannot  be 
overlooked.  The  San  Francisco  fire, — like  the  sink- 
ing of  the  great  unsinkable  monster  of  the  sea,  the 
Titanic, — brought  its  lesson.  In  the  memorable  catas- 
trophe of  1906  the  rupturing  of  the  city  mains 
in  some  eleven  separate  points  made  it  impossible  to 
have  relief  frotn  the  on-rush  of  the  devouring  element. 
After  studying  all  conditions  attending  the  three  days 
burning  of  the  western  metropolis,  a  committee  of  en- 
gineers recommended  the  installation  of  an  auxiliary 
salt-water  high-pressure  system  which,  it  is  believed, 
will  safely  perform  its  protective  function  should  the 
city  ever  again  be  visited  with  a  disaster  similar  to 
that  of  1906. 

A  building  of  steel  arches,  sufficient  in  strength 
to  withstrand  the  tumbling  across  its  roof  of  a  modern 
sky-scraper,  houses  this  equipment.  Steel  shutters, 
ready  to  be  unrolled  at  an  instant's  notice,  have  been 
designed  to  make  every  window  and  door  fire-proof 
from  possible  disaster  without.  Finally,  though  within 
the  heart  of  the  city,  this  isolated  fireproof  steel  cage, 
by  means  of  its  sunken  oil  tanks  and  water  containers, 
is  maintained  in  readiness  to  keep  the  powerful  pumps 
working  for  three  days  without  supply  from  the  out- 
side world.  Double  sets  of  mains  supplying  a  net 
work  of  interconnected  pipes  in  the  business  district 
of  San  Francisco  would  seem  to  make  the  new  city  of 
steel  and  concrete  as  safe  from  fire  as  modern  genius 
and  enterprise  of  man  could  contrive. 

The  one  distressing  thing  about  the  whole  afifair 
is,  however,  that  this  beautiful  equipment,  aggregating 
an  outlay  of  $500,000,  should  not  be  put  to  some  use- 
ful work  during  the  years  and  years  it  may  perforce 
be  idle  awaiting  a  possible  recurrence  of  the  disaster 
of  1906.  It  would  seem  that  the  engineers  in  charge 
should  advise  the  installation  of  a  steam  turbine  of 
sufficient  capacity  to  meet  the  output  of  the  boilers 
in  the  new  station  and  thus  grind  out  power  for  the 
Geary  street  road  and  other  municipal  undertakings. 
This  turbine  should  have  fireproof  housing  the  same 
.  as  the  other  equipment,  for  in  time  of  great  public 
disaster  a  supply  of  power  in  thedays  immediately  fol- 
lowing may  not  be  entirely  out  of  demand,  as  was 
shown  to  be  true  six  3'ears  ago. 


Scarcely  a  city  on  the  Coast  has  passed  through 
tlie  recent  years  without  heated  discussion  upon  reg- 
ulation of  corporations  serving  the 
municipality  in  the  way  of  heat, 
light,  power  or  water,  and  espe- 
cially have  those  corporations  en- 
gaged in  telephony  or  electric  traction  been  brought 
into  the  public  lime-light  of  investigation.  The  cam- 
paign usually  opens  by  a  sublime  indifference  on  the 
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part  of  corporate  interests  on  the  one  hand  pitted 
against  the  blood-thirsty  agitator  on  the  other.  Not  in- 
frequently when  the  smoke  of  the  first  scrimmage 
clears  away,  the  result  turns  out  as  it  did  in  Los 
Angeles  a  year  ago,  in  which  a  group  of  disinterested 
experts  determined  upon  a  fair  and  equitable  rate, 
only  to  have  the  results  of  their  labor  arbitrarily  cast 
aside  by  the  city  council  and  a  rate  of  their  own  mak- 
ing instituted  therefor.  At  present  Portland  seems 
to  be  engaged  in  a  merry  fight  as  to  reduction  in  city 
street  railway  fares  in  which  it  is  proposed  to  sell 
six  fare  tickets  for  twenty-five  cents.  The  whole  agi- 
tation, after  all,  should  be  an  economic  one,  a  dis- 
cussion in  which  the  highest  dictates  of  justice  and 
reason  should  predominate. 

In  this  second  stage  of  control  in  public  utilities 
now  with  us,  a  saner,  fuller  realization  of  justice  has 
come  to  all  parties  to  the  issue.  The  country  over, 
big  men — some  representing  the  people,  others  the 
corporate  interests— have  come  to  look  upon  regulation 
in  a  new  light  and  all  have  come  to  a  fuller  realiza- 
tion of  responsibilities  at  issue.  The  principles  of  the 
golden  rule  are  becoming  more  and  more  useful  in 
solving  these  intricate  problems. 

If  a  modern  Moses  were  to  come  lo  earth  l)ear- 
ing  tablets  with  chiseled  commandments,  it  is  not  im- 
l)robable  that  the  ten  dictates  to  the  corporate  interests 
would  indelibly  spell  "regulation,"   while  those  given 

To  the  Utility  Company 

I. 
ender  good,  adequate  and  continuous  service. 

II. 
stablish  fair  and  reasonable  rate  schedules. 

III. 
ive  no  discriminating  rates  to  customers  of  the  same 
class  or  between  classes  of  customers  for  like  service. 

IV. 
rge  up(jn  your  executives  the  necessity  of  a  broad  and 
liberal  business  administration. 

V. 
et  strict  obedience  to  the  law  and  no  participation  in 
politics  be  your  motto. 

VI. 
Advance  with  the  growth  of  the  community,  extend 
service   into   all   populated   sections   of   the   munici- 
pality and  suburbs  and  make  an  earnest  endeavor 
to  market  the  greatest  possible  volume  of  service. 
VII. 
Thoughtfully    consider    the    march    of   invention    and 
adopt  approved  types  in  machinery  and  apparatus, 
observing  at  all   time  a   high   standard   of  physical 
maintenance. 

VIII. 
I  nculcate  sound  financial   management  throughout. 
'  IX. 

Abserve  a  public  spirited  attitude  in  all  matters  con- 
cerning the  general  welfare  and  advancement  of  the 


R 
E 


U 
L 


communitv. 


X. 


Wever  break  faith  with  the  people  in  agreements,  prom- 
ises  and    announcements. 


to  the  jjublic  would  have  emblazoned  in  brilliant  out- 
line the  motto  of  our  forefathers,  the  "golden  rule." 

In  view  of  the  discussion  of  prominent  men  rep- 
resenting all  interests  the  following  suggestions  com- 
piled from  numerous  views  emphatically  summarize 
the  issue  and  the  give-and-take  to  be  maintained  by 
both  parties: 

To  the  People 
I. 
flive  to  the  public  utility  company  the  same  degree 
of  confidence,  encouragement  and  respect  that  one 
business  man  may  accord  to  another,  that  any  citi- 
zen expects  from  his  neighbor. 

II. 
Apenly  permit  a  fair  profit  on    the    capital,    energy, 
ability  and  risks  embodied  in  the  undertaking  and 
willingly  permit  a  profit  greater  than  mere  interest 
that  could  be  obtained  without  effort  or  hazard. 
III. 
I  oathc  attacks  upon  corporation  management  by  pop- 
ularity seeking  agitators  and  demagogues. 

IV. 

r^o  not  fail  t(j  recognize  and  reward  improvements  in 

service  on  the  part  of  the  public  utility  corporation. 

V. 
p  arncstiy  recognize  the  fact  that  the  operation  of  utili- 
ties   (lifters    fundamentally    from    merchandizing    or 
manufacturing. 

VI. 
|Vle\cr  l)e  unreasonable  in  demanding  large  capital  out- 
lay for  improvements  not  strictly  necessary  to  the 
rendering  of  adequate  service,  such  as  placing  wires 
underground  in  cities  of  small  or  medium  size. 
VII. 
Demember  to  pay  your  bills  promptly,  for  the  company 
cannot  render  the  service  demanded  of  it  if  its  only 
source  of  income  is  retarded. 
VIII. 
Utilities  must  be  protected  against  direct  competition 
for  all  authorities  agree  that  public  utilities  can  be 
conducted  with  greatest  benefit  to  the  public  as  con- 
trolled   monopolies. 

IX. 
I  et  legislation — municipal,  state  and  national — be  con- 
sidered with  the  greatest  care,  and  give  a  just  re- 
cognition of  the  fact  that,  starting  from  a  given  base 
line,  which  varies  in  dift'erent  localities,  reductions  in 
rates  can  be  secured  without  financial  loss  only  by 
increasing  the  volume  of  service  sold. 

X. 
p  ncourage  the  utility  company  in  attaining  reasonable 
prosperity  for  new  capital  will  never  enter  a  dead 
field ;  treat  all  questions  affecting  public  utilities  in 
a  fair-minded  way,  looking  upon  them  as  business 
question  without  regard  to  political  considerations. 
If   now    in    addition    both    utility    corporations    and 
public  alike  follow  toward  each  other  the  Ne\/  Testa- 
ment adage,  "Love  thy  neighbor  as  thyself,"  worlds 
of   good    will    continue   to   follow   when   both   parties 
consider  in   their  innermost   whether  or  not  the   dic- 
tates of  justice  and  canity  impel  their  motives. 
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PERSONALS. 
F.  G.  Baum,  consulting  engineer  at  San  Francisco,  left 
for  a  month's  trip  East  this  week. 

A.  E.  Beck,  who  is  Interested  in  the  electric  street  rail- 
way lines  in  \'ancouver,  is  at  San  Francisco. 

A.  G.  Jones,  sales  engineer  with  the  General  Electric  Com- 
pany, has  returned  to  San  Francisco  from  the  East. 

Albert  Sechrist,  a  gas  and  electric  supply  dealer  of  Den- 
ver, is  among  the  recent  arrivals  at  San  Francisco. 

John  M.  Gardner,  who  has  electric  railway  and  lighting 
interests  in  Southern  California,  has  been  spending  a  few 
days   at  San   Francisco. 

E.  A.  Wagner,  who  is  in  charge  of  the  transformer  de- 
partment of  the  Fort  Wayne  Electric  Works,  has  returned  to 
the  factory  after  visiting  California. 

F.  A.  Cressey,  who  has  electric  lighting  interests  at  Mo- 
desto, returned  to  California  during  the  past  week  with  an 
excursion  party  from  the  canal  zone. 

H.  C.  Gold  rick.  Pacific  Coast  representative  of  the  Kel- 
log  Switchboard  &  Supply  Company,  spent  the  past  week  on 
a  business  tour  of  Northern  California. 

J.  B.  Mills,  who  is  in  charge  of  the  Fort  Wayne  Electric 
Company's  department  of  meter  manufacture,  has  returned 
to  Fort  Wayne,  Indiana,  from  California. 

John  S.  Eastwood,  engineer  in  charge  of  the  construction 
of  the  Big  Meadows  dam  for  the  Great  Western  Power  Com- 
pany, .spent  the  past  week  in  San   Francisco. 

W.  D.  Ward  of  the  Pelton  Water  Wheel  Company's  sales 
corps  has  returned  to  San  Francisco  from  Tahiti,  where  he 
closed  the  contract  for  a  water-wheel  installation. 

J.  W.  White,  manager  of  the  Vix  Engineering  Company, 
who  recently  went  to  Chicago,  will  spend  about  a  month  in 
visiting  the  factories  at  Fort  Wayne  and  elsewhere. 

Frank  Blossom,  of  the  firm  of  Sanderson  &  Porter,  of 
New  York,  spent  the  past  two  weeks  in  Arizona  on  business 
connected  with  proi)erties  owned  or  controlled  by  his  firm. 

J.  J.  O'Connell,  who  has  been  engineer  in  charge  of  the 
Pacific  Power  &  Light  Company's  construction  work  at 
Tygh  Valley,  Oregon,  has  joined  the  engineering  staff  of  the 
Electric  Bond  &  Share  Company  at  New  York  City. 

James  D.  Mortimer,  who  has  been  vice-president  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  Milwaukee, 
Wis.,  has  been  elected  president  of  the  company  to  succeed 
Mr.  James  Campbell,  who  has  been  elected  chairman  of  the 
board  of  directors.  Mr.  Mortimer  graduated  from  the  col- 
lege of  mechanics  at  the  University  of  California  in  1900  and 
was  at  that  time  awarded  the  class  medal  as  the  most  dis- 
tinguished student  of  the  year. 

J.  A.  Roosevelt  has  resigned  his  position  as  master  of 
transportation  for  the  British  Columbia  Electric  Railway 
Company,  Ltd.,  at  Vancouver,  B.  C.  Allan  Purvis  has  been 
appointed  manager  of  the  interurban  lines  of  the  company. 
The  position  of  local  managers  of  interurban  divisions  has 
been  abolished.  W.  H.  Elson  has  been  appointed  superintend- 
ent of  two  of  the  company's  interurban  divisions.  E.  Sterling 
will  be  in  charge  of  the  other  two  divisions.  J.  B.  Rannie 
has  been  appointed  traffic  agent  in  charge  of  the  company's 
system  in  Vancouver  and  suburbs. 

J.  W.  E.  Taylor,  late  of  New  York  and  Colorado,  was  re- 
cently appointed  to  take  charge  of  the  Big  Bend  extension 
of  the  Great  Western  Power  Company.  Mr.  Taylor,  who  has 
had  wide  experience  in  construction  of  this  kind,  already  has 
one  hundred  men  at  work  at  the  Las  Plumas  plant.  Two 
vertical  generating  units,  with  a  maximum  rating  capacity 
of  25,000  kw.  each,  are  to  be  installed  In  the  plant  when 
completed.     Representatives  of  several  of  the  leading  water 


wheel  manufacturers  are  expected  at  San  Francisco  before 
June  1st  to  confer  with  the  Great  Western  management  as 
to  water  wheel  designs. 


MEETING  NOTICES. 

The  annual  meeting  of  the  Portland  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  held  In  the  As- 
sembly Hall  of  the  Eectric  Building,  Tuesday,  May  21,  1912. 
H.  E.  Eisenmenger,  of  the  National  Electric  Light  Association, 
gave  a  talk  on  "The  Theory  and  Space  Representation  of 
Electric  Service  Rates."  To  clearly  show  the  space  repre- 
senation  of  rates  Mr.  Eisenmenger  exhibited  a  number  of 
interesting  models  of  rates  of  Western  cities. 

The  Los  Angeles  Section  of  the  American  Institute  of 
Electrical  Engineers  met  at  the  Hotel  Hollenbeck  on  May 
21,  1912.  J.  E.  Macdonald  presented  a  paper  on  "Practical 
Joint  Pole  Construction." 


AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION  OFFI- 
CIALS AT  SEATTLE. 
The  representatives  of  the  American  Electric  Railway  As- 
sociation who  are  making  a  trip  throughout  the  country,  ar- 
rived at  Seattle  May  15,  where  they  inspected  the  Puget  Sound 
Traction,  Light  &  Power  Company.  The  main  feature  of  the 
entertainment  was  a  banquet  given  at  the  Rainier  Club  by 
.Jacob  Furth.  An  address  of  welcome  was  given  by  Mayor 
Cotterill  and  speeches  made  by  President  T.  M.  Carter,  O.  T. 
Crosby  and  C.  G.  Pierce  of  the  Association.  Those  present, 
in  addition  to  the  visitors  from  the  East,  were  Mayor  Cot- 
terill, Senator  John  L.  Wilson,  A.  J.  Blethen,  Scott  C.  Bone, 
Coimcilman  A.  F.  Haas,  A.  J.  Goddard,  J.  G.  Peirce,  Max 
Wardall  and  Charles  Marble,  Superintendent  of  Public  Utili- 
ties A.  L.  Valentine,  Samuel  H.  Piles,  J.  D.  Lowman,  J.  B. 
Howe,  L.  H.  Bean,  W.  W.  Wilshire,  W.  E.  Best,  E.  G.  Ander- 
son, D.  C.  Barnes  of  Everett;  G.  P.  James,  M.  Ramsdell,  L. 
S.  Winan,  G.  A.  Richardson,  George  Carson,  E.  C.  Gam- 
nitz,  A.  D.  Campbell,  G.  H.  Richardson,  H.  T.^dgar,  T.  A. 
Shackleford  of  Tacoma,  Joseph  Schaefer,  A.  S.  Michener,  E. 
G.  Shorrock.  C.  L.  Francis,  F.  Dabney,  L.  R.  Coffin  of  Bel- 
lingham.  G.  B.  Harrington,  E.  A.  Batwell,  George  James,  W. 
J    Grambs. 


STATE   ELECTRICAL  CONTRACTORS'  NOTES. 

The  Turner  Company  have  been  awarded  the  wiring  on 
an  apartment  house  on  the  corner  of  Bush  and  Leavenworth 
streets. 

W.  S.  Hanbridge,  secretary  of  the  California  State  Con- 
tractors, was  in  San  Jose  Tuesday  arranging  for  the  State 
Convention. 

A.  W.  Bullard,  vice-president  and  general  manager  of  the 
Great  Western  Power  Company,  gave  a  dinner  to  the  mem- 
bers of  the  Electrical  Contractors'  Association  last  Friday 
evening  at  Techau  Tavern.  This  is  the  third  of  a  series  of 
dinners  that  have  been  inaugurated  through  the  California 
State  Association  of  Electrical  Contractors  in  an  effort  to 
bring  about  closer  relations  between  central  stations  and 
contractors. 

Only  one  more  week  is  left  for  the  competitors  to  get  their 
answers  in  to  be  able  to  win  the  contractors'  schedule  prize. 

The  Federal  Electric  Sign  System  now  occupies  a  new 
store  at  38  Fifth  street.  The  Federal  agency  was  formerly 
carried  on  by  the  late  H.  F.  Frosch. 

P.  G.  Jones,  formerly  of  Hand  &  Jones,  representing  the 
Reliable  Electric  Company  and  the  Automatic  Electric  Com- 
pany, both  of  Chicago,  is  now  located  at  63,3  Howard  street. 
He  handles  telephone  specialties,  principally  made  by  the 
above  companies. 
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PLANS  FOR  THE  ENTERTAINMENT  IN  SOUTHERN  CALI- 
FORNIA  OF  THE   BOSTON    AND    NEW   YORK    DELE- 
GATES TO  THE  NATIONAL  ELECTRIC  LIGHT 
ASSOCIATION    CONVENTION. 
The   De   Luxe   trains   carrying   tliese   delegates   will   arrive 
from  the  Grand   Canyon   at  Riverside  at  7   a.   m.,   Saturday, 
June  1st.     After  breakfast  at  Mission  Inn,   automobiles  will 
be  provided  for  rides  to  Rubldoux  and  Victoria  Hill  and  inci- 
dentally  delegates   will   be   entertained   at  one   of  the   great 
orange  groves,  where  they  will  be  allowed  to   pick  oranges 
from  the  tree. 

The  party  will  return  to  the  Mission  Inn  for  lunch,  after 
which  they  will  be  taken  over  a  beautiful  twenty-mile  drive 
to  Ontario,  where  they  will  visit  the  great  plant  of  the  Pacific 
Electric  Heating  Company,  where  light  refreshments  will  be 
served.  From  there  by  automobile  to  Uplands,  where  their 
train  will  be  found  waiting  for  them,  and  thence  to  Los  An- 
geles by  way  of  Pasadena,  arriving  in  Los  Angeles  at  5:05 
p.  m.,  and  go  direct  to  the  Hotel  Alexandria. 

At  S  o'clock  on  the  same  evening,  a  reception  will  be  ten- 
dered by  the  Los  Angeles  Chamber  of  Commerce,  assisted 
by  the  Los  Angeles  Section  of  the  American  Institute  of 
Electrical  Engineers  and  the  Architects'  and  Engineers'  Asso- 
ciation of  California  at  the  Chamber  of  Commerce  Building. 

On  Sunday  morning,  the  party  will  take  special  trains 
through  Pasadena  for  Mount  Lowe  and  Alpine  Tavern,  where 
a  wonderful  view  of  Southern  California  will  be  obtained  and 
a  good  luncheon  served.  Returning,  the  party  will  stop  at  the 
Ostrich  Farm  and  arrive  in  Los  Angeles  at  5  p.  m. 

On  Monday,  the  party  will  take  special  electric  cars  via 
Hollywood,  Sawtelle,  Soldiers'  Home,  to  Santa  Monica,  where 
a  short  stop  will  be  made;  thence  to  Venice,  where  another 
short  stop  will  be  made;  thence  via  I'laya  He!  Rev  (o  Her- 
mosa,  where  the  plant  of  the  Pacific  Light  and  Power  Corpor- 
ation will  be  visited;  thence  to  Redondo  Beach;  thence  by 
way  of  Watts  to  Long  Beach,  where  luncheon  will  be  served 
at  the  Hotel  Virginia  at  12:30  p.  m.  After  lunch  take  special 
cars  to  the  Edison  Company's  new  steam  plant,  where  an 
hour  will  be  spent.  Then  return  by  way  of  Wilmington  to 
Los  Angeles,  arriving  at  4:40  p.  m. 

The  party  will  continue  its  journey  to  San  Francisco  by 
way  of  Santa  Barbara  and  Del  Monte  on  Tuesday,  June  4th. 
The  party  will  be  the  guest  of  the  Los  Angeles  Gas  and 
Electric  Corporation,  Pacific  Electric  Railway,  Pacific  Light 
and  Power  Corporation,  and  Southern  California  Edison  Com- 
pany. 


LOS  ANGELES  ELECTRICAL  LEAGUE. 
The  regular  weekly  luncheon  of  the  Los  Angeles  Elec- 
trical League  was  held  at  the  Hotel  Hollenbeck,  Tuesday,  May 
21.  There  was  a  large  and  enthusiastic  attendance  of  mem- 
bers, the  three  invited  guests  being  Franklin  Booth,  C.  J. 
Balbour  and  E.  B.  Strong.  T.  E.  Burger  presided  and  called 
upon  E.  B.  Strong  to  tell  about  the  Golden  Poppy  Special 
train  to  the  Seattle  convention  of  the  National  Electric  Light 
Association.  One  car  has  already  been  reserved  from  Los 
Angeles  and  there  is  a  strong  likelihood  that  another  will  be 
taken  by  the  southern  delegation.  An  address  on  "Commis- 
sion Form  of  Government"  was  given  by  Mr.  Lewis  Works, 
one  of  the  most  interesting  speakers  by  whom  the  League 
has  been  favored.  Visitng  electrical  men  are  welcome  at 
these  meetings  and  invited  to  attend. 


Chas.  C.  Moore  &  Company,  engineers,  have  been 
awarded  the  contract  for  the  immediate  construction  of  a 
power  and  light  plant  for  the  C.  H.  Smith  Lumber  &  Manu- 
facturing Company  of  Marshfleld,  Ore.,  for  the  purpose  of 
generating  light  and  power  for  the  operation  of  its  plant. 

The  Allis-Chalmers  Company  has  been  awarded  the  con- 
tract for  two  9000-h.p.,  spiral-case  waterwheels  for  the  North- 
western Electric  Company.  These  wheels  are  to  be  direct 
connected  to  two  6000-k.v.a  generators  and  installed  in  the 
Pacific  Northwest  to  supply  current  for  transmission  to  Port- 
land, Ore. 

The  Northwestern  Electric  Company,  which  is  preparing 
to  install  a  hydroelectric  plant  at  White  Salmon,  Wash.,  for 
the  transmission  of  power  to  Portland,  Oregon,  recently 
opened  an  office  at  Room  805  California  Pacific  Building,  105 
Montgomery  street,  San  Francisco.  Mortimer  Fleishhacker  is 
the  managing  director. 

The  business  of  the  Crocker-Wheeler  Company  is  In- 
creasing so  rapidly  on  the  Pacific  Coast  that  J.  E.  Fries 
bas  been  transferred  to  the  San  Francisco  office  as  Pacific 
Coast  engineer.  With  this  addition  to  the  present  organiza- 
tion, prompter  service  than  ever  can  be  given  to  current  in- 
fiuiries.  On  April  1st,  the  company  opened  an  office  In  the 
Title  Insurance  Building  in  Los  Angeles,  Cal. 

The  Westinghouse  Electric  and  Manufacturing  Company 
has  sold  to  the  Southern  Pacific  Company  nine  additional 
electric  locomotives  of  the  same  type  as  the  one  sold  several 
months  ago  for  use  on  the  Alameda  County  electric  system. 
1'hese  60-ton  locomotives  are  the  largest  ever  built  for  use 
with  1200-volt  current  and  they  are  to  be  fitted  with  West- 
inghouse Type  H.  L.  controllers.  It  is  understood  that  four 
of  the  locomotives  will  be  sent  to  Portland,  one  to  San  Jose, 
one  to  IjOS  Angeles,  and  the  remainder  to  Oakland. 

The  engineering  department  of  the  National  Electric 
Lamp  Association,  which  is  sustained  by  certain  works  of  the 
General  Electric  Company,  will  maintain  an  elaborate  ex- 
hibit at  the  Electrical  Show  held  in  conjunction  with  the 
National  Electric  Light  Association  Convention  at  Seattle, 
Washington,  June  10th  to  13th.  Booths  45,  46,  53  and  54, 
which  are  prominently  located  in  the  exhibit  hall,  have  been 
reserved.  The  exhibit,  will  consist  of  a  complete  line  of 
National  Quality  Mazda  incandescent  lamps  and  some  of  the 
apparatus  used  by  the  engineering  department  in  its  testing 
laboratories.  The  main  feature  of  the  exhibit  will  be  a  large 
metal  fixture,  finished  in  statuary  bronze,  bearing  six  rows 
of  branches  from  which  various  sizes  of  Mazda  lamps  fitted 
with  reflectors  are  suspended.  The  fixture  is  about  10  feet 
in  height  and  is  surmounted  by  a  500-watt  lamp.  Mr.  Ralph 
Beman,  director  of  technical  publicity  c'  the  engineering 
department.  National  Electric  Lamp  Association,  will  be  in 
charge  of  the  exhibit. 


TRADE  NOTES. 
The  Allis-Chalmers  Company  has  sold  to  the  American 
Falls  Light  &  Power  Company,  at  American  Falls,  Idaho,  one 
5500-h.p.  Allis-Chalmers  turbine  water  wheel.  It  will  operate 
under  a  head  of  45  ft.,  being  direct-connected  to  a  General 
Electric  genferatbr. 


CENTRAL  STATION    PUBLICATIONS. 

The  Pacific  Gas  and  Electric  Company  is  distributing 
among  consumers  an  attractive  pocket  pamphlet  on  "The 
Electric  Meter,  How  to  Read  It,  and  Its  Relation  to  Efficient 
Illumination." 

"Edison  Current  Topics"  from  the  Southern  California 
Edison  Company  of  Los  Angeles,  makes  its  initial  monthly 
appearance  with  the  May,  1912,  issue.  The  first  number  con- 
tains several  articles  and  many  personal  items  which  should 
be  of  great  assistance  in  creating  a  closer  co-operation 
and  harmony  among  the  employes  of  this  great  company  and 
great  credit  is  due  to  the  progressive  officials  for  its  incep- 
tion and  to  its  able  editor  for  its  excellence.  The  leading 
article  is  a  masterly  contribution  on  "Public  Regulation"  by 
Geo.  A.  Damon.  "With  knowledge  of  the  intelligence  and 
vesratility  and  enthusiasm  of  Edison  men,  we  predict  for  Edi- 
son Current  Topics  a  bright  and  useful  career"  finds  respon- 
bive  affirmation. 
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SERIES  METALLIC  FLAME  ARC  LAMP. 
The  intense  white  light,  resembling  dayliglit,  and  the  long 
life  of  electrodes  and  high  efficiency,  make  metallic  flame  arc 
lamps  particularly  desirable  for  the  lighting  of  streets,  rail- 
road yards,  and  other  large  areas,  where  series  circuits  are 
generally  used  because  of  the  large  saving  in  copper  thus 
obtained.  In  the  metallic  flame  arc  lamps  manufactured  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  th^  value  of  these  desirable  features  is  en- 
hanced by  the  excellent  distribution  of  the  light,  obtained  by 
the  clever  allocation  of  the  electrodes  and  reflectors.  This  ia 
such  as  to  produce  uniform  illumination;  there  is  no  intensely 
bright  spot  directly  under  the  lamp,  and  no  shadow  rings. 
Most  of  the  light  is  emitted  at  a  wide  angle,  so  that  a  large 
area  is  uniformly  lighted. 


"Westinghouse  Series  Metallic   Flame  Arc  Lamp. 

The  high  efficiency  of  metallic  flame  lamps  is  due  to  the 
fact  that  not  only  the  end  of  one  electrode  is  luminous,  as  in 
the  carbon  arc,  but  the  entire  arc  flame  emits  a  bright  light, 
owing  to  the  presence  of  the  volatile. 

In  the  Westinghouse  lamps  the  vapors  produced  by  the 
metallic  oxides,  of  which  the  electrodes  are  composed,  are  not 
permitted  to  '^ome  in  contact  with  any  solid  substance  in  the 
lamp  chamber,  and  therefore  do  not  deposit  as  soot.  The 
construction  is  such  that  air  currents  pass  down  over  the 
inner  surface  of  the  globe  and  down  along  the  electrodes, 
then  out  through  a  chimney.  These  air  currents  serve  to 
carry  off  the  vapors  and  soot,  and  also  to  steady  the  arc  so 
that  it  does  not  run  up  the  side  of  the  upper  (negative)  elec- 
trode. 

The  negative  electrode  is  on  top,  so  that  most  of  the  light 
is  thrown  downward,  as  the  brightest  part  of  the  flame  is  near 
the  negative  electrode.  A  reflector  directs  downward  the 
small  part  of  the  light  emitted  above  the  horizontal,  and  the 
globe  is  so  designed  that  reflections  from  it  are  in  a  downward 
direction.  The  lower  electrode  is  stationary,  and  the  upper 
electrode  feeds,  maintaining  the  arc  always  within  half  an 
inch  of  the  same  position. 


The  feeding  mechanism  is  entirely  free  from  floating 
parts,  and  is  remarkably  simple  and  rugged.  When  the  lamp 
is  out,  the  upper  electrode  is  held  away  from  the  lower,  and 
the  cut-out  contacts  are  closed.  All  magnets  and  electrical 
parts  are  of  generous  size,  and  easily  removed.  The  starting 
resistors  are  wound  on  grooved  spools,  and  are  of  special  wire 
that  does  not  become  brittle  or  granular.  The  cut-out  is  ex- 
tremely simple  and  reliable,  and  has  carbon  and  copper  con- 
tacts. A  non-sticking  dashpot  with  self-lubricating  graphite 
plunger,  damps  the  armature  of  the  feeding  magnet.  The 
flutch  is  a  hardened  steel  punching,  similar  to  the  clutch  com- 
monly used  in  carbon  arc  lamps. 

The  simplicity  of  the  lamp  contruction  makes  very  few 
insulated    parts    necessary.     Only    solid    mica   and    porcelain- 
insulation  are  used.     Each  lamp  is  tested  at  3000  volts  alter- 
nating current  for  one  minute  before  shipping. 

The  frame  consists  of  heavy  metal  punchings,  and  Is 
therefore  practically  unbreakable,  yet  light  in  weight.  The 
main  portion  of  the  frame  is  formed  by  the  chimney  tube,  hung 
from  a  heavy,  punched  cap,  which  carries  the  two  terminal 
[)Osts  and  the  hanger. 

A  loop  of  non-corrosive  metal,  reinforced  at  the  top,  where 
wear  is  greatest,  provides  means  of  suspension.  This  loop 
encircles  a  porcelain  insulator  that  is  held  in  a  punched  sheet 
yoke  with  a  heavy  cotter  pin. 

Two-screw  binding  posts  drilled  for  No.  4  wire  are  held 
securely  in  porcelain  insulators,  the  square  shanks  of  these 
posts  preventing  twisting. 

The  case  is  formed  from  heavy,  black-finished  copper.  It 
is  of  the  entirely  removable  slip  type,  and  is  secured  in  place 
with  a  three-point  bayonet  joint  at  the  top.  A  knurled  ma- 
chine screw,  inserted  through  the  case  near  the  top,  and 
turned  Into  a  hole  in  the  frame,  effectively  locks  Hjn  position, 
"^he  case  can  be  locked  in  any  one  of  the  three  positions  at 
which  the  bayonet  joints  will  engage.  When  the  case  is  taken 
off  the  entire  lamp  mechanism  is  exposed  and  rendered  very 
accessible  for  inspection. 

Two  types  of  case  are  furnished  for  these  lamps,  one 
using  a  flat  globe,  which  is  used  principally  for  the  outside 
illumination  of  buildings,  as  it  does  not  throw  a  shadow  on  the 
front  of  the  building,  and  the  other  is  used  for  ground  illumi- 
nation, as  all  light  is  thrown  below  the  horizontal. 

A  mixture  of  metallic  oxides  forms  the  upper  (negative) 
electrode,  and  the  lower  (positive)  electrode  is  a  composite 
metal  button.  The  upper  electrode  is  16  inches  long  and 
approximately  one-half  inch  in  diameter.  Both  electrodes 
are  changed  at  each  trimming. 

The  positive  electrode  is  held  on  a  goose-neck  casting,  so 
arranged  that  it  can  be  swung  to  one  side  when  inserting  the 
negative  electrode.  The  negative  electrode  is  held  in  a  split 
bronze  sleeve  having  a  stem  with  a  flexible  conductor  at- 
tached to  its  upper  end.  This  holder  slides  in  a  guide  tube, 
which  protects  the  holder  from  fouling,  due  to  deposit  of.  the 
arc  vapors,  and  is  also  arranged  to  prevent  twisting. 

All  Westinghouse  metallic  flame  arc  lamps  are  adjusted, 
before  shipping,  for  a  seven-sixteenths  inch  arc  length,  which 
will  ordinarily  give  an  average  terminal  voltage  of  68.  Two 
different  styles  of  each  type  can  be  furnished.  One  is  ad- 
justed for  a  current  of  4  amperes  and  the  other  for  6.6  am- 
peres. The  same  lamp  cannot  be  adjusted  for  both  currents. 
Two  adjustments  are  provided,  one  for  the  length  of  the  arc 
and  the  other  for  maintaining  the  voltage  across  the  arc  at 
its  normal  value.  The  length  of  arc  is  adjusted  by  means  of 
a  screw  that  permits  the  electrodes  to  be  so  spaced  as  to 
obtain  a  normal  arc  voltage.  The  shunt  cut-out  adjustment 
limits  the  voltage  of  the  lamp  to  a  pred'^termined  maximum. 
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GREENFIELDUCT. 

The  Sprague  Electric  Works  of  General  Electric  Company, 
New  York  City,  has  recently  placed  on  the  market  a  Rigid 
Iron  Conduit  knowa  to  the  trade  as  Greenfieldiict.  It  is 
claimed  by  the  manufacturer  that  Greenfielduct  possesses 
advantages  over  all  other  types  of  rigid  iron  pipe,  due  to  the 
fact  that   it   is  treated   with   hot   galvanizing  on   both   the  in- 


GREENFIEL'DUCT 


i-««SfK" 


Gieennelfluct. 

terior  and  exterior  surfaces,  the  process  being  such  as  to 
afford  a  standard  sulphate  of  copper  dip  test  equivalent  to 
seven  or  more  dips. 

The  reputation  which  Greenfield  B  cable  has  achieved  is 
due  largely  to  the  treatment  of  the  steel  armor  with  molten 
zinc,  and  as  BX  cable-  has  been  found  to  wear  unimpaired 
under  conditions  which  might  otherwise  have  resulted  in 
rusting  of  the  armor,  there  is  every  reason  to  conclude  that 
Greenfielduct,  having  a  similar  hot  galvanized  finish,  will 
prove  equally  serviceable. 


NEW  A.  C.  MOTOR  STARTERS  AND  SPEED  REGULATORS. 
The  accompanying  illustration  shows  the  general  con- 
struction of  a  new  line  of  starters  and  speed  regulators  for 
a.c.  slip-ring  induction  motors,  built  by  The  Cutler-Hammer 
Manufacturing  Company,  of  Milwaukee.  As  will  be  noted,  the 
drum  is  similar  in  appearance  to  the  d.c  drum  controllers 
brought  out  last  year.  The  same  kind  of  non-stubbing,  straighi- 


Cutli-r-}iammer  A.r.  Motor  .starter  and  .Speed  Hegulatur. 

line  contact  fingers  are  used.  An  arc-proof  shield  is  mounted 
under  the  finger  board,  and  so  slotted  as  to  interlace  with  the 
deflectors,  preventing  burning  of  the  board  and  communication 
of  arc  from  one  finger  to  another.  The  operation  is  with  an 
easy  and  smooth  rotary  motion.  With  the  starter  the  resist- 
ance is  entirely  cut  out  of  the  rotor  circuit  when  running 
normal,  while  with  the  speed  regulator  the  operating  handle 
may  be  moved  backward  or  forward,  according  to  the  varia- 
tion in  speed  desired.  Standard  regulators  are  arranged  to 
give  50  per  cent  speed  reduction.     The  resistance  used  with 


these  controllers  varies  according  to  the  duty — whether  for 
starting  only  or  for  regulating.  The  cast  metal  grids  are 
mounted  in  special  mill-end  frames  on  two  supporting  rods. 
These  rods  are  covered  with  mica  tubing  and  are  also  insu- 
lated from  the  end  frame  by  fibre  washers  and  tubes. 


WESTERN   ELECTRICS  BUSINESS. 

Total  of  goods  billed  out  during  April  by  the  Western 
Electric  Company  shows  the  surprising  increase  of  17  per 
cent  over  the  total  for  April,  1911.  Last  month's  gain  slightly 
more  than  offset  the  falling  off  shown  by  the  first  two  months 
of  this  calendar  year.  March  ran  about  even  with  the  pre- 
ceding March,  so  that  the  first  four  months  of  1912  are  about 
1%  per  cent  ahead  of  the  same  four  months  in  1911. 

April's  gain  is  looked  upon  by  the  company's  officials  as 
somewhat  extra-normal  and  due  to  several  special  conditions. 
It  indicates  an  increase  in  the  year's  total  business  which 
later  months,  it  is  believed,  will  not  sustain.  Those  close 
to  the  company  say  that  if  1912  shows  as  good  business  as 
last  year,  when  sales  totaled  $66,000,000,  they  will  be  well 
satisfied  with  the  result. 

The  gain  last  month  came  chiefly  from  the  East  and 
the  West  sections  of  the  country.  The  Middle  West  was  some- 
what behind,  reflecting  the  cold  weather  and  late  spring. 
Later  it  is  expected  that  the  Middle  West  will  make  the 
lost  ground,  provided  crop  developments  continue  satisfac- 
tory. 

This  is  the  busy  season  of  the  year  for  the  Western  Elec- 
tric Company.  The  telephone,  electric  light  and  power  com- 
panies are  overhauling  their  plants  and  going  ahead  with 
extensions  and  improvements.  The  months  of  April,  May 
and  June  usually  see  the  largest  volume  of  goods  billed. 
Foreign  business  was  also  an  important  contributing  factor 
to  the  April  improvement. 

Western  Electric  is  contemplating  no  construction  work 
of  importance.  The  Hawthorne  plants  are  completed  and  the 
company  has  sufficient  facilities  to  care  for  the  present 
volume  of  trade  and  considerable  in  addition.  Number  of 
employes  continues  Jibout  the  same  as  a  month  ago. 

Reports  from  the  company's  salesmen  throughout  the 
country  are  generally  optimistic.  No  great  expansion  in  the 
electrical  industry  seems  at  hand,  but  that  it  is  not  falling 
behind  is  indicated  by  the  Western  Electric's  returns  for  the 
year  to  date. — Taken  from  May  14th  issue  of  Wall  Street 
Journal,   New   York   City. 


ELECTRICITY— THE  SERVANT  IN  THE  HOUSE. 

A  great  deal  has  been  said  and  written  about  the  elec- 
trical home  of  the  future;  but  it  has  remained  for  the  West- 
ern Electric  Company  to  point  out,  in  their  recently  published 
booklet,  entitled,  "Western  Electric  Household  Helps."  that 
the  electrical  home  is  a  thing  of  the  present. 

The  booklet  is  a  most  attractive  one  and,  being  dedi- 
cated to  the  American  woman,  it  has  been  the  aim  to  produce 
something  which  would  appeal  to  the  housewife  by  virtue  of 
its  delicate  appearance  and  engagingly  written  subject  mat- 
ter. The  finished  publication  is  evidence  that  this  aim  has 
been  achieved.  The  booklet  shows  conclusively  that  with 
electricity  in  the  home,  the  much-dreaded  housework  and 
house  cleaning  may  be  shorn  of  their  terrors.  Such  devices 
as  electric  irons,  electric  toasters,  chafing  dishes  and  perco- 
lators, electric  warming  pads,  electrically  operated  vacuum 
cleaners  and  washing  machines  and  electric  motors  for  sew- 
ing machines,  make  life  infinitely  easier  for  the  modern  house- 
wife. For  beautifying  the  home,  there  are  Sunbeam  Mazda 
Lamps  and  Mazdaliers  and  portable  lamps;  for  saving  stairs, 
there  are  inter-phones,  and  for  keeping  the  house  cool,  fans. 
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NEWS  NOTES 


INCORPORATIONS. 

SAN  DIEGO,  CAL. — Articles  of  incorporation  have  been 
filed  of  the  Monarch  Meter  Company.  The  company  pro- 
poses to  manufacture  gas  appurtenances  and  accessories. 
It  is  capitalized  at  $50,000.  Of  tliis  sum  ?2G,000  has  been 
subscribed. 

LORDSBURGH,  N.  M.— Articles  of  incorporation  have 
been  filed  for  the  I,ordsburg  Water.  Ice  and  Electric  Com- 
pany. Principal  pl.ace  of  business  shall  be  in  or  near  Lords- 
burg.  Capital  stock  $50,000.  The  incorporators  are:  R.  E. 
Cameron,  M.  M.  Crocker,  \V.  H.  Small 

SAN  BERNARDINO,  CAL.— For  the  purpose  of  creat- 
ing a  bonded  indebtedness  of  $750,000,  the  Fontana  Water 
Company  has  filed  articles  of  incorporation.  The  bond  issue 
is  created  to  carry  on  further  development  of  the  tract 
owned  by  the  company  in  the  Rialto  district. 

LAS  VEGAS,  N.  M. — The  Mica  Corporation,  a  company 
that  expects  to  do  a  general  telephone,  telegraph,  water 
rights,  lighting  and  real  estate  business,  with  offices  at  Tres 
Piedras,  Rio  Arriba  County,  has  been  incorporated  with  a 
capital  of  $3000,  by  E.  C.  Osbom  of  Tres  Piedras,  A.  L. 
Osborn   and    M.   A.    Calhoun   of   Denver. 

S.\LEM,  ORE. — Articles  of  incorporation  have  been  filed 
by  the  Donald  Water  Company,  of  which  A.  E.  Aufrance,  A. 
Aufrance,  and  B.  S.  Quinn  are  the  incorporators.  The  location 
is  at  Donald,  on  the  Oregon  Electric.  The  purpose  is  to  lay 
and  construct  water  pipes  for  serving  water  to  consumers 
and  to  buy,  subdivide  and  colonize  lands. 


TRANSMISSION. 

CENTRALIA,  WASH.— Excavating  for  the  new  electric 
light  plant  at  Tono,  an  appropriation  for  which  was  recently 
made  by  the  Washington  Union  Coal  Company,  has  been 
started. 

CLARKSTON,  WASH.— The  Lewiston-Clarkston  Im- 
provement Company  has  awarded  the  contract  for  the  con- 
struction of  the  substation  of  the  company's  electric  light  sys- 
tem to  J.  C.  Lasker,  of  Lewiston.  The  improvement  will  rep- 
resent an  expenditure  of  $20,000. 

SPOKANE,  WASH.— The  International  Power  &  Manufac- 
turing Company  plans  to  begin  construction  work  this  sum- 
mer on  a  plant  on  the  Pend  Oreille  River,  in  the  northeast- 
ern part  of  Washington,  designed  to  develop  100,000  horse- 
power, according  to  Wilbur  S.  Yearsley  of  Spokane,  who, 
with  M.  H.  Gerry  of  Helena,  Mont.,  represents  the  concern. 

SAN  FRANCISCO,  CAL.— The  Indian  Valley  Light  &  Power 
Company,  operating  principally  in  Seneca,  Greenville.  Crescent 
Mills,  Taylorsvile  and  Keddie.  has  applied  to  the  railroad  com- 
mission for  authorization  to  issue  $145,000  of  new  stock,  of 
which  $125,000  will  be  common,  and  $20,000  preferred.  The 
revenue  thus  derived  will  be  used  to  enlarge  the  company's 
facilities  on  the  north  fork  of  the  Feather  River. 

\aSALIA,  CAL,— The  Mt.  Whitney  Power  Company  has 
begun  the  construction  of  a  new  substation  at  Lindsay, 
which,  when  completed,  will  cost  the  company  $50,000.  Al- 
though the  present  substation  has  a  capacity  of  3000  horse- 
power, and  was  constructed  a  few  years  ago  with  the  pros- 
pect of  a  great  demand  for  "juice"  in  view,  it  has  been  found 
inadequate  to  supply  the  demand  for  power  in  the  commun- 
ity. With  a  capacity  of  10,000  horsepower,  the  new  sub- 
station will  be  the  main  switching  plant  of  the  Mt.  Whitney 
system.  Work  on  the  new  structure  will  be  rushed,  and  the 
entire  building  will  be  completed  within  a  few  months. 


AMERICAN  FALLS,  IDAHO.— A  contract  has  been  let  to 
Jas.  A.  Green  Company  for  the  construction  of  a  power  plant 
here  for  James  A.  Brady  and  associates  in  the  American 
Falls  Power  Company.  Only  one  unit  of  5000  h.p.  will  be 
erected  now,  but  the  plant  is  designed  to  furnish  35,000  h.p. 
ultimately.  Green's  contract  price  is  $250,000.  Power  and 
light  will  be  furnished  Pocatello  and  other  points  in  south- 
western  Idaho. 

LOS  ANGELES,  CAL. — At  a  joint  conference  between 
the  Public  Utilities  Board  and  the  Board  of  Public  Works, 
to  consider  the  subject  of  recommending  an  ordinance  pro- 
viding that  steel  poles  shall  be  used  in  the  downtown  district 
lor  the  purpose  of  carrying  trolley  and  feed  wires,  it  was  de- 
cided that  the  existing  arrangement  is  preferable  to  one 
that  would  cause  the  placing  of  more  poles  on  the  streets 
and  the  two  boards  will  send  to  the  council  recommenda- 
tions that  the  proposed  plan  be  not  adopted. 

REDLANDS,  CAL. — Application  has  been  made  to  the 
State  Railroad  Commission  by  the  Helton  Power  Company  of 
Redlands  to  issue  $300,000  of  first  and  refunding  mortgage 
gold  bonds.  The  company  does  a  light,  power  and  ice  busi- 
ness in  the  Imperial  Valley,  and  wants  the  money  to  discharge 
current  liabilities  incurred  in  construction  and  for  addi- 
tions and  improvements.  The  present  authorized  capital  is 
$1,500,000,  of  which  $1,250,000  is  outstanding  in  common  stock. 
First  mortgage  bonds  to  the  extent  of  $500,000  are  outstand- 
ing. 

GILROY,  CAL.— The  State  Railroad  Commission  has 
granted  the  Sierra  &  San  Francisco  Power  Company  a  certifi- 
cate of  public  convenience  and  necessity  to  exercise  its  fran- 
chise rights  in  the  towns  of  Gilroy  and  Morgan  Hill  and  the 
county  of  San  Benito  for  the  transmission  of  electric  power 
lines.  The  grant  was  made,  however,  with  theSinderstand- 
ing  that  the  power  company  could  run  its  lines  through  the 
county  and  towns  only  for  the  purpose  of  extending  them 
to  Salinas  or  Monterey.  The  company  will  not  be  permitted 
to  distribute  or  sell  power  in  either  Gilroy  or  Morgan  Hill. 
Gilroy  recently  sold  its  municipal  plant  to  a  private  corpora- 
tion, which  now  serves  the  territory,  apparently,  according 
to  the  Commission,  satisfactorily. 

SPOKANE,  WASH. — Thompson  Falls  Development  Com- 
pany, headed  by  J.  A.  Coram  of  Boston,  and  backed  by  New 
England  capital,  has  completed  plans,  involving  the  expendi- 
ture of  several  million  dollars,  for  power  development  at 
Thompson  Falls,  Mont.,  to  supply  electricity  for  irrigating 
plants  in  the  Spokane  valley  and  for  manufacturing  in  Spo- 
kane, Wash,,  and  a  dozen  cities  in  northern  Idaho  and  west- 
ern Montana,  also  the  mines  in  the  Coeur  d'Alene  district. 
The  plant,  which  will  be  one  of  the  largest  in  the  world,  is 
to  be  in  operation  within  two  years.  The  company  has  ac- 
quired all  the  necessary  water  rights  on  the  Clarks  Fork 
of  the  Columbia  River.  George  H.  Potter,  engineer  in  charge, 
and  a  large  force  of  men  are  at  work  on  the  preliminaries 
of  the  big  dam,  which  is  designed  to  harness  the  power  at 
Thompson  Falls.  The  company  also  has  a  right-of-way  from 
the  plant  to  Spokane,  90  miles. 


ILLUMINATION. 

SAN  FERNANDO,  CAL— The  Southern  California  Gas 
Company  has  applied  for  the  sale  of  a  franchise  for  a  local 
gas  system. 

VISALIA,  CAL. — The  Central  California  Gas  Company 
was  the  only  bidder  for  a  gas  company  franchise  and  the 
franchise  was  awarded.     Lindsay  will  be  the  headquarters  of 
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the  new  company.     A  pipe  line  will  be  taken  to  Porterville 
after  the  Lindsay   plant  has  been  completed. 

HOOD  RIVER,  ORE.— It  is  reported  that  the  Hydroelec- 
tric Light  Company  will  soon  begin  its  work  of  extending 
its  line  from  Hood  River  to  The  Dalles.  The  distance  is  24 
miles. 

BISHOP,  CAL. — Application  has  been  made  by  the  South- 
ern Sierra  Power  Company  asking  for  a  franchise  and  the 
privilege  to  construct  and  maintain  an  electric  pole  and 
power  line  throughout  the  county  for  a  period  of  50  years.  A 
resolution  was  adopted  that  the  franchise  be  advertised  for 
sale  and  the  board  take  final  action  on  June  2,  1912. 

BANNIXG,  C.\L. — Announcement  of  a  resumption  of  ac- 
tivity here  has  been  made  by  the  Consolidated  Reservoir  & 
Power  Company  of  Los  Angeles.  This  concern  is  capitalized 
at  $1,000,000  for  the  purpose  of  diverting  the  Whitewater 
River  from  its  desert  course  to  the  better  lands  of  the  Ban- 
ning Valley,  where  the  water  will  be  used  in  growing  apples 
and  in  generating  electricity. 

ROSEVILLE,  CAL. — Contracts  for  the  electric  distributing 
plant,  incandescent  lamps  and  for  supplying  the  power  have 
been  awarded.  The  Great  Western  Power  Company  secured 
the  contract  for  installing  the  distributing  plant,  the  price 
to  be  $11,400.  This  company  also  secured  the  contract  to  fur- 
nish the  power  for  lights  at  1  cent  per  kilowatt  The  com- 
tract  for  furnishing  the  60  candle  power  lamps  was  given  to 
the  Pacific  Gas  &  Electric  Company  for  83  cents  a  lamp.  The 
Wagner  Company  secured  the  contract  to  install  the  trans- 
formers. 

SAN  FRANCISCO,  CAL. — The  Coast  Valleys  Gas  &  Elec- 
tric Company  has  authorized  a  bond  issue  of  $10,000,000,  and 
issued  $786,000  of  them,  bearing  6  per  cent  interest,  just  be- 
fore the  public  utilities  act  became  operative  on  March  23 
last.  Saturday  the  company  requested  that  it  be  permitted 
to  change  a  clause  in  the  contract  under  which  the  bonds 
were  issued.  It  is  desired  to  wipe  out  a  statement  made  in 
the  contract  that  the  company  will  assume  all  taxation  on 
the  bonds.  They  are  tax-exempt  in  this  State,  but  if  sold 
to  residents  of  States  which  do  not  exempt  them  from  taxa- 
tion the  company  would  have  to  bear  the  tax  burden,  under 
the  present  contract.  The  Commission  has  the  request  un- 
der consideration. 


TELEPHONE    AND    TELEGRAPH. 
SOUTH   PASADEX.\,   C.\L.— The   Home  Telephone   Com- 
pany proposes  to  establish  an  exchange  in  South  Pasadena. 
A   committee   will  confer  with   the  company. 

SAN  BERNARDINO,  CAL.— The  work  of  stringing  a  tel- 
ephone line  from  Lone  Pine  to  this  city  will  be  completed 
by  the  end  of  the  week  and  telephonic  communication  be- 
tween Inyo  and  San  Bernardino  counties  will  begin. 

LEAVENWORTH,  WASH.— Work  on  the  telephone  line 
to  connect  with  the  Tumwater  Light  &  Water  Company's 
line  from  the  summit  of  Beaver  Creek  to  the  head  of  the 
Lake  Wenatchee  will  begin  within  a  few  days.  It  is  to  be 
constructed  by  the  Forestry  Department  and  work  will  be 
in  charge  of  Forest  Supervisor  Sylvester. 

SAN  FRANCISCO,  CAL.— The  Third  District  Court  of 
Appeals  has  heard  the  application  of  the  California  Telephone 
&  Light  Company  vs.  Frank  C.  Jordan,  Secretary  of  State, 
to  compel  the  Secretary  of  State  to  file  its  amended  articles 
of  incorporation,  Jordan  refused  to  file  the  amended  articles 
on  the  ground  that  the  law  was  not  complied  with  in  that 
the  articles,  as  amended,  did  not  contain  the  copies  of  the 
notarj-'s  certificate.  The  case  was  submitted  on  briefs  and 
will  be  decided  later  by  the  Court. 


LOS  ANGELES.  CAL.— Thomas  Foulkes,  president  of  the 
Board  of  Public  Utilities  has  proposed  that  the  position  of 
telephone  tester  be  created  for  the  purpose  of  having  a  city 
official  to  investigate  the  many  complaints  of  telephone  serv- 
ice. He  proposes  that  when  a  complaint  is  made  against 
telephone  service,  the  complainant  must  deposit  $1.  If  the 
test  proves  that  the  phone  is  in  error,  the  company  must 
I-ay  that  amount,  but,  if  the  complaint  is  unjustly  made,  the 
complainant  must  forfeit  the  money  deposited.  By  this  means, 
Foulkes  believes  many  unjust  complaints  will  be  eliminated 
and  just  ones  will  be  rectified. 


TRANSPORTATION. 
OAKLAND,  CAL. — A  franchise  has  been  granted  to  the 
San    Francisco-Oakland   Terminal   Railway    for   an   extension 
of  its  line  north  on  Euclid  avenue,  Berkeley. 

.  .  JUNCTION  CITY,  ORE.— Work  is  being  rushed  on  the 
most  difficult  stretch  of  construction  of  the  Oregon  Electric 
Railway,  between  Junction  City  and  Harrisburg,  where  the 
road  will  cross  the  Willamette  River. 

MILWAUKIE,  ORE.— The  City  Council  granted  the  South- 
ern Pacific  Railway  Company  the  right  to  construct  an  elec- 
tric line,  telephone  and  telegraph  lines  through  Mihvaukie 
along  the  route  of  the  present  track. 

SAN  DIEGO,  CAL.— The  San  Diego  Electric  Railroad 
Company  plans  to  expend  $100,000  for  heavier  weight  rails  to 
be  put  down  in  down  town  streets,  on  Fifth  from  Ash  to  the 
bay.  University  avenue  and  the  rest  on  Fifth  street. 

SAN  JOSE,  CAL. — The  San  Jose  Terminal  Railway  Com- 
pany, by  its  vice-president,  John  A.  Mehlin,  has  filed  a  pe- 
tition for  a  franchise  to  construct  and  operate  a  standard 
gauge  single  or  double  ti'ack  railroad  within  the  city. 

VALLEJO,  CAL.— The  Vallejo  &  Northern  Railroad  has 
started  reclaiming  23  acres  of  land  north  of  this  city,  which 
will  be  used  for  warehouses  and  shops.  The  tracks  for  the 
\allejo  &  Northern  are  to  be  laid  along  the  water  front  to 
Main  street,  where  its  terminal  and  depot  will  be.  Hard  Bros, 
are  the  contractors. 

SAN  FRANCISCO,  CAL. — California  is  to  become  a  bond- 
holder in  the  municipally  owned  Geary  street  electric  line. 
This  announcement  was  made  in  a  communication  sent  to 
Mayor  James  Rolph  Jr.  by  the  State  Board  of  Control,  inform- 
ing the  Mayor  that  the  State  is  ready  to  subscribe  for  any 
amount  of  the  new  road  bonds  up  to  $100,000  that  remain  im- 
taken. 

SEATTLE,  WASH. — The  Seattle,  Renton  &  Southern 
Railway,  an  electric  interurban  line,  has  been  adjudged  bank- 
rupt by  United  States  District  Judge  Cornelius  H.  Hanford, 
and  E.  M.  Mills  and  O.  D.  Collins  have  been  appointed  receiv- 
ers. The  receivership  was  allowed  on  a  complaint  made  by 
members  of  Peabody,  Houghtelling  &  Company,  of  Chicago, 
a  leading  creditor. 

SACRAMENTO,  CAL.— By  July  1,  the  Sacramento-Wood- 
land Electric  Railroad  will  be  completed  and  the  Northern 
Electric  will  be  operating  trains  over  the  route.  The  North- 
ern Electric  has  an  agreement  with  the  Sacramento-Woodland 
to  operate  the  line  until  the  Vallejo  Northern  is  in  a  position 
to  take  it  over  as  a  part  of  the  completed  system  west  of 
Sacramento.  The  Sacramento-Woodland's  tracks  connect 
with  those  of  the  Northern  Electric  at  the  capital  city. 

SACRAMENTO,  CAL. — Electric  railways  operating  within 
the  State  and  whose  officers  have  labored  under  the  belief 
that  it  is  necessary  to  obtain  a  certificate  of  public  conven- 
ience  and   necessity   before   proceeding   with   any   interurban 
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extensions  are  absolved  from  any  applications,  according  to 
an  informal  decision  rendered  by  the  State  Railroad  Com- 
mission. The  Sacramento  Valley  Electric  Railroad,  propos- 
ing the  construction  of  a  line  from  Red  Bluff  in  Tehama 
County,  to  Dixon,  in  Solano  County,  filed  an  application  lor 
a  permit  to  begin  work  with  the  Commission,  but  the  appli- 
cation was  returned  as  unnecessary.  The  Commission  holds 
that  under  the  utility  law  it  has  jurisdiction  in  this  respect 
only  over  street  railways  and  not  interurban  roads. 

SAN  FRANCISCO,  CAL.— Bids  for  supplying  the  city 
v.'ith  electric  power  for  the  Geary  street  road  have  been 
opened,  the  lowest  being  that  of  the  Pacific  Gas  &  Electric 
Company  at  Ic  per  kw.  hour  for  direct  current  and  .0085  for 
alternating  current.  The  board  took  the  bids  under  advisement. 
Should  the  Supervisors  decide  that  it  is  cheaper  to  buy  power 
for  the  municipal  road  than  it  is  to  build  powerhouses  and  gen- 
erate its  own  electricity,  the  contract  to  the  lowest  respon- 
sible bidder  probably  will  be  awarded.  The  other  bids  re- 
ceived wtre  as  follows:  Sierra-San  Francisco  Power  Com- 
pany: Direct  current  .014,  alternating  .009;  Great  Western 
Power  Company  .024  and  .011.  The  United  Railroads  pro- 
posed some  time  ago  to  supply  the  city  with  power  for  the 
Geary  street  road,  but  from  the  bids  received  the  Sierra 
company,  which  supplies  the  United  Railroads,  has  been  out- 
bid by  the  Pacific  Gas  &  Electric  Company. 


WATERWORKS. 

TUCSON,  ARIZ.— The  Pinal  Mutual  Irrigation  Company 
will  commence  a  canal  about  June  1st. 

LOS  ANGELES,  CAL.— The  California-Michigan  Land  & 
Water  Company  has  been  granted  a  franchise  for  a  water 
system  in  a  portion  of  Los  Angeles  County. 

WAPATO,  WASH.— The  Council  has  accepted  the  bid 
of  the  Payne  Construction  Company  of  Tacoma  for  $8290 
for  the  construction  of  the  distributing  system  of  a  water 
works   plant. 

RED  LANDS,  CAL.— A  special  election  will  be  held  May 
28th  to  vote  on  the  question  of  issuing  bonds  in  the  sum  of 
?600,000  for  the  acquisition  and  construction  by  said  city  of 
a  complete  waterworks  system.  The  said  bonds  will  bear 
5  per  cent  interest,  payable  semi-annually. 

LOS  ANGELES,  CAL.— The  City  Council  has  instructed 
the  public  service  commission  to  enter  negotiations  with  the 
San  Pedro  Water  Company  with  a  view  to  purchasing  the 
plant  of  that  company,  and  serving  San  Pedro  and  Wilming- 
ton with  an  adequate  supply  of  domestic  water. 

SALEM,  ORE. — A.  Eugene  Aufrance,  A.  Aufrance  and 
B.  S.  Quinn  have  been  granted  the  right  to  lay  down  water 
pipes  and  mains  in  the  town  of  Donald,  23  miles  north  of 
Salem.  The  company  will  begin  as  soon  as  practicable  to 
construct  a  water  system  for  that  progressive  city. 

OAKLAND,  CAL. — The  City  Council  has  awarded  to  Wil- 
liam Heafey,  on  his  bid  of  $11,465.35,  the  contract  for  the  ex- 
tension of  the  high-pressure  salt-water  system  from  Washing- 
ton to  Market  street  on  14th  street.  There  were  three  bids 
received.    The  work  will  commence  within  30  days. 

COVINA,  CAL. — The  city  is  preparing  to  take  over  the  local 
domestic  water  plant,  and  engineers  are  now  figuring  on  the 
physical  valuation  of  Covina  Domestic  Water  Company.  At 
a  special  meeting  the  trustees  started  the  first  action  to  de- 
termine what  reservoirs,  pipe  lines  and  other  properties  of 
the  company  are  worth. 

SPOKANE,  WASH.— One  of  the  largest  power  plants  in 
the  world  will  be  built  at  Thompson  Falls,  Mont.,  to  supply 
electrical  current  for  the  irrigation  of  the  Spokane  Valley 
and  for  the  development  of  manufacturing  in  the  city  of 
Spokane.  J.  A.  Coran,  the  Boston  capitalist,  and  his  asso- 
ciates are  back  of  the  project. 


SAN  FRANCISCO,  CAL.— California  leads  all  other  dis- 
tricts in  the  amount  of  water  power  developed  under  permit 
from  the  Government,  according  to  a  report  received  at  the 
forest  service  of  this  city.  Of  the  aggregate  1,383,066  horse- 
power, which  is  comprised  in  165  plants,  62  plants,  developing 
1,026,436  horsepower,  are  located  in  California. 

LOS  ANGELES,  CAL. — Frank  G.  Henderson,  president 
of  the  water  board,  proposes  the  presentation  of  a  report  to 
the  City  Council  outlining  a  complete  system  of  water  dis- 
tribution; an  equitable  system  of  paying  for  service.  Com- 
pletion of  the  system,  costing  |5,000,000  or  $6,000,000  by 
January  1,  in  preparation  for  the  completion  of  the  aqueduct. 

PASCO,  WASH. — The  City  Council  rejected  all  bids  re- 
ceived for  the  installation  of  the  irrigation  system  in  the  two 
local  improvement  districts,  on  the  grounds  that  the 
specifications  had  not  been  complied  with.  Bids  will  be  re- 
advertised  and  called  for  May  28th.  Jordan  &  Wright 
of  Ellensburg  were  the  lowest  bidders,  their  figures  being 
$30,740,80  for  district  43  and  $18,270.85  for  district  44. 

SAN  FRANCISCO,  CAL.— Plans  are  completed  and  spe- 
cifications are  being  written  for  the  construction  of  a  brick 
addition  to  the  pumping  station  at  the  Presidio.  Separate 
bids  will  be  taken  on  the  general  construction,  lighting  fix- 
tures and  plumbing.  The  exterior  of  the  building  will  be  faced 
with  repressed  red  brick,  the  roof  will  be  of  slate.  Plans  will 
be  ready  for  figures  within  a  week  or  ten  days  for  a  water- 
distributing  system  and  public  latrines  in  the  National  Ceme- 
tery at  the  Presidio  of  San  Francisco.  The  water  system 
will  include  700  feet  of  from  1%  to  3-inch  galvanized  iron, 
some  4-inch  cast  iron  pipes  and  garden  hose  cocks. 

PORTLAND,  ORE.— R.  B.  Metcalf,  of  955  Patton  avenue, 
who,  it  is  understood,  represents  a  group  of  Eastern  capital- 
ists, has  filed  application  with  the  State  Land  Office  of  Wash- 
ington, at  Olympia,  for  the  right  to  overflow  with  water, 
permanently,  public  lands  for  95  miles  bordering  on  the 
Cowlitz  and  Kalama  rivers.  The  petition  sets  forth  that 
the  applicant  expects  to  install  a  huge  wates- plant.  It  is 
understood  that  hydro-electric  engineers  who  have  investi- 
gated the  situation  have  reported  that  there  is  opportunity 
for  the  harnessing  of  more  water  power  on  the  property 
involved  in  this  application  than  has  been  or  ever  could  be 
developed  on  the  entire  length  of  the  Clackamas  River  which 
now  furnishes  Portland  with  all  its  industrial  and  commer- 
cial  electrical  energy. 

OAKLAND,  CAL. — The  water  rates  committee  of  the 
Supervisors  has  heard  arguments  from  the  representative.s 
of  the  Spring  Valley  Company,  with  the  intention  to  show 
that  the  present  rates  are  too  low  to  permit  the  company 
to  retain  an  adequate  return  on  their  expenditure.  That  the 
company  hoped  to  increase  the  amount  of  water  delivered 
by  them  to  50,000,000  gallons  a  day  in  another  year,  and 
that  it  would  be  willing  to  take  a  contract  to  deliver  125,- 
000,000  a  day  in  four  years,  was  the  statement  of  W.  B. 
Bourn,  president  of  the  corporation.  Bourn  declared  that 
the  company  proposed  to  protect  the  water  supply  of  every 
one  of  its  consumers,  and  that  with  a  reasonable  rate  it 
could  undertake  to  supply  from  the  outside  all  the  water 
desired.  Chairman  Andrew  Gallagher  of  the  committee  said 
that  the  refusals  of  the  company  to  supply  water  were  not  in 
accord  with  good  public  spirit,  and  that  the  conduct  of  em- 
ployes of  the  company  in  cutting  house  connections  and  press- 
ing the  payment  of  bills  unreasonably  were  largely  responsi- 
ble for  the  bitter  feeling  against  the  company.  Bourn  said 
that  to  give  the  consumer  the  benefit  of  the  doubt  in  a  dis- 
agreement over  a  bill  was  a  standing  rule  of  the  company. 
Bourn  urged  an  allowance  for  depreciation,  and  asked  for 
an  appraisal  of  the  company's  property,  stating  that  no  such 
estimate  had  been  made  since  1901. 


Snoqualmle   Falls. 
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Mt,  Rivinier  From  Electron  Flume. 


IHISTORY  of  the  development 
and  use  of  electricity  in  the 
northwest  corner  of  the 
United  States  and  particu- 
larly adjacent  to  one  of  the 
world's  most  remarkable  in- 
land harbors,  Puget  Sound, 
would  be  but  a  repetition 
of  the  commercial  history  of 
electricity,  and  yet,  no  sec- 
tion of  the  country  is  richer 
in  individual  characteristics 
and  conditions  which  place 
the  development  and  use  of 
electric  power  amid  more 
surroundings. 
To  the  visitor  familiar  with  the  methods  and 
customs  in  other  sections  of  the  country,  there  is  a 


Map  of    Territory 
Served 

picturesque    or    unique 


constant  source  of  interest  and  wonderment,  divided 
between  the  accomplishment  here  and  the  ever- 
changing,  but  never-ending  variety  of  scenic  beauty 
and  topographical  advantage  which  nature  has  pro- 
vided as  a  fit  setting.  Nowhere  would  it  be  possible 
to  see  the  art  of  power  development  better  exempli- 
fied as  a  logical  result  of  natural  surroundings,  and 
nowhere  can  be  seen  to  better  advantage  the  upbuild- 
ing of  a  comparatively  new  country,  into  a  great 
metropolitan  district,  as  the  result  of  the  introduction 
and  aid  of  electricity. 

By  far  the  greater  part  of  the  population  of  West- 
ern Washington  is  on  the  eastern  and  southern  shores 
of  Puget  Sound  and  it  is  this  district  in  which  are  the 
principal  tide  water  cities  which  are  served  by  the 
great  electrical  distribution  network  about  to  be  de- 
scribed. 

As  in  other  centers  of  population  the  growth  here 
of  this  system  has  been  the  welding  together  of  many 
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smaller  enterprises,  each 
reaching  out  as  the  art  ad- 
vanced and  as  its  sphere  of 
usefulness  increased,  until 
the  gaps  were  covered  and 
a  logical  unit  has  been  cre- 
ated in  the  Puget  Sound 
Traction,  Light  and  Power 
Company. 

Far  reaching  results 
have  been  a'-complished  by 
the  great  managerial  ma- 
chine that  the  Stone  &  Web- 
ster operating  company  rep- 
resents, and  the  unity  of 
purpose  between  this,  the 
Engin  e  e  r  i  n  g  Corporation, 
and  the  various  constituent 
parts  is  shown  by  the  very 
evident  care  exhibited  in  the 
selection  of  a  high  class  of 
men,  whose  interests  are 
clearly  those  dictated  by  a 
broad  and  generous  public 
policy ;  the  best  grade  of 
equipment  and  service,  and 
the  apparent  desire  to  main- 
tain   the   finest   standards. 

The  symbol  of  the  tri- 
angle and  triskelion,  which 
may  be  seen  on  all  the  com- 
pany's equipment,  advertis- 
ing and  correspondence,  is 
the  emblem  which  has  been 
adopted  to  exemplify  these 
high  aims.  For  the  equilat- 
eral triangle  stands  for  sta- 
bility and  can  never  rest  on 
any  but  a  stable  foundation. 
This,  then,  represents  the 
thorough  organization  of  all 
parts  and  solid  structures, 
both  physically  and  com- 
mercially. The  triskelion 
is  an  emblem  of  great  an- 
tiquity and  represents  motion ;  the  gathering  and 
holding  together  of  individual  motions  to  co-ordinate 
and  respond  in  unison  about  a  common  center.  This 
symbolizes  unceasing  activity  and  continual  advance- 
ment as  a  prime  principle  in  a  world  development. 

Market  for  Power. 

The  territory  served  by  the  Puget  Sound  Traction, 
Light  and  Power  Company  is  one  of  enormous  nat- 
ural resources.  The  manufacture  of  cement  on  a  large 
scale  represents  an  important  industry.  Coal  deposits 
are  distributed  throughout  the  district  and  the  outlet 
is  here  provided  for  the  products  of  a  vast  interior 
agricultural  and  fruit  country.  Its  cities  are  the  logical 
ports  for  the  output  from  the  Alaskan  territory,  and 
steamship  lines  to  the  Orient  form  the  connecting 
link  with  the  four  transcontinental  railwavs  which  ter- 


TRANS.    LINES 
ELEC.  RYS.    


Map  of  Puget  Sound  Traction,  Light  &  Power  Company's  Lines. 


minate  on  Puget  Sound. 

The  market  for  power  is  varied  and  covers  the 
supply  of  electricity  to  many  large  industries.  At  all 
points  large  amounts  of  power  are  supplied  for  rail- 
way operation.  This  being  a  lumbering  country, 
power  is  supplied  to  mills  of  all  descriptions.  At 
Everett  the  Great  Northern  Railway  shops  require 
575  h.p.  and  at  Seattle,  Tacoma  and  Auburn,  power  is 
also  supplied  for  a  like  purpose.  At  Seattle  are  large 
flouring  mills  and  all  other  industries  incident  to  a 
metropolitan  city.  At  Tacoma  a  block  of  3.000  h.p. 
is  supplied  to  a  smelter. 

Practically  all  of  the  2300-volt  distributing  lines 
are  two-phase  and  all  of  the  lighting  is  done  from 
these  circuits,  except  in  the  downtown  commercial 
district  in  Seattle,  where  a  low  voltage,  Edison  three- 
wire  direct  current  system  is  in  extensive  use. 
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Snoqualmie   P.   H.   No.    2. 


HYDRAULIC  POWER  PLANTS. 

|HE  Nooksack  Falls  plant  is  sit- 
uated on  the  Nooksack 
River,  where  a  fall  of  165  ft. 
is  detained.  A  timber  crib 
diverting  dam  delivers  the 
flow  into  a  concrete  intake 
in  which  are  gates.  After 
passing  through  a  tunnel  300 
ft.  long,  having  a  section  5  ft. 
X  5  ft.,  excavated  through 
rock  and  timber  lined,  the 
water  passes  through  sluice 
gates  into  a  timber  forebay. 
There  are  two  pipe  lines; 
one  is  of  riveted  sheet  steel 
47  in.  diameter  and  1300  ft. 
long;  the  other  is  a  wood 
stave  pipe  having  a  diameter 
of  44  in.  The  pipes  approach 
each  other  on  a  curve  and 
join  in  a  steel  "Y"  manifold  fitting  and  from  this  re- 
ceiver are  the  various  outlets  to  the  waterwheels. 

The  powerhouse  is  a  concrete  structure  SJy.  ft.  x 
AOyi  ft.,  having  two  temporary  ends  for  future  ex- 
tension.   The  roof  is  carried  on  Howe  steel  trusses. 

The  generator  is  a  Westinghouse  1500  kw.  re- 
volving field,  delivering  three-phase,  60  cycle  current 
at  a  potential  of  2200  volts.  It  is  connected  through 
a  flexible  coupling  to  a  Pelton  tangential  water  wheel 
equipped  with  six  runners.  Each  runner  is  supplied 
with  two  nozzles,  the  upper  nozzle  on  each  wheel 
being  needle  regulating  and  the  lower  plain,  supplied 
with  deflecting  hoods.  The  maximum  capacity  of  the 
waterwheel  is  3200  h.p.  and  the  speed  of  the  unit 
200  r.p.m..  The  exciter  is  a  Westinghouse  45  kw., 
125  volt  d.c.  generator,  belted  to  the  generator  shaft. 
The  switchboard  is  in  three  panels  and  is  West- 
inghouse standard  equipment.  There  are  three  500 
kw.  Westinghou.^e,  oil  immersed,  air  cooled  raising 
transformers,  the  primaries  wound  for  2200  volts  delta 
and  the  secondaries  for  28,000  volts  star.    These  trans- 


formers will  be  soon  replaced  by  transformers  to  de- 
liver 55,000  volts. 

White  River  Plant  is  the  newest  and  the  largest 
of  the  power  plants  on  this  system  and  when  the  com- 
plete installation  shall  be  completed  will  be  the  larg- 


Int.Tkc   for  Nook.sack   Power  House. 

est  plant  in  the  Northwest.  The  development  of  the 
natural  fall  of  the  White  River  combined  with  the 
storage  possibility  of  Lake  Tapps  has  been  in  pros- 
pect for  a  number  of  years,  but  it  was  not  until  1910 
that  this  company  started  active  development  work. 
This  installation  is  one  of  those  which  are  a  joy  and 
inspiration  to  the  engineer  as  it  would  seem  that 
nature  itself  had  purposely  created  the  conditions 
with  the  eventual  development  of  a  large  power  plant 
in  view.  Almost  everything  is  here  provided  for  the 
working  out  of  designs,  both  economical  and  safe.  The 
White     River    flows    in    a    north-westerly    direction 


Interior  NooHsack   power  House, 


Nooksack   Power  House. 
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Typical    Flume    Sections. 

through  tlie  foothills  of  the  Cascade  range  until  the 
valley  is  reached,  where  it  joins  the  Dahomish  and  is 
discharged  into  Puget  Sound  at  Seattle.  A  large  min- 
imum flow,  an  extremely  simple  diversion,  a  high 
more  or  less  level  plateau,  south  of  the  river,  termi- 
nating precipitously  at  the  edge  of  the  valley,  a  natural 
lake  in  this  plateau  with  the  possibility  of  greatly  in- 
creasing its  area  and  volume,  a  safe  grade  for  the  pipe 
lines  and  finally  a  powerhouse  location  on  the  main 
county  highway,  on  three  transcontinental  railroads 
and  between  the  two  principal  seaport  cities  of  the 
state  in  a  district  where  the  older  power  lines  were 
brought  to  get  their  market.  Full  justice  has,  how- 
ever, been  done  in  developing  this  wonderful  site,  for 
it  would  be  difficult  to  find  a  system  and  plant  of  more 
economical  or  logical  and  yet  simple  design,  show- 
ing throughout  the  careful  thought  in  the  design  of 
details  and  the  thorough  understanding  of  all  the 
conditions,  local  and  general  to  be  encountered.  The 
construction  work  and  finish  is  in  keeping  with  the 
merit  of  design  and  the  system  is  well  worth  the  study 
of  the   engineer   and   operator. 

Engineering  interest  commences  at  the  intake 
dam,  which  is  quite  out  of  the  ordinary  for  a  river 
of  this  kind.  The  river,  at  the  point  of  diversion,  is 
fairly  straight  with  a  flat  bed  of  the  native  cemented 
gravel.  In  order  to  give  the  necessary  depth  for  the 
diversion  a  low  dam  onl}-  was  required.  Ordinary  high 
water  can  be  readily  handled,  but  an  ingenious  method 
was  necessary  to  prevent  damage  from  flood.  A 
trench  was  cut  across  the  river  and  in  this  cut  a  slab 
of  concrete  was  placed.  Upon  this  foundation  a  tim- 
ber crib  dam  was  erected  to  a  height  of  three  feet.  The 
top  of  the  dam  was  finished  with  a  flat  crest,  both 
the   up-stream   and   down-stream   faces  being   sloped. 


the  former  about  two  horizontal  to  one  vertical,  while 
the  latter  face  was  built  one  to  one.  The  crest  has 
an  elevation  two  feet  above  the  intake  sill.  Near  the 
down-stream  edge  of  the  crest  is  a  row  of  cast  iron 
socket   footings   securely   fastened    flush   with   and   to 


Flume  on  White  River   Canal   System. 

tlie  crib  work,  wliich  is  in  turn  bolted  to  the  concrete 
foundation.  In  these  sockets  are  fitted  vertical  timber 
posts  4  ft.  high  made  of  two  3  in.  x  8  in.  timbers  bolted 
together.  Near  the  upper  end  of  the  posts  is  an  eye- 
bolt  and  hooked  into  the  eye-bolt  and  extending  toward 
the  up-stream  face,  in  an  inclined  position,  is  a  5^ 
in.  iron  rod,  the  lower  end  of  which  is  hooked  into  a 
bolt  fastened  into  the  crest  of  the  dam.  Flash  boards 
are  placed  against  the  up-stream  side  of  the  posts. 
The  strain  rods  are  carefully  calibrated  for  strength, 
they  being  intended  to  break  and  thus  let  the  posts 
and  flashboards  wash  away  when  the  pressure  against 
them,  due  to  a  certain  height  of  water  flowing  over 
them,  is  reached.  This  high  water  point  does  not  occur 
often  and  if  tlic  dam  is  broken,  thus  relieving  all 
strain,  the  loss  is  so  small  as  to  be  negligible.  The 
crib  section  is  covered  with  3  in.  planks  on  the  up- 
stream side. 

The  intake  diverts  at  right  angles  from  the 
river.  The  weir  crest  is  of  concrete  and  the  side  walls 
of  the  same  material.  The  intake  bay  curves  around 
until  the  direction  of  flow  is  nearly  parallel  with  the 


Flume   in   Earth   Canal. 


river.  The  12  ft.  x  12  ft.  timber  gates,  separated  by 
a  concrete  pier,  control  the  entrance  into  the  canal,  the 
sides  of  the  gates  being  lined  with  stone.  The  gate.s 
slide  in  12  in.  steel  channels  and  are  operated  by  an 
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L^ke  Tapps. 


enclosed  worm-gear  at  each  end.  These  in  turn  arc 
driven  by  pinions  on  a  common  shaft,  each  pair  of  pin- 
ions sliding  out  of  gear  when  it  is  desired  to  move 
one  gate  and  not  the  other.  The  operating  shaft  ex- 
tends into  a  12  ft.  x  12  ft.,  reinforced  concrete  gate 
house  having  a  concrete  roof.  Within  the  gate  house 
is  a  Fairbanks-Morse  9  h.p.  vertical  single  cylinder 
gasoline  engine  which  operates  the  gates. 

Beyond  the  gates  the  canal  is  paved  with  hard 
glacial  boulders  laid  in  cement  to  prevent  scouring. 
This  seems  to  be  the  solution  of  a  difficult  problem  at 
this  point  as  there  is  often  sharp  sand  and  cobbles 
which  are  carried  by  the  water,  the  latter  coming  from 
glaciers  on  the  side  of  Mt.  Rainier. 

The  canal  is  now  carried  through  an  undulating 
country,  passing  through  several  artificial  and  natural 
basins  and  waterways  and  discharging  into  Lake 
Tapps.  Beginning  at  the  intake  there  is  a  flume  for 
one  mile.  The  ground  surface  for  this  flume  was  pre- 
pared in  alignment  and  level  as  for  a  railroad  except 
that  it  is  wider.  The  flume  has  a  clear  width  inside 
of  28  ft.  and  is  boarded  on  the  sides  8  ft.  high,  the  depth 
of  flow  being  7  ft.  There  are  two  4  in.  x  12  in.  string- 
ers blocked  together  and  spaced  every  four  feet.  The 
uprights  are  6  iii.  x  12  in.  timbers  and  the  sills  of  the 
same  size  as  the  stringers.  Longitudinal  stringers  are 
placed    under    the    sills    and    these    are    supported    on 


three  rows  of  piles  driven  flush  to  the  ground  sur- 
face. The  flow  capacity  of  this  flume  is  2000  second 
feet. 

Following  the  flume  is  a  section  of  earth  canal  into 
which  the  water  passes  after  traversing  an  artificial 
settling  basin.  This  canal  is  two  miles  long.  Steam 
shovels  were  used  in  its  construction,  there  being  two 
Marion  No.  60,  l'/,  yd.,  one  Marion  No.  20,  1  yd,  two 
\'ulcan  I3/2  yd.,  and  one  Marion  No.  35,  ^4  yd.  shovels. 
There  is  then  a  section  of  earth  canal  which  is  lined 
with  a  flume  which  is  purposely  not  watertight.  There 
are  three  rows  of  piles,  two  at  the  sides  of  the  flume 
and  extending  to  its  top  and  to  these  are  fastenetl 
the  sideboards.  The  third  row  is  down  the  middle 
and  on  them  is  a  line  of  stringers  on  which  the  sills 
are  supported.  A  sharp  change  in  grade  is  shown 
in  the  view  of  this  flume.  The  flow  now  enters  an 
artificial  basin  of  about  12  acres  and  then  follows  a 
natural  waterway  for  two  miles,  discharging  into 
Church  Lake,  a  natural  body  of  water  two  miles  long 
and  a  half  mile  wide.  From  here  it  empties  into  an 
earth  canal  and  natural  channel  1500  ft.  long  which 
carries  the  water  into  Lake  Tapps. 

Lake  Tapps  is  an  irregular  natural  body  of  water 
surrounded  by  forests.  In  order  to  increase  its  ca- 
pacity it  was  necessary  to  close  many  gulches  or  ra- 
vines through  which  the  lake  would  have  an  outlet  if 


Earth   Canal   on   White   River   System. 


A  Dam   in    Lake  Tapps 
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the  original  surface  were  raised.  The  closing  of  these 
ravines  has  been  accompHshed  by  the  extensive  series 
of  earthen  dams  which  have  been  erected,  this  line  of 
dams  extending  at  intervals  along  the  north  side  of 
the  hydraulic  system,  forming  the  different  settling 
basins  along  the  line  of  canal.  These  dams  are  formed 
of  the  natural  gravel  soil  and  are  of  various  heights 
and  lengths.  Excavation  work  at  the  spoil  pits  was 
done  with  steam  shovels  loading  onto  cars.  Track 
was  laid  on  trestles  at  the  dam  sites  from  which  the 
material  was  dumped  to  form  the  dams. 

Near  the  lower  end  of  the  lake  a  complete  elec- 
trically driven  sawmill  was  erected  with  a  capacity 
of  90,000  bd.  ft.  per  day,  to  supply  the  timber  neces- 
sary for  the  work. 

The  power  plant  intake  was  necessarily  placed 
some  distance  from  the  lake,  due  to  the  ground  con- 


Tunnel   from   Intake   Chamber. 

tour  and  a  connection  between  these  points  was  made 
by  dredging  a  canal,  50  ft.  wide  at  the  bottom  and 
1800  ft.  long.  This  excavation  required  the  removal 
of  600,000  cubic  yards  of  material.  It  is  lined  with  a 
submerged  timber  flume. 

The  slope  down  which  the  pressure  pipes  are  laid 
has  an  anticline  toward  the  lake  and  against  this  the 
intake  is  placed.  This  is  of  concrete  with  a  pair  of 
circular  wing  walls,  forming  a  semi-circular  entrance 
to  the  gates.  Across  the  front  ends  of  the  wing  walls 
is  a  series  of  6  vertical  steel-bar  screens  and  placed 
in  front  of  the  screens  are  rakes  which  may  be  hoisted 
by  Yz  in.  steel  wire  ropes.  Above  the  screens,  pro- 
tected by  a  canopy,  is  a  countershaft  on  which  are 
mounted  drums  equipped  with  friction  clutches  and 
on  these  drums  the  hoisting  ropes  are  wound  to  raise 
the  rake.  The  countershaft  is  operated  by  a  10  h.p. 
General  Electric  induction  motor.  Water,  after  pass- 
ing the  screens,  goes  through  a  12  ft.  x  12  ft.  sluice 
gate,  similar  to  the  intake  gates  into  a  tunnel.  This 
gate  is  raised  and  lowered  by  two  stems  which  are 
operated  by  a  25  h.p.  variable  speed  induction  motor 
and  near  which  is  a  switchboard  control  panel.    There 


is  also  a  24  in.  hand-operated  by-pass  gate.  The 
gate  mechanism  is  enclosed  in  a  reinforced  concrete 
house    18    ft.  X  18   ft.  x  18    ft.    high. 

The  tunnel  is  circular  in  section,  12  ft.  in  diameter. 
It  is  lined  with  concrete  heavily  reinforced  with  twisted 
bars  and  old  railroad  iron.  The  length  is  2850  ft., 
and  the  grade  4  ft.  per  1000  ft.  Midway  of  its  length 
is  a  12  ft.  circular  vent  and  at  the  ground  surface  is 
covered  with  a  square  concrete  structure,  5  ft.  high, 
the  sides  of  which  are  open  but  screened.  A  waste 
way  is  carried  from  this  vent  to  take  any  water  that 
may  slop  over.  The  tunnel  ends  in  a  concrete  basin 
which  is  integral  with  the  gate  house  and  pressure  pipe 
intake.  Before  passing  through  the  pipe  gates,  the 
water  again  passes  through  vertical  bar  screens  into 
the  intake  chamber.  The  rear  wall  of  this  is  arranged 
in  a  segment  of  a  circle,  the  three  pipe  entrances  being 
60  degrees  apart.  Each  pipe  opening  is  controlled 
by  a  Coffin  sluice  gate  and  mounted  above  the  gate 
on  the  floor  of  the  gate  house  are  the  operating  stands, 


Tunnel  Intake. 


Tunnel    Overflow. 


equipped  with  a  two-speed  gearing  and  driven  in  each 
case  by  a  25  h.p.  variable  speed  induction  motor. 
Here  is  a  3-panel  control  board,  the  cuntrol  being  either 
from  this  point  or  from  the  switchboard  in  the  power- 
house. A  limit  switch  is  mounted  on  the  gate  stand 
and  the  position  of  the  gate  is  indicated  by  lamps  at 
the  power  house.  The  gate  house  is  a  reinforced  con- 
crete building  18  ft.  x  36  ft.  and  is  provided  with  a  12 
in.  I  beam  over  each  stand  for  a  chainblock  hoist. 

The  pressure  pipes  after  leaving  this  intake,  pass 
through  egg-shaped  concrete  lined  tunnels  for  a  dis- 
tance of  200  ft.  and  then  are  laid  in  trenches  which 
are  backfilled,  lea\ing  the  pipes  buried,  to  the  power 
house.  There  are  at  present  installed  but  two  pipe 
lines,  provision  at  the  intake  being  made  for  a  third. 
Near  the  top  are  the  two  standpipes  of  riveted  sheet 
steel.  These  are  6  ft.  in  diameter  and  60  ft.  high. 
Just  before  the  standpipes  are  reached,  a  24-in.  out- 
let is  taken  from  the  upper  side  of  each  pipe.  These 
are  fitted  with  gate  valves  and  connect  to  a  horizon- 
tal manifold  pipe  of  the  same  diameter  which,  continu- 
ing to  one  side,  supplies  the  exciter  pipe  line  through  a 
gate  valve. 


518 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


CVol.  XXVlIl— No.  22 


The  main  pipe  lines  have  a  diameter  at  the  top 

of  8  ft.  and  at  the  bottom  a  diamter  of  6  ft.  6  in.    The 

total   length   is  2141    ft.     The   exciter   pipe   is  24  in. 

diameter  tapering  to  20  in.     In  the  final  400  ft.  the 


simple  and  logical  for  effective  operation.  The  finish, 
inside  and  out  is  light  and  plain,  care  being  taken  to 
give  pleasing  proportions  in  the  design,  the  entire 
effect  being  satisfactory  and  not  calculated  to  become 


^^ 


Profile  of  Intake  Tunnel  and  Pipe  L.lnes. 


pipes  pass  through  tunnels  and  are  then  anchored  in 
massive  concrete  abutments.  Before  entering  the 
power  house  connecting  to  each  main  pipe  line,  are 
two  standpipe  air  chambers.  These  are  of  riveted  sheet 
steel,  6  ft.  6  in.  diameter  and  stand  70  ft.  high.  They 
are  mounted  on  cast  steel  bases  bolted  to  concrete 
foundations.  Connection  is  made  horizontally  to  the 
pipe  line  through  a  24  in.  fitting  in  which  is  a  gate 
valve.  Where  this  fitting  joins  the  standpipe  is  a  valve 
actuated  by  a  ball  float.  The  valve  shaft  is  brought 
outside  through  a  gland  and  has  a  lever  and  counter- 
weight. This  is  for  the  purpose  of  automatically  clos- 
ing the  valve  when  the  water  within  raises  above  a  cer- 
tain point.  Compressed  air  above  this  water  level 
is  maintained  by  a  large  motor-driven  compressor  in 
the  basement  of  the  power  house.  These  air  cham- 
bers act  as  elastic  cushions  to  compensate  for  the  shock 
caused  in  the  pipes  by  the  sudden  change  in  velocity 
of  the  flow,  due  to  regulation  of  the  waterwheels. 

The  building  is  of  reinforced  concrete  through- 
out, for  walls,  columns  and  roof,  the  latter  being  sup- 
ported on  Howe  steel  trusses,  and  having  a  monitor 
roof  along  the  center  line.  It  is  arranged  on  four 
general  levels,  basement,  with  four  separate  compart- 
ments containing  auxiliaries,  main  floor  on  which  are 
mounted  generating  units,  transformers  and  generator 
busses,  a  mezzanine  floor  containing  switchboard 
generator  circuit-breakers,  offices,  lavatories,  and  store 
rooms  and  a  high  tension  floor  containing  high  tension 
switches  and  apparatus.     The  entire  arrangement  is 


monotonous  to  those  who  may  be  constantly  asso- 
ciated with  the  plant.  The  columns  divide  the  build- 
ing into  eight  panels,  while  between  the  front  and 
center  row  of  columns  is  the  main  operating  bay  which 
extends  from  the  main  floor  to  the  roof.  The  south 
end  of  the  building  has  a  temporary  wall,  as  it  is  pro- 
posed to  eventually  make  a  further  extension.  The 
wall  here,  instead  of  marring  the  general  appearance 


Penstock   Gate   House   and    Standpipes. 


until  the  extension  is  made,  as  is  so  often  the  case 
when  corrugated  sheet  iron  is  used,  is  made  of  metal 
lath  and  cement  plaster,  finished  to  correspond  with 
the  general  architectural  scheme,  this  costing  very  lit- 
tle more  than  the  more  temporary  arrangement. 

The  main  transformer  compartments  are  placed 
back  of  the  middle  line  of  columns  and  extend  ver- 
tically between  the  main  floor  and  the  high  tension 
floor.  These  cells  occupy  the  first  three  panel  spaces. 
The  exciters  are  placed  under  the  switchboard  mezza- 
nine on  the  main  floor  level  and  occupy  the  next  three 
transverse  panels.  The  seventh  and  eighth  panels 
have  cells  similar  to  those  for  the  transformers,  the 
former,  however  extending  vertically  only  to  the  mez- 
zanine floor.  In  this  space  are  two  sets  of  transform- 
ers for  plant  lighting  and  one  set  of  power  transform- 
ers for  local  distribution.  The  last  space  is  at  present 
vacant. 

The  four  basement  compartments  are  each 
reached  bv  a  flight  of  iron  stairs  from  the  main  floor 
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level.  The  most  northerly  compartment  is  an  oil  room 
housing  two  steel  tanks,  5  ft.  6  in.  diameter  by  13  ft. 
long,  for  containing  No.  8  transformer  oil ;  2  vertical 
tanks  6  ft.  diameter  by  7  ft.  high,  for  No.  6  bearing  oil ; 
one  12  in.  oil  filter  of  20  chambers  containing  30  sq. 
ft.  of  filtering  area  and  having  a  capacity  of  30  gal. 
per  minute.  Connecting  this  apparatus  is  a  brass 
pipe  rack  equipped  with  27  valves  whereby  all  of  the 


to  the  surrounding  buildings,  camp,  etc.  In  the  third 
section  of  the  basement  are  placed  the  main  generator 
rheostats.  In  the  fourth  section  are  three  .A.llis-Chal- 
mers,  gear-oil-pumps,  for  supplying  operating  pres- 
sure to  the  governors,  each  driven  by  a  65  h.p.,  220 
volt,  Allis-Chalmers  induction  motor.  One  of  these 
oil  pumps  is  also  driven  by  an  Allis-Chalmers  70  h.p. 
tangential   water  wheel,  hand  operated,   which   is  at- 


WIiiLe    iii\'er    Power   House. 
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Main  Generatoi-  Room  of  White  River  Power  House. 


various  combinations  may'  be  made  to  circulate  oil 
to  and  from  the  transformers  for  changing,  filtering, 
filling,  etc.  A  7j/2  h.p.  induction  motor  driving  a  cen- 
trifugal pump  is  the  means  of  moving  the  oil,  but 
connections  are  also  provided  for  compressed  air  oper- 
ation whenever  necessary.  In  the  second  compartment 
is  installed  a  two-cylinder  Ingersoll-Rand  compressor, 
driven  by  a  2200  volt,  150  h.p.  form  K,  induction 
motor.  .\lso  a  three-crank  pump  driven  by  a  10  h.p. 
W'estinghouse   induction   motor   for   supplying   water 


tached  through  a  disconnecting  clutch.  Each  pump  will 
deliver  90  gal.  per  minute  against  a  pressure  of  400 
lb.  per  sq.  in.  There  is  also  a  two-cylinder  oil  pump 
for  furnishing  oil  to  the  machine  bearings,  driven  by  a 
5   h.p.  W'estinghouse  induction  motor. 

At  present  two  main  generating  units  are  in- 
stalled ;  the  generators  are  General  Electric  type,  A. 
T.  B.  form  .S,  having  a  normal  load  capacity  of  10,000 
kw.  The  armatures  are  star-connected  and  deliver 
three-phase  current  at  6600  volts.    The  water  wheel  is 
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a  Francis  double  flow  turbine  with  scroll  case.  The 
unit  has  four  bearings  and  operates  at  360  r.p.m.  A 
butterfly  valve  is  introduced  in  the  pressure  pipe  im- 
mediately before  reaching  the  turbine  and  this  is  op- 
erated bv  a  d.c.  motor.     On  the  floor  back  of  the  set 


eral  Electric,  type  M.  D.  C.  form  L,  six  poles  with  in- 
terpoles,  240  volts  with  a  capacity  of  225  kw.  The 
waterwheel  is  Allis-Chalmers,  having  an  overhanging 
runner  mounted  in  a  cast  iron  housing  and  equipped 
with  a  needle  regulating  nozzle  operated  by  an  Allis- 


Transverse  Section   Through   Power  House. 


is  a  panel  switchboard  for  this  motor  with  solenoid  Chalmers  type  O  governor.    It  has  a  capcity  of  500  h.p. 

operated  rheostat,  switches,  etc.,  and  the  control  may  and  operates  at  400  r.p.m. 

be  had  at  this  point,  at  the  motor  or  at  the  main  switch-  The    main    transformers    are    single-phase,    there 

board.    Allis-Chalmers  governors  operating  with  oil  at  being  three  in  a  cell  which  is  open  to  the  main  bay, 

a  pressure  of  300  lb.,  are  mounted  close  to  the  turbine,  this   opening   being   however   smaller   than    the    cell. 

There  are  two  d.c.  exciters;  the  generator  is  Gen-  11  ft.  wide  by  15  ft.  high.    The  floor  of  the  cell  is  de- 
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Plan    of    Main    Operating    Floor. 
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pressed  8  in.  below  the  main  floor  and  laid  to  drain 
to  two  points.  The  transformers  are  rated  at  3333  kw. 
each  and  are  wound  for  6600  volts  primary  to  55,000 
volts  secondary,  both  sides  being  delta  connected. 
They  are  General  Electric  type  E.  I.  They  are 
mounted  on  steel  trucks  with  6  in.  cast  iron  wheels 
which  in  turn  rest  on  a  3  ft.  6  in.  track  of  60  lb.  rails. 
The  tracks  are  laid,  the  center  one  being  normal  to 
the  entrance,  while  the  two  others  are  placed  at  an 
angle  so  that  in  moving  out,  the  transformers  come 
out  at  the  center  of  the  entrance.  The  high  tension 
terminals  are  wound  fibre  tubes  with  round  fibre 
barriers. 

The  delta  connections  are  made  directly  above  the 
transformers  and  the  high  tension  leads  are  supported 
from  the  ceiling  of  the  cell  on  8  sets  of  small  three- 
part  suspension  insulators.  The  cell  openings  may 
be  closed  by  double  sliding  doors  of  wood  covered 
with  tin  plate  and  weighted  open  with  cord  and  pul- 
ley. 

In  the  rear  of  the  transformers,  mounted  on  the 
main  floor  level,  are  the  disconnectors,  double  bus  and 
meter  transformers,  all  mounted  in  concrete  cells,  for 
the  6600  volt  circuits.  All  circuit  breakers  are  motor 
operated  by  remote  control.  The  6600  volt  generator 
circuit  breakers  are  type  K-4  and  mounted  in  concrete 
cells  and  are  placed  on  the  mezzanine  floor  in  the 
rear  of  the  transformers.  Two  sets  of  K-4  bus  junc- 
tion switches  are  mounted  in  the  rear  of  the  main 
switchboard.  Near  this  set  is  a  motor-generator  bat- 
tery charging  set  consisting  of  a  three-phase,  220  volt 
motor,  driving  a  5  kw.  d.c.  generator.  A  Gould  stor- 
age battery  delivering  current  at  110  volts  for  oper- 
ating the  circuit-breaker  motors  and  also  a  few  emer- 
gency lights  is  installed  in  an  adjoining  room. 

The  upper  floor  is  divided  longitudinally  by  two 
parallel  walls  which  are  spaced  4  ft.  apart.  Over  each 
longitudinal  compartment  extends  a  55,000  volt  bus 
line.  In  the  forward  compartment  are  8  sets  (3  single 
pole  each)  of  K-15  oil  circuit  breakers  connecting 
to  eight  transmission  lines,  and  2  sets  of  K-10  circuit 
breakers  on  the  transformer  leads.  In  the  rear  com- 
partment are  7  sets  of  K-15  circuit  breakers,  with 
space  for  one  more,  to  the  transmission  lines,  and  two 
K-10  circuit  breakers  to  the  transformers.     One  side 


of  all  of  these  circuit  breakers  connects  to  the  bus 
over  it.  Disconnecting  switches  are  provided  on  both 
sides  of  all  oil  switches. 

The    transformer   leads,    and    outgoing    lines    are 
carried  up  between  the  longitudinal  walls.     The  out- 


Switches    and    Busses. 

going  lines  pass  through  the  roof  of  the  building  in 
roof  insulators.  A  steel  rack  running  the  length  of  the 
building  carries  the  line  insulators  for  all  of  the  trans- 
mission lines  and  Pacific  Electric  disconnecting 
switches  on  each  line.  These  pass  directly  to  the 
lightning  arrester  structures  which  are  placed  in  the 
rear  of  the  power  house,  a  short  distance  up  the  hill. 
There  are  8  lightning  arrester  houses;  these  are  of 
concrete,  8  ft.  x  16  ft.  x  18  ft.  high  and  contain  alumi- 
num cell  arresters  and  a  discharge  recording  device. 
The  horn  gaps  are  mounted  on  the  roofs  of  these 
buildingfs. 


Main    Switchboara    at    White    River    Power    House. 


Typical  Steel  and  Wood  Tower 
Transmission   Line   Con- 
struction. 
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All  high  tension  wiring  in  the  building  and  on 
the  lightning  arrester  structures  consists  of  1  in.  gal- 
vanized iron  pipe  finished  with  bronze  paint.  This 
is  not  only  a  serviceable  arrangement,  but  it  is  strong 
and  rigid  and  low  in  cost. 


Lightning  Arrester  Houses  and  Transmission  Lines. 

Five  telephone  circuits  are  brought  to  the  rear 
of  the  powerhouse,  being  protected  by  telephone  trans- 
formers and  fuses. 

The  switchboard  gallerj^  extends  in  an  arching 
balcony  into  the  main  bay  and  is  enclosed  with  win- 
dows; it  occupies  a  space  40  ft.  x  50  ft.  The  switch- 
board is  of  black  slate  in  three  parts.  The  main  board, 
which  controls  the  main  units  and  lines,  sets  back  from 
the  balcony  about  18  ft.  and  is  parallel  to  it.  The 
other  sections  are  at  right  angles  and  are  set  across 
either  end. 

The  north  end  board  has  three  panels  and  two 
swinging  arms,  two  controlling  the  exciters,  the  third 
containing  a  T.  A.  voltage  regulator,  while  the  arms 
carry  instruments,  a  clock  and  a  synchronizer. 

The  main  switchboard  has  fifteen  panels;  two  pan- 
els controlling  generator  and  transformer  remote  con- 
trol switches ;  one  panel  equipped  with  three  graphic 
curve  drawing  instruments ;  seven  panels  with  wir- 
ing diagram  and  remote  control  for  the  transmission 
circuits;  five  blank  panels  for  future  use.  Time  limit 
relays  are  installed  on  ail  outgoing  circuits  as  well  as 
integrating  wattmeters. 


The  south  end  swithboard  has  five  panels  controll- 
ing consecutively,  storage-battery,  lighting,  pressure 
gauges  on  governor  system  and  on  pipes  and  remote 
motor  control. 

Electron  Power  Plant  derives  its  water  supply 
from  and  is  situated  on  the  east  bank  of  the  Puyallup 
River.  This  is  one  of  the  streams  which  finds  its 
source  in  glaciers  of  the  western  slope  of  Mt.  Rainier. 
The  river,  which  has  a  rapid  fall,  flows  through  a 
deep  wooded  canj'on.  The  situation  of  this  plant  is 
more  nearly  like  that  of  many  of  the  high  head 
Pacific  Coast  installations.  For  the  lover  of  nature,  its 
lights  and  shades,  its  coloring  and  wonderful  per- 
spectives with  Mt.  Rainier  with  its  awesome  grandeur 
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Vertical  Sections  Through  Lightning  Arrester  House. 

for  a  background,  this  is  indeed  an  ideal  country. 
But  for  building  and  maintaining  a  power  plant  the 
esthetic  features  have  shown  themselves  to  be  more 
or  less  impractical,  for  here  there  is  not  the  natural 
preparation  of  site  that  was  found  at  White  River. 

This  plant,  which  was  completed  in  1904,  was 
famous  in  its  time  as  an  example  of  modern  high  head 
design  and  has  given  faithful  service,  with  the  excep- 
tion perhaps  of  the  necessarily  high  depreciation  ex- 
pense of  a  mountain-side  timber  flume. 

The  intake  from  the  river  is  an  even  more  simple 
affair  than  that  of  the  White  River  plant,  it  being 
a  timber  crib  dam  200  ft.  long  and  5  ft.  high  across 
the  river,  giving  the  water  sufficient  depth  for  an 
entrance   into   the   canal.     The   intake   consists   of   14 
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openings  set  in  a  line  parallel  to  the  flow  of  the  river 
on  the  east  side  and  is  62  ft.  wide.  These  openings 
may  be  closed  by  planks  which  slide  into  place  being 
held  by  steel  rails.  A  masonry  bay  is  formed  by  car- 
rying the  wall  around  against  the  bank,  the  lower  wall 
making  a  right  angled  turn  to  form  with  it  an  entrance 
for  the  canal.  There  is  no  sluice  gate  due  to  the  fre- 
quent entrance  of  glacial  boulders  which  are  allowed 
to  enter  the  canal  to  be  discharged  at  a  specially  built 
gate. 

From  this  entrance  the  canal  consists  of  timber 
flume  and  this  follows  the  contour  of  the  mountain 
side  in  a  general  way,  sometimes  almost  on  the  ground, 
then  again  on  high  trestle,  for  a  distance  of  ten  miles, 
where  it  empties  into  a  forebay  reservoir. 

The  flume  has  a  capacity  of  360  second  feet  and 
carries  6  ft.  6  in.  depth  of  water.  The  grade  is  7  ft. 
per  mile.  Originally  the  flume  was  built  to  carry  but 
4  ft.  of  water,  having  five  12  in.  planks  for  siding. 
Later  three  more  planks  were  added  and  new  sills 
and  studs  were  placed  between  the  original  ones.  The 
planks,  or  boxes,  are  16  ft.  long  and  there  are  330 
per  mile.  There  are  12  spillways,  near  the  entrance 
being  the  rock  spillway  with  an  enlarged  section  and 
a  bar  screen.  A  standard  gauge  30  lb.  steel  track  is 
laid  on  the  top  stringers  and  transportation  for  at- 
tendants and  materials  is  thus  accomplished  by  means 
of  gasoline  motor  cars.  Along  the  flume  is  a  line  of 
poles   which   carry,  besides  telephone   wires,   a   three- 


Intalce  of  Electron  Flume. 

wire,  three-phase,  2200  volt,  aluminum  (equivalent 
to  No.  4  copper),  power  circuit.  Two  double  truck 
cars  equipped  with  induction  motor-driven  electric 
hoists  and  one  car  with  a  steam  rig  are  provided  for 
rapid  repair  work  on  the  flume.  In  operating  the  electric 
hoists,  the  supply  wires  are  tapped  to  the  power  line 
at  any  point,  transformers  being  mounted  on  the  cars. 
A  sawmill,  electrically  operated,  situated  near  the 
upper  end,  supplies  flume  timber. 

The  forebay  reservoir  was  made  by  throwing 
up  earthen  embankments  on  two  sides.  It  covers  an 
area  of  10  acres  and  has  a  capacity  of  7,000,000  gal. 

The  glacial  silt  carried  by  the  flume,  were  pro- 
vision not  made  for  cleaning  out  at  regular  intervals, 
would  soon  fill  the  reservoir.  A  barge  is  provided  on 
which  is  mounted  an  8  in.  sand  pump  having  a  rated 
capacity  of  150  yd.  solid  matter  per  hour.  This  is  belt 
driven  by  a  40  h.p.  type  CX,  Westinghouse  induction 
motor.  Another  belt  from  this  motor  also  drives  a 
2  in.  centrifugal  pump  for  the  submerged  water  jets. 
An  articulated  pipe  mounted  on  pontoons  discharges 
the  silt  from  the  pump  over  the  reservoir  bank. 

The  four  pressure  pipes,  which  at  the  top  are  wood 
stave  construction,  are  carried  through  the  reservoir 
bank  to  the  intake  heading,  which  is  placed  in  the 
reservoir,  about    100  ft.   from   the   crest  of  the   bank 
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Forebay   Reservoir   at    Electron,   Showing  Suction   Dredge. 


The  intake  is  of  massive  concrete  and  contains  four 
sloping  bar  screens  of  1-in.  separation.  Behind  the 
screens  are  the  screw  stem  shiice  gates,  hand  operated 
with  bevel  gears.  There  is  one  small  gate  for  the  ex- 
citer supply  pipe.  A  Dibble  reservoir  gauge  is  in- 
stalled on  the  intake. 

Wood  stave  pipes  are  carried  through  the  reser- 
voir embankment  where  they  join  with  sheet  steel  riv- 
eted pipes,  these  being  anchored  in  a  concrete  retain- 
ing wall.  Each  pipe  has  an  open  standpipe.  The 
pipes  now  take  direct  plunge  down  the  hillside,  being 
anchored  every  few  feet  in  heavy  concrete  abutments. 
Before  entering  the  power  house  the  pipes  are  heavily 
anchored  in  concrete  blocks.  The  diameter  of  the 
main  pipes  at  the  top  is  48  in.  and  the  thickness  ^  in. 
and  at  the  bottom  36  in.  with  a  thickness  of  ^  in.  The 
wood  stave  pipes  have  a  diameter  of  48  in.  The  hy- 
drostatic head  on  this  plant  is  872  ft. 

The  pipes  are  carried  under  the  main  floor  of  the 
powerhouse,  each  pipe  dividing  in  a  cast  steel  Y  fitting, 
and  each  branch  connecting  directly  to  each  of  the 
two  deflecting  needle  nozzles  of  each  generating  unit. 
The  exciter  pipe  likewise  divides  each  branch  supply- 


ing the  water  wheel  of  the  two  exciter  units. 

The  power  house  is  built  in  two  sections,  of  brick 
and  concrete,  the  one  section  nearest  the  river  con- 
taining the  generating  units  and  switchboard,  and 
the  other,  built  in  several  stories,  due  to  the  steepness 
of  the  hillside,  the  low  and  high  tension  switches  and 
busses,  the  upper  story  being  of  timber  and  corru- 
gated galvanized  sheet  iron. 

The  four  main  generating  units  are  rated  at  3500 
kw ;  the  armatures  are  Y  connected  and  deliver  2300 
volts  and  operate  at  225  r.p.m.  There  are  two  Pelton 
waterwheel  runners  mounted  in  separate  combination 
cast  iron  and  sheet  steel  housings  overhung  at  either 
end  of  the  generator  shaft.  The  single  deflecting  nee- 
dle nozzles  on  each  wheel  are  operated  together  by  a 
Lombard  type  L  governor.  The  nozzle  needles  are  ac- 
tuated from  the  switchboard  by  a  5  h.p.  d.c.  series 
motor.  The  main  gate  valves  in  each  branch  are  oper- 
ated by  screw  and  worm  gear  by  a  3  h.p.,  d.c.  series 
motor.  Oil  under  pressure  for  the  governocs  is  sup- 
plied by  a  Lombard  triplex  pump  driven  by  a  6  h.p. 
series  d.c.  motor. 

There  are  two  3-bearing  exciter  sets,  having  Pel- 


Main    Generating   Room 
Electron    Power    House. 
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ton  water  wheel,  induction  motor  and  d.c.  generator. 
The  motor  is  General  Electric,  200  h.p.,  2080  volts, 
three-phase.  The  generator  is  of  same  make,  125  voir 
and  rated  at  150  kw.    The  speed  is  600  r.p.m. 

The  switchboard  is  arranged  in  a  semi-circle  on  a 
balcony  at  the  far  end  of  the  building.  It  is  of  blue 
marble  and  has  17  panels,  and  is  of  a  conventional  type. 
There  are  four  generator  panels;  two  d.c.  exciter 
panels;  three  panels  on  transformers  with  time  limit 
relays;  two  transmission  line  panels;  one  T.  A.  volt- 
age regulator  panel ;  one  panel  with  graphic  recording 
instruments  and  reservoir  gauge;  and  two  local  light- 
ing panels. 

The  transformers  are  placed  in  cells  back  of  the 
rear  wall  of  the  generating  section ;  the  openings  to 
these  cells  being  closed  with  steel  Venetian  doors.  The 
transformers  are  mounted  on  wheels  set  on  rails 
whereby  they  may  be  moved  out  into  the  main  room 
to  be  handled  by  the  traveling  crane.  The  three  sets 
of  three  single-phase  transformers  are  each  rated 
at  2333  kw.,  they  are  water  cooled  and  have 
a  voltage  ratio  of  2300  to  55,000  volts,  delta 
connected  on  both  sides.  Between  the  rear  wall  of 
the  lower  building  and  the  front  wall  of  the  rear  struc- 
is  a  space  utilized  to  carry  the  high  tension  wiring. 
The  transformer  cells  include  this  space  but  also  ex- 
tend under  the  first  floor  of  the  rear  building. 

There  is  a  50-ton  electrically  operated  traveling 
crane  with  a  5-ton  auxiliary.  On  the  first  floor  of  the 
rear  or  switch  building  are  the  2300  volt  disconnecting 
switches;  there  is  also  a  set  of  oil  circuit  breakers 
for  local  2300  volt  circuits  and  a  potential  regulator. 

On  the  second  floor  are  mounted  2300  volt  bus 
lines  against  both  the  front  and  rear  walls,  separated 
by  concrete  compartments.  Down  the  center  of  this 
floor  are  the  2300  volt  oil  circuit  breakers  mounted 
in  brick  compartments.  There  are  three  type  H-9  sets 
on  transformers  and  four  sets  of  type  H-3  sets  on  the 
generators,  and  two  sets  for  the  induction  motors  on 
the  exciters.  Connections  to  these  switches  are  made 
from  the  floor  below  and  they  are  all  remote  control, 
motor  operated. 

On  the  third  floor  are  the  high  tension  disconnect- 
ing switches  mounted  on  timber  racks,  five  sets  in  front 
and  seven  in  the  rear.  The  leads  from  the  transform- 
ers are  brought  up  through   the   space  between   the 


■ 

t 

"}_,. 

—  n 

9 

I 

j0 

i 

~^^| 

B^H| 

hnwiH 

^M«'  "'"■*j 

i»          L 

■ 

E 

0 

m  *     ^ 

1 

s 

B 

m 

i  Water  Wheel  Runner  on  Main  Unit,  Electron. 

walls  to  this  floor  and  then  horizontally  to  the  dis- 
connectors. From  these  the  lines  are  carried  to  the 
single  high  tension  busses  on  the  fourth  floor.  The 
high  tension  circuit  breakers  in  five  sets  are  type  FE, 
style  H-3  and  are  mounted  in  brick  compartments 
on  this  floor  and  the  lines  are  carried  underneath  to 
them  from  the  disconnectors.  There  are  two  outgoing 
lines,  these  dropping  back  from  the  disconnectors  to 
the  horizontal  position  of  the  transformer  leads,  but 
ascend  into  and  are  led  out  through  gables  on  the  roof. 
The  Snoqualmie  Falls  Plant,  the  pioneer  installa- 
tion for  long  distance  transmission  in  the  Northwest, 
has  helped  to  form  the  comparatively  short  but  kalide- 
scopic  history  of  the  transmission  of  the  power  of 
water  falls  to  power  consuming'  markets.  The  visitor 
to  the  cavern  power  house  is  reminded  of  the  year 
when  this  unique  and  altogether  spectacular  installa- 
tion was  completed,  by  a  large  sign  bearing  the  nu- 
merals "1898"  in  incandescent  lamps.  Snoqualmie 
Falls  is  in  the  foothills  on  the  western  slope  of  the 
Cascade  mountains.  25  miles  due  east  from  Seattle, 
at  a  point  where  the  Snoqualmie  River  after  running 
quietly  and  almost  level  for  a  number  of  miles,  sud- 
denly comes  to  an  abrupt  falling  away  of  the  hills  and 
plunges  in  a  vertical  fall  of  270  ft.  After  a  half-mile 
or  so  of  riffles  it  again  resumes  its  smooth  course.  That 
the  fall  itself  is  spectacular  and  beautiful  goes  with- 
out saying  and  the  whole  setting  of  rock  precipices 
and  wooded  slopes  is  one  of  Nature's  masterpieces. 
There  are  two  generating  plants,  the  second  known 
as  No.  2  having  been  completed  within  the  last  year. 


Snoqualmie   Falls,   Dam,   No.   1   and  No.   2   Intake. 
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In  designating  the  first  plant  it  was  thought  that 
it  would  be  impossible  to  erect  a  plant  below  the  falls 
which  would  not  be  more  or  less  affected  by  the  dense 
spray  which  rises  from  the  base  of  the  falls.  For  this 
reason  the  power  house  was  placed  in  a  cavern  hol- 
lowed out  of  the  solid  rock,  directly  under  the  south 
bank  of  the  river  and  back  from  the  brink  of  the  falls 
a  distance  of  100  ft.  This  cavern  is  200  ft.  long,  30  ft. 
high  and  40  ft.  wide.  A  tail  race  was  excavated  the 
length  of  the  cavern  and  extending  as  a  tunnel  a  dis- 
tance of  450  ft.  until  it  could  discharge  into  the  river. 
This  tail  race  is  2^  ft.  hi^h  and  12  ft.  wide.     Near  the 


generating  room,  but  resting  upon  a  shelf  cut  into  the 
side  of  the  cavity.  From  this  penstock  are  four  hori- 
zontal outlets  at  right  angles,  which  deliver  the  water 
into  headers  or  manifolds  and  from  each  of  the  four 
manifolds,  taken  from  the  under  side  at  right  angles,  are 
the  feeder  pipes,  six  to  each  generating  unit.  The  four 
generating  units  thus  supplied  have  Westinghousc 
1500  kvv.,  revolving  armature,  three-phase,  2000  volt 
generators,  the  sets  being  arranged,  two  right-handed 
and  two  left-handed,  so  that  two  generators  are  ad- 
jacent in  the  middle  and  a  generator  on  each  end.  The 
generators    are    direct    connected  to  Doble  tangential 


Interior    of    Snoqualmle    Falls    Cavern    Plant. 


up-stream  end  of  the  cavern  is  a  vertical  shaft  10  ft.  x 
27  ft.  which  reaches  to  the  ground  surface  on  the  south 
bank  of  the  river.  Here  a  double  forebay  containing 
vertical  bar  screens  and  electrically  operated  head- 
gates  delivers  water  from  the  river  into  two  riveted 
sheet  steel  vertical  penstocks,  each  7  ft.  6  ,in  diameter 
These  are  placed  on  either  side  of  the  vertical  shaft 
the  space  between  them  being  occupied  by  an  elevator 
operating  between  the  ground  level  and  the  generating 
room  in  the  cavern.  This  elevator  is  operated  by  a 
small  tangential  water  wheel  supplied  by  water  from 
a  separate  pipe. 

One  of  the  penstocks,  after  reaching  the  cavern, 
turns  at  right  angles  and  extends  the  length  of  the 


water  wheels.  There  are  6  runners  in  pairs  in  three 
cast  iron  housings.  These  are  45  in.  diameter  and 
water  is  supplied  to  each  runner  through  two  needle 
regulating  nozzles.  Type  B  Lombard  governors, 
water  operated,  regulate  the  speed  of  each  unit,  which 
is  300  r.p.m. 

The  two  exciter  units  each  have  a  75  kw.,  125 
volt  d.c.  generator,  operating  at  46(1  r.p.m.  direct  driven 
by  a  Pelton  water  wheel  enclosed  in  cast  iron  housing, 
and  supplied  with  deflecting  hood  over  the  nozzle  op- 
erated by  a  worm  gear  hand  wheel. 

At  the  upper  end  of  the  cavern  is  a  more  recent 
unit  rated  at  5000  kw.  This  is  a  Westinghouse,  2000 
volt,   three-phase  generator   driven   at   300  r.p.m.   by 
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a  Piatt  Iron  Works,  scroll  case,  Francis  turbine, 
equipped  with  a  66  in.  single  discharge  runner.  A 
Lombard  type  N  governor  controls  this  unit. 

On  a  gallery  above  this  unit  is  the  switchboard 
and  also  a  motor-generator  exciter  set,  the  generator 
being  a  Westinghouse  75  kw.,  125  volt  d.c.  machine 
direct  driven  by  a  110  h.p.,  2000  volt  induction  motor 
of  the  same  make,  at  a  speed  of  600  r.p.m. 


Transformer    House    at    Snoqualmle    Falls. 

The  switchboard  is  in  two  rows  on  both  sides 
of  the  gallery  and  is  a  Westinghouse  equipment,  with 
round  dial  instruments,  having  eleven  vertical  panels 
and  three  horizonal  superimposed  panels.  Five  panels 
control  generators  together  with  the  three  upper 
panels.  Of  the  remaining,  three  are  on  transmission 
lines;  one  on  local  lighting;  one  has  a  Tirrill  voltage 
regulator;  one  on  switch  control  for  power  house  Xo.  2. 
A  blower  driven  by  a  30  h.p.  Westinghouse  induction 
motor  draws  air  from  the  tail  race  for  ventilation,  and 
at  the  top  of  the  shaft  is  a  similarly  driven  exhaust  fan. 

The  transformer  house  for  both  power  houses  ad- 
joins the  cavern  intake.  It  is  a  two-story  brick  build- 
ing 60  ft.  long  and  40  ft.  wide.  On  the  ground  floor, 
ranged  along  the  south  side  are  six  Westinghouse  2500 
kw.,  water  cooled  raising  transformers  in  two  banks. 
These  have  a  primary  winding  for  2000  volts  and  a  sec- 
ondary of  55,000  volts,  the  lines  to  both  sides  beinj^ 
delta  connected.  On  the  opposite  side  are  three  Gen- 
eral Electric  2917  kw.  water  cooled  transformers  sup- 
plied from  No.  2  power  house.  These  transformers 
have  voltage  ratios  of  60,030/2,000-4,000-6,900  Y,  but 
are  operated  in  parallel  with  the  first  named  banks. 
Running  longitudinally  and  near  either  side  wall  of  the 
building  are  two  free  galleries  supported  by  steel  col- 
umns, and  on  these  are  mounted  the  oil  circuit  break- 
ers. Between  the  galleries  and  supported  bj'  them  is 
a  hand  operated  traveling  "horse"  crane.  .\  high 
tension  endless  bus  is  carried  all  around  the  building 
above  the  switches  and  this  is  sectionalized  at  four 
points  with  disconnecting  switches,  so  that  two  con- 
secutive sections  have  a  transformer  oil  circuit  breaker 
connection  to  a  bank  of  transformers,  and  also  a  simi- 
lar connection  to  a  transmission  line:  a  third  section 
has  an  oil  circuit  breaker  transformer  connection  and 
the  fourth  an  oil  circuit  breaker  and  line  connection 
for  the  Everett  line.  On  the  No.  2  transformer  feed- 
ers is  a  Westinghouse  type  G.  A.  oil  circuit  breaker 
solenoid-operated  and  controlled  from  power  house 
No.  I.  With  it  are  mounted  two  series  transformers 
and  time  limit  relays.  For  the  Everett  line,  a  simlar 
circuit  breaker  set  is  provided.    On  the  south  side,  two 


sets  of  transmission  line  circuit  breakers  are  again 
similar,  but  the  two  sets  of  transformer  circuit  break- 
ers were  supplied  by  the  Pacific  Electric  Company  of 
San  Francisco. 

Placed  on  a  heavy  framework  outside  of  the  trans- 
former house  are  General  Electric  aluminum  electro- 
lytic lightning  arresters  with  horn  gaps,  connected 
to  each  outgoing  55,000  volt  line. 

In  an  adjacent  building  is  an  ample  storeroom 
and  a  shop  containing  a  shaper,  machine  lathe  and 
drill  press  and  two  3-crank  plunger  pumps  driven  by 
10  h.p.  induction  motors  for  supplying  water  to  the 
various  buildings,  cottages,  etc. 

The  track  of  a  branch  of  the  Great  Northern  Rail- 
way passes  the  transformer  house  and  a  branch  track 
is  continued  from  the  opposite  bank  of  the  river  down 
an  incline  to  power  house  No.  2.  A  car  ferry  consists 
of  a  scow  controlled  by  cables,  there  being  on  either 
bank  a  track-apron  which  may  be  raised  or  lowered 
depending  upon  the  height  of  the  river  and  which  will 
allow  cars  to  be  run  on  to  the  ferry. 

The  intake  of  the  No.  2  plant  is  placed  immedi- 
ately above  the  low  dam  near  the  brink  of  the  falls  on 
the  opposite  side  from  that  of  No.  1.  This  intake  is 
85  ft.  long  between  two  concrete  bulkheads  with  a  5 
ft.  wide  concrete  pier  in  the  center.  In  each  opening 
are  four  gates,  closed  with  planks  sliding  between  ver- 
tical channels  and  behind  these  are  vertical  bar  screens 
having  a  1  in.  separation.  The  concrete  walls  con- 
verge to  the  mouth  of  the  tunnel  before  which  there 
are  two  rectangular  gates  10  ft.  wide  sliding  in  chan- 
nel guides  and  hand  operated  by  rack  gears.  Each 
gate  has  at  its  center  a  small  21  in.  gate  for  filling  the 
tunnel  when  empty. 

The  tunnel  has  a  length  of  1035  ft.  and  is  exca- 
vated in  a  curve  through  the  spur  which  forms  the 
north  bank  of  the  river  extending  some  distance  past 
the  falls.  It  has  a  circular  section,  the  excavation  being 
made  approximately  14  ft.  in  diameter.  This  was 
lined  with  concrete,  leaving  a  finished  diameter  of  12  ft. 
It  is  calculated  that  with  a  loss  of  head  at  5  ft.,  the 


Intake  of  No.   2  Snoqualmle  Plant. 

tunnel  will  carry  a  flow  of  1340  second  feet.  Water 
is  delivered  into  an  open  canal,  excavated  in  rock  a 
distance  of  220  ft.  to  the  forebay  of  power  house  No.  2. 
This  canal  has  a  bottom  width  of  20  ft.  and  is  unlined. 
.\t  one  point  a  notch  has  been  cut  through  the  spur 
for  a  spillway  from  this  canal;  this  is  30  ft.  wide  and 
discharges  into  the  river  below  the  falls. 

The  forebay  is  of  reinforced  concrete  and  is  set 
across  the  end  of  the  canal,  the  water  passing  into  it 


528 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.  22 


Canal  and  Forebay  of  No.   2   Plant. 


througli  the  conventional  steel  screens  set  on  a  slight 
incline  to  the  vertical. 

Openings  are  provided  for  three  pipes,  it  being 
proposed  to  eventually  install  three  generating  units, 
but  one  pipe  now  being  installed.  Ihe  flow  is  con- 
trolled by  two  Coffin  sluice  gates  in  tandem,  each 
8  ft.  in  diameter  the  first  one  being  an  emergency  gate, 
with  screw  stem,  manually  operated  ;  it  is  also  provided 
with  a  trip  arrangement,  which,  by  opening  the  sup- 
porting nut,  will  allow  the  gate  to  drop  by  its  own 
weight.  This  trip  is  operated  by  a  wire  run  inside  of 
a  pipe  from  the  power  house.  So  far  there  has  never 
been  an  occasion  requiring  the  use  of  this  emergency 
device.  The  other  gate  is  operated  from  the  power 
house  by  a  10  h.p.  induction  motor.  There  is  a  24  in. 
by-pass  gate,  manually  operated  for  filling  the  pipe 
line.  The  gate  house  is  of  reinforced  concrete  50  ft. 
long  and  15  ft.  wide. 


Plan    of   Power   Development   of    Snoqualmle    Falls. 


Interior   of   Forebay   Gate   House   of  No.   2   Plant. 


The  pipe  or  penstock  has  a  diameter  of  7  ft.,  is 
of  riveted  sheet  steel  and  varies  in  thickness  from  -^g 
in.  at  the  top  to  Ji  in.  at  the  power  house.  It  is  sup- 
ported and  fastened  to  heavy  concrete  anchorages. 
The  length  of  the  pipe  is  466  ft.    The  head  is  255  ft. 

The  power  house  is  of  reinforced  concrete  of  a 
modern  and  pleasing  but  conventional  classic  design. 
One  end  is  left  unfinished,  a  corrugated  iron  wall  being 
used,  and  the  future  addition  will  continue  the  build- 
ing from  this  point.  Its  position  is  close  to  the  river 
and  the  draft  tubes  of  the  water  wheel  discharge 
directly  into  the  river,  they  being  carried  low  enough 
to  be  submerged  at  the  period  of  lowest  water.  The 
building  is  40  ft.  wide  and  at  present  50  ft.  long.  The 
roof  is  of  concrete  supported  on  Howe  steel  trusses, 
spaced  10  ft.  apart ;  throughout  its  length  a  50-ton, 
electrically  driven  Niles  traveling  crane  operates. 

The  main  generating  unit  consists  of  an  8,750  k.v.a. 
General  Electric  generator,  the  armature  being  Y  con- 
nected to  deliver  6900  volts,  driven  at  360  r.p.m.  by  an 
I.  P.  Morris  double  discharge,  scroll  case,  single  run- 
ner, Francis  turbine.  The  hydrostatic  head  on  this 
unit,  including  the  draft,  is  270  ft.  The  governor  is 
of  the  double  floating  lever  type  built  by  the  water 
wheel  maker.  A  three-crank  oil  pump  for  actuating 
the  governor  is  belted  to  the  main  shaft  of  the  unit. 
On  test  this  water  wheel  developed  12,500  h.p.  with  full 
gate  opening  and  has  a  guaranteed  efficiency  of  82 
per  cent  while  delivering  8000  to  10,000  h.p. 
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Plan  ol  tht   Power   House 


Section  through  the  Turbine 


The  exciter  is  a  200  kw.  General  Electric,  125  volt 
d.c.  generator,  driven  on  the  one  side  by  a  300  h.p. 
Doble  tangential  water  wheel,  svipplied  with  a  hand 
resfula'-ed  needle  nozzle;  on  the  other  end  is  connected 
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it   N'l.  2  Power  House. 


a  300  h.p.  General  Electric  2000  volt  three-phase  induc- 
tion motor.  This  set  has  five  bearings,  there  being  but 
one  on  the  outer  side  of  the  water  wheel :  it  operates  at 
450  r.p.m. 


The  switchboard  of  one  panel  of  blue  Vermont 
marble  was  furnished  and  equipped  by  the  Westing- 
house  company  and  is  of  a  most  recent  type.  It  is 
mounted  on  a  raised  platform  under  which  are  the  gen- 
erator bus  and  disconnecting  switches  in  concrete 
cells.  In  the  basement  are  placed  two  type  B  West- 
inghouse  oil  circuit  breakers,  one  on  the  generator 
circuit  and  one  on  the  transformers  supplying  the  ex- 


Interior   of  No.   2   Pl.Tnt. 
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Snociualmie   No.   2   Plant. 


citer  motor.  The  latter  are  aLso  mounted  in  the  base- 
ment and  consist  of  three  General  Electric  85  k\v. 
transformers  wound  for  6900  to  2000  volts.  At  another 
part  of  the  basement  entered  by  stairs  are  a  storeroom 
and  a  lavatory.  These  basements  are  the  spaces 
formed  between  the  machine  foundations  and  the  walls 
of  the  building.  The  6900  volt,  three-phase  current 
from  this  power  house  is  carried  on  two  circuits  on  a 
pole  line  to  the  transformer  house  above  the  falls. 

The  watershed  for  the  Snoqualmie  system  covers 
an  area  of  about  400  square  miles  and  extends  in  an 
easterly  direction  from  the  falls  a  distance  of  25  miles 
to  the  ridge  of  the  Cascade  range.  Much  of  this  ter- 
ritory is  in  the  Snoqualmie  National  Forest  reserve 
and  the  altitude  reaches  to  7500  feet :  it  is  heavily 
timbered.  A  number  of  lakes  having  areas  of  from 
one  to  three  square  miles  form  the  headwaters 
of  the  Snoqualmie  River  and  these  discharge  into 
three  branches  which  meet  about  three  miles  above 
the  falls.  The  rainfall  varies  as  the  elevation  and 
increases  from  60  inches  at  the  falls  to  120  inches 
at  the  highest  altitude.  I\Iost  of  the  precipitation  occurs 
in   the   winter   months.    During  the    summer   months 


the  natural  llow  has  a  minimum  value  of  550 
second  ft.  The  total  annual  flow  at  the  falls  is  about 
1,800,000  acre-feet  which  is  equivalent  to  an  average 
precipitation  over  the  watershed  of  85  inches.  It  is 
proposed  to  utilize  the  possible  storage  facilities  to  con- 
serve this  flow  and  this  will  make  possible  a  continu- 
ous discharge  at  the  falls  of  2500  second  feet  available 
for  power  purposes,  which  would  generate  50,000 
horsepower. 

The  watershed  for  the  Electron  plant  covers  an 
area  of  about  100  scpiare  miles,  extending  from  the 
intake  on  the  Puyallup  River  to  the  summit  of  Mt. 
Ranier.  Above  an  elevation  of  5000  ft.,  the  canyons 
and  ridges  are  covered  with  perpetual  snow  and  ice 
and  the  contact  of  the  moisture  laden  winds  from  off 
Puget  Sound  with  this  frozen  covering  is  the  cause 
of  a  heavy  annual  precipitation,  estimated  as  high  as 
140  inches.  These  fields  of  ice  and  snow  in  the  form 
of  glaciers,  of  which  there  are  five,  ceaselessly  moving 
down  their  respective  ravines,  are  the  source  of  the 
streams  which  go  tc  make  up  the  Puyallup  River.  The 
watershed  is  rough  and  very  heavily  timbered  below 
the  main  mountain. 
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Turbo-Generator   at 
Georgetown   P.   H. 


STEAM  GENERATING  PLANTS. 

HERE  are  seven  steam  gener- 
ating plants   in   the   system, 
all  of  them,  with  one  excep- 
tion, having  been  originally 
central    station    plants,    op- 
erating    systems     of     their 
own  without  assistance  from 
transmitted      power.      They 
are  all  now  held  as  auxiliary 
or  standby  plants  to  be  used 
only    in    case    of    failure    of 
transmitted     power.     These 
plants   are   the    Post   Street, 
Georgetown     and     Diamond 
Ice  Company  power  houses 
in    Seattle,    the    central    sta- 
tion power  house  at  Everett, 
stations  ".\"  and  "W  at  Ta- 
coma,  and  York  Street  sta- 
tion a  Bellingham. 
Post  Street  Power  House  is  a  relic  of  the  "days 
of  steam  "  and  was  in  its  lime  a  fine  example  of  cen- 
tral station  practice.     It  is  now  probably  the  busiest 
distributing  point  on  the  system,  but  not  in  the  man- 
ner of  a  few  years  back  when  steam    was    the    mam- 
stay  of  the  system.  The  station  is  situated  within  a  block 
of  the  water  front,  where  the  transportation  of  fuel  is 
an  easy  matter,  in  the  most  congested  section  of  the 
lower  commercial   district.     The  building,  equivalent 
in  height  to  about  five  stories,  is  of  pressed  brick  and 
covers  about   half  a  block.     Starting  at  the  top,  the 
steel  coal  bunkers,,  having  a  storage  capacity  of  400 
tons,  are  at  the  highest  level.     Coal  is  delivered  into 
the  bunkers  by  a  bucket  conveyor  just  outside  of  the 
building.     This  conveyor  is  loaded  below  the  street 
level.    Cars  loaded  with  coal  are  dumped  through  an 
opening  in   the   street   into  a   pit   in   which   is   a   coal 
breaker   driven  by   a   steam   engine.     The   coal,   after 
passing  through  the  breaker,  is  loaded  into  the  con- 
veyor which  is  also  operated  by  the  engine. 

The  six  Babcock  &  Wilcox  boilers  rated  at  500 
h.p.  each,  are  on  the  upper  floor.  They  are  fed  by 
Greene  mechanical  stokers  which  are  driven  from  a 
shaft  in  turn  operated  by  a  General  Electric  10  h.p. 
induction  motor  and  also  by  a  steam  engine  in  case  of 
emergency.  Renton  nut  coal  and  screenings  are  used 
from  a  mine  owned  by  the  company.  There  are  three 
Simmance-Abady  CO=  recorders,  and  draft  gauges  and 
recording  thermometers  on  each  boiler.  Three  Piatt 
Iron  Works  high  duty  and  one  two-cylinder,  induc- 
tion, motor-driven  pumps  supply  the  boiler  feed  water. 
There  are  also  two  large  steam  driven  feed  pumps 
which  get  water  from  an  artesian  well,  in  case  the  city 
supply  is  inadequate. 

The  engine  room  is  on  the  west  side  of  the  main 
floor.  The  two  main  engines  are  Macintosh  &  Sey- 
mour vertical,  double  tandem  compound  units  oper- 
ating at  120  r.p.m. ;  between  each  pair  of  engines  is 
a  1600  kw.  two-phase  2300  volt  alternating  current 
generator.  Over  the  engine  units  is  a  50-ton  elec- 
trically operated  traveling  crane. 

An   extensive   steam   heating   system   is   operated 


Plan   of  Post   St.   Station   at   Seattle. 

from  this  station  and  exhaust  steam  from  the  engines 
is  fed  into  this  system  in  accordance  with  the  demand 
for  heat.  The  station  pressure  on  this  system  is  5  to 
II  lb.,  the  intention  being  to  maintain  a  constant  pres- 
sure at  the  farthest  point  of  2^2  lb. 

A  75  kw.  250  volt  d.c.  exciter  operating  at  290 
r.p.m.  is  driven  by  a  simple  Ideal  engine. 

A  large  part  of  the  main  floor  space  is  taken  up 
with  rotary  converters,  of  which  there  are  ten  and  one 
battery  booster.  Five  of  these  rotaries  are  Westing- 
house  500  kw.,  the  a.c.  side  being  three-phase,  the  d.c. 


Post    street    Station    at    Seattle. 
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View   of   Switchboard   and   Switches   in   Georgetown     Power  House. 


side  delivering  550  volts  and  the  machine  operating  at 
400  r.p.ni.  There  is  mounted  on  the  end  of  the  shaft 
a  40  h.p.  induction  starting  motor.  The  remaining 
rotary  converters  operate  at  360  r.p.m.,  deliver  d.c.  at 
250  volts  and  are  rated  at  500  kw.  A  20-ton  traveling 
crane  is  provided  for  handling  the  rotaries  and  one  of 
10  tons  capacity  for  transformers. 

The  battery  booster  or  charging  set  is  General 
Electric  and  is  used  for  charging  individual  cells  of 
the  lighting  battery.  The  motor  is  50  h.p.  and  the 
delivered  voltage  0^120  volts. 

The  switchboard  is  arranged  in  two  rows,  one  above 
the  other,  on  a  gallery  across  one  side  of  the  build- 
ing. The  main  floor  switchboard  controls  both  the 
a.c.  and  d.c.  sides  of  the  rotary  converters,  the  stor- 
age batteries  and  booster,  T.  A.  voltage  regulator  or 
engines  and  power  circuits  from  other  substations. 
The  upper  switchboard  controls  the  Edison  three-wire 
commercial  circuits  and  the  railway  feeders,  the  equip- 
ment throughout  being  blue  marble  panels  and  Gen- 
eral   Electric   standard   instruments. 

In  the  basement  is  a  type  H  storage  battery  of 
154  cells,  furnished  by  the  Electric  Storage  Battery 
Company.  It  is  in  two  compartments  of  17  cells  each. 
There  are  34  end  cells  on  each  side.  The  cells  of  this 
battery  are  made  up  of  69  plates  each.  It  is  used  in 
connection  with  the  Edison  three-wire  system,  but 
only  in  case  of  emergency.  It  has  a  discharge  rate  of 
4800  amperes.  There  are  two  end  cell  switches  ar- 
ranged to  operate  separately  or  in  parallel,  these,  at 
the  time  of  installation  being  said  to  be  the  largest 
switches  of  their  kind  in  existence.  A  24  in.  wood- 
stave  stack  ventilates  the  battery  room. 

All  feeders  are  carried  from  the  basement  into  two 
manholes  under  the  street,  the  one  containing  64 
ducts  and  the  other  40.  All  feeders  are  in  lead  covered 
cables  save  a  few  Edison  tubes  still  in  use,  which  are 
gradually  being  eliminated.  All  lead  sheaths  whether 
for  railway,  Edison  three-wire  or  2300  volt  service 
are  grounded  to  the  railway  negatives. 


Georegtown  Power  House  is  a  modern  steam 
plant,  built  only  to  supply  power  in  large  quantities 
to  the  various  substations  and  used  constantly  under 
forced  load  until  the  advent  of  the  White  River 
hydraulic  plant.  This  plant  is  situated  on  a  large  tract 
of  ground  adjoining  the  car  repair  shops  at  the  south- 
ern extremity  of  the  city  of  Seattle.  The  plant  is 
in  two  sections,  the  one  containing  the  boilers  and  the 
other  the  two  turbine  generating  units,  the  whole 
covering  a  ground  space  140  ft.  long  by  80  ft.  wide. 
The  building  is  a  heavy  reinforced  concrete  column 
and  beam  structure  with  heavy  curtain  \walls  of  the 
same  material.  Dctched  from  the  boiler  end  and  con- 
nected thereto  by  a  flue  is  a  reinforced  concrete  chim- 
ney. 

The  boilers  are  arranged  in  two  parallel  rows  with 
a  firing  floor  down  the  center.  There  are  fourteen  460 
h.p.  Stirling  water  tube  boilers  with  spaces  for  two 
additional  on  each  side.  It  has  been  found  possible 
to  deliver  15,000  h.p.  from  the  turbines  deriving  steam 
from  the  14  boilers  installed.  Oil  fuel  is  used  which  is 
purchased  from  the  Standard  Oil  Company.  Above 
the  boilers  is  a  heavy  reinforced  construction  to  pro- 
vide for  coal  bunkers,  as  it  was  thought  when  this  sta- 
tion was  built  that  coal  fuel  might  become  an  eventual 
necessity. 

There  are  four  Blake  feed  pumps  with  cylinders 
14  in.  X  91^  in.  x  12  in. 

The  engine  section  contains  the  two  Curtis  verti- 
cal turbines,  one  being  8000  kw.  and  the  other  3000  kw. 
Each  turbine  has  an  overload  capacity  of  50  per  cent 
for  a  period  of  two  hours.  Barometric  condensers  are 
used.  A  50-ton  electrically  operated  Northern  Engi- 
neering Company  traveling  crane  operates  across  the 
building  over  the  turbines.  On  the  floor  of  the  tur- 
bine room  are  two  Weiss  air  pumps  built  by  the  South- 
wick  Foundry  &  Machine  Company.  There  are  also 
two  Southwick  centrifugal  circulating  pumps  driven 
by  Porter  Allen  engines;  two  oil  feed  pumps;  four 
pumps  for  auxiliaries  and  one  motor  driven  pump;  one 
air  compressor  oil  filters,  tanks,  etc. 


June  1,  1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


533 


J.        U        1        j  I 


_1r 


±±: 


-^         f         'Hi ^ 


^^^i--: 


Plan   o£  Georgetown   Power  House. 


At  the  end  of  the  turbine  room  is  one  3-bearing 
motor-generator  exciter;  a  175  h.p.  induction  motor 
driving  a  120  kw.  125  volt  d.c.  generator  at  a  speed  of 
60  r.p.m. ;  one  75  kw.  125  volt  d.c.  exciter  driven  by 
a  Porter-Allen  simple  engine  at  270  r.p.m.  For  rail- 
way service  there  are  two  motor  generator  sets  of  500 
kw.  capacity,  these  being  the  standard  514  r.p.m.  sets 
used  by  the  company,  who  put  in  interpoles  after  the 
sets  had  been  in  service  four  years.  These  sets  supply 
power  to  the  Seattle  end  of  the  Tacoma  interurban 
system  and  the  local  street  railway  in  the  immediate 
district. 

There  are  two  500  kw.  General  Electric  water- 
cooled  transformers  reducing  from  13,800  volts  three- 
phase  to  2300  volts  two-phase  for  local  power  distribu- 
tion, and  two  100  kw.  similar  transformers  for  sta- 
tion service. 

The  switchboard  is  placed  on  a  gallery  over  the 
motor-generators  and  transformers  and  consists  of 
twenty-three  blue  marble  panels.  It  is  of  standard  Gen- 
eral Electric  type  with  horizontal  edgewise  and  graphic 
recording  instruments.  There  are  two  panels  on  the 
turbines;  two  on  13,800  volt  feeders;  one  on  500  kw. 
transformers;  three  on  2300  volt  power  and  lighting; 
five  on  exciters ;  one  on  T.  A.  voltage  regulators :  fou; 
on  motor-generators,  a.c.  and  d.c. ;  and  five  on  rail- 
way feeders. 

On  a  second  gallery  are  placed  nine  sets  of  General 
Electric  H-3  motor  operated  oil  circuit  breakers 
mounted  in  brick  and  concrete  compartments.  These 
control  the  outgoing  13,800  volt  three-phase  circuits. 
Of  these  there  are  two  0000  circuits,  one  of  which  goes 
to  the  Massachusetts  Street  substation  and  the  other 
to  the  James  Street  substation ;  each  of  these  feeders 
has  a  capacity  of  6500  kw. 

On  the  third  gallery  there  are  two  General  Elec- 
tric K-4  oil  circuit-breaker  sets  in  compartments,  car- 
ing for  the  railway  motor-generator  circuits.  Two  sets 
of  aluminum  cell  lightning  arresters  on  the  outgoing 
lines  complete  the  equipment  of  this  station. 

Cold  air  for  ventilating  the  turbines  is  drawn 
through  steel  ducts  from  outside  the  building  near  the 
ground. 

Diamond  Ice  steam  plant  situated  in  Seattle,  close 
to  the  Union  Street  substation  on  the  waterfront  in 
the  downtown  commercial  section,  has  recently  been 
added  to  the  system,  originally  being  an  isolated  plant 
supplying  its  own  network  in  the  commercial  section 
of  the  city,  owned  and  operated  by  the  Diamond  Ice 
Company  in  connection  with  the  ice-making  system 


The  power  equipment  consists  of  three  steam  gener- 
ating units,  the  first  rated  at  1000  kw.  driven  by  a  Rey- 
nolds cross  compound  Corliss  engine,  the  other  two 
being  DeLaval  steam  turbo-generator  units  of  200  kw. 
each  and  delivering  250  volts  into  the  Edison  three- 
wire  system.  One  300  kw.  and  one  500  kw.  rotary 
converter  both  also  supplying  the  three-wire  system 
complete  the  power  equipment  of  this  plant. 


Georgetown    Generating     I'lant. 

Everett  steam  generating  plant  occupies  a  strat- 
egic position  for  fuel  and  power  delivery,  and  when 
built  represented  a  high  class  of  steam  plant  design 
and  finish.  While  it  is  held  ready  for  operation  at  all 
times,  it  is  used  now  only  as  a  standby  or  emergency 
station.  The  plant  is  housed  in  a  large  square  brick 
building  of  ornate  design  and  is  divided  into  two 
main  sections,  the  one  containing  the  boilers  and  acces- 
sories and  the  other  the  engines  and  electrical  appa- 
ratus. 

In  the  boiler  room  are  two  450  h.p.  and  two  256  h.p. 
Babcock  &  Wilcox  water  tube  boilers.  Coal  is  deliv- 
ered under  the  boilers  by  Greene  automatic  stokers 
which  are  driven  by  a  small  engine.  There  are  two 
\\"orthington  vacuum  pumps  and  two  feed  pumps  of 
the  same  make.  On  the  wharf,  a  short  distance  from 
this  station,  is  a  three-cylinder,  two-stage  condenser 
pump,  driven  by  a  Westinghouse  25  h.p.  type  M..  d.c. 
motor.  In  the  boiler  room  is  a  New  York  blower  for 
furnishing  draft,  driven  by  a  Westinghouse  15  h.p.  d.c. 
motor. 

In  the  generating  room  there  are  two  engine  and 
one  turbine  steam  generating  units.  The  engines  of 
the  reciprocating  units  are  similar,  Allis-Chalmers,  750 
h.p.  Corliss  type,  one  driving  a  500  kw.  Westinghouse 
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(I.e.  600  volt  railway  generator,  the  other  a  Westing- 
house  500  kw.  2200  volt,  two-phase  a.c.  generator. 
The  third  unit  is  a  W'cstinghouse-Parsons  turbine  of 
750  kw.  operating  at  1800  r.p.in.  and  this  delivers  two- 
phase  current  at  2200  volts.  A  25  kw.  55  volt  d.c.  ex- 
citer for  the  turbo-generator  is  direct  connected  to  and 
driven  by  a  two  cylinder  8yj  in.  x  8  in.  W'cstinghouse 
"lunior"  cnirine. 


"i    > 


>  ^  > 


Kverett  Steam  Plant. 

The  switchboard  is  of  marble  and  has  thirteen 
])anels,  these  being  divided  as  follows:  three  on  gen- 
erators, one  on  exciter,  three  on  rotary-converter,  two 
voltage  regulators;  two  railway  feeders  and  two  on  arc 
circuits. 

One  Westinghouse  250  kw.  rotary-converter  for 
railway  service  is  in  use  here.  There  are  finally  two 
large  Worthingtoi»  steam  pumps  connected  to  the  city 
water  works  system.  C^ne  of  these  pumps  placed  on 
the  engine  room  floor  is  double  tandem  compound  and 
has  a  capacity  of  3,000.000  gal.;  the  other  Ms  of  the 
same  type  but  one-half  the  capacity  and  is  placed  in 
the  basement  under  the  engine  room. 

The  Tacoma  steam  generating  plant,  station  "A," 
is  the  principal  steam  ])lant  of  the  city  and  is  also  a 


transformer  substation.  Like  the  others  the  steam 
plant  is  used  only  for  emergency  service,  with  the  ex- 
ception of  the  cable  engine  which  is  used  in  starting 
the  cable  which  is  driven  Ijy  an  induction  motor.  Even 
this  service  will  be  soon  discontinued  as  it  is  proposed 
to  install  a  motor  of  greater  capacity  capable  of  start- 
in"-  the  cable. 


Interior  ui  K 


tL   .-^tuuia   Plant. 


This  Station  is  situated  at  the  commercial  center 
of  the  city  and  adjacent  to  the  Northern  Pacific  tracks 
and  also  the  water  front.  It  is  a  brick  structure  and 
adjoins  the  car  houses  and  repair  shops.  At  one  end 
are  the  executive  offices  governing  this  division  of  the 
system. 

Two  transmission  lines  from  the  Electron  and 
White  River  power  houses  enter  this  plant  from  the 
rear  and,  after  passing  through  (icneral  Electric  type 
li-3  motor  operated  oil  circuit  breakers,  connect  to  a 
bus  line.  From  this  a  circuit  is  carried  through  dis- 
connectors and  Ii-3  circuit  breakers  to  one  bank  of 
two  transformers.  There  is  one  spare  transformer. 
These  are  General  Electric,  water  cooled,  55,000  to 
2300  volts  and  are  T  connected  for  two-phase  second  ■ 


Tacoma  Smelter. 
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ary.  A  200  kw.  General  Electric  transformer  compen- 
sator is  inserted  in  one  phase  to  give  a  true  two-phase 
circuit.  There  is  also  a  400  kw.  non-automatic  General 
Electric  potential  regulator  on  the  2300  volt  feeders. 

For  the  13,800  volt  supply  to  the  Fern  Hill  steam 
'plant,  substation  "B"  and  the  Northern  Pacific  shops 
^substation  "C,"  there  are  four  .=^00  kw.  2300  to  13,800 


station    A   at    Tacoma. 


volt  raising  transformers.     There 
motor  operated   circuit   breakers. 


arc  two  sets  of  11-3 
one  on  the  raising 
transformers  and  the  other  for  the  main  2300  volt  sta- 
tion circuit. 

Carbon  gap  lightning  arresters  protect  the  incom- 
ing transmission  lines. 

The  main  engine  space  which  occupies  the  space 
on  the  street  side  of  the  building  is  arranged  with  a 
jack  shaft  driven  through  two  pulleys  and  rope  drives 
from  two  Frick  horizontal  tandem  compound  engines 
of  750  h.p.  each.  The  drives  are  of  2  in.  continuous 
manila  rope,  each  consisting  of  fifteen  loops.  At  either 
end  of  the  jack  shaft  is  a  clutch.  Engaging  the  north 
end  clutch  and  lined  with  the  jack  shaft  are  two  8.50 
kw.  General  Electric  synchronous  motors,  rigidly  con- 
nected.. Similarly  placed,  but  at  the  south  end,  arc 
two  850  kw.,  d.c,  600  volt  railway  generators.  P.cyon«l 
these  is  a  clutch  which  engages  another  driven  pulley, 
which  is  driven  by  a  Cooper  1000  h.p.  horizontal  cross 
compound  engine. 

Between  the  jack  shaft  and  the  front  of  the  build- 
ing, its  shaft  approximately  in  line  with  the  shafts  of 
the  other  engines,  is  a  Pennsylvania  horizontal  Corliss 
engine  direct  connected  to  a  Stanley,  inductor  type, 
500  kw.,  two-phase  a.c.  generator. 

The  cable  system  is  fitted  with  a  200  h.p.  hori- 
zontal Corliss  engine,  but  is  regularly  operated  by  a 
General  Electric,  variable  speed,  100  h.p.  induction 
motor  . 

The  switchboards,  in  three  sections,  have  two 
rows  of  panels  facing  each  other  and  the  third  section 
at  right  angles  in  the  rear  of  the  switchboard  space. 
There  are  altogether  forty-five  blue  marble  panels  ;  five 
on  commercial  feeders  and  lighting ;  two  on  exciters ; 
two  on  motor  generator,  a.c.  and  d.c:  three  on  syn- 
chronous motors;  one  on  cable  motor;  seven  on  rail- 
way generators;  five  on  oil  sw-itches :  one  booster;  one 
totaling  instruments ;  one  bus  multiple  and  seventeen 
railway  feeders. 

There  is  one  four-bearing  exciter  set  consisting  of 
a  60  h.p.,  2300  volt  induction  motor  and  a  125  v.,  40  kw. 
d.c.  generator,  the  speed  of  this  unit  being  605  r.p.m. 

For  railway  service  there  are  two  500  kw.  motor 


generator  sets.  These  operate  at  400  r.p.m. ;  the  motor 
is  synchronous,  750  h.p.  and  operates  at  2200  volts, 
two  phase.  The  generator  is  an  eight  pole,  600  volt 
d.c,  both  being  General  Electric. 

Fern  Hill  Substation  and  Steam  Axoxiliary,  Station  "B." 

This  plant  is  located  several  miles  south  of  the 
center  of  the  city  but  within  the  city  limits,  on  the 
Spanaway  railway  line.  It  was  built  for  railway  ser- 
vice. The  plant  is  housed  in  a  one-story  brick  build- 
ing, 80  ft.  X  125  ft.  In  a  recently  constructed  addition 
there  are  placed  two  General  Electric  300  kw.,  13,800 
to  2300  volt,  water  cooled  transformers  for  supplying 
two-phase  current  to  one  of  the  motor  generator  sets. 
Three  sets  of  solenoid  operated.  General  Electric  type, 
K-12  oil  circuit  breakers  mounted  in  cells  are  provided 
on  the  incoming  13,800  volt  line,  the  other  two  operat- 
ing on  machine  compensators.  The  circuits  from  the 
transformer  house  to  the  machines  are  carried  under 
the  floor  in  lead  covered  cables. 

There  are  two  motor  generator  sets,  each  having 
a  capacity  of  500  kw.  One  of  these  is  a  standard  514 
r.p.m.  set  as  used  at  other  stations,  and  operating  di- 
rect froui  the  transmission  line.  The  other  is  driven 
by  a  700  h.p.  synchronous,  two-phase,  2300  volt  motor 
at  400  r.p.m. 

On  the  steam  units  there  is  one  General  Electric 
200  kw.,  550  volt,  four  pole,  d.c.  generator,  lielt  driven 
by  a  Siou.x  City  350  h.p.  Corliss  engine  and  two  old  d.c. 
Edison  bipolar,  500  volt  generators  of  100  kw.  each, 
both  belted  to  a  450  h.p.  Stearns  Corliss  engine. 

The  boilers  are  ranged  across  the  rear  of  the  build- 
ing, there  being  three  100  h.p.  Phoenix  60x18,  return 
tubular  boilers  and  three  125  h.p.  Stearns,  72x16,  of 
similar  type.  This  station  receives  its  current  supply 
over  a  single  13,800  volt  circuit  from  Station  "A." 


Bellingham  York  street  station  is  a  modern  steam 
generating  plant  and  contains  also  the  step  down 
transformers  of  the  transmission  line  from  Nooksack 
Falls. 

the  building  is  of  brick  with  steel  columns  and 
steel  and  concrete  floors.  There  are  three  Stirling 
water  tube  boilers  of  505  h.p.  each,  fitted  for  burning 
oil,  a:id  two  ^^^arren  12x7x12  feed  water  pumps.  There 
aie  two  generating  units,  one  being  a  Curtis  2000  kw. 
I'riizontal  turbo-generator,  operating  at  1800  r.p.m. 
and  delivering  three-phase  current  at  2300  volts.  The 
turbine  exhausts  into  a  Helander  barometric  con- 
denser. .\  33  kw.  Curtis  turbo-d.c.  generator  exciter 
is  provided  for  th's  unit.    The  other  unit  is  a  1000  h.p. 
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York    Street    Station    at    BelUngham. 


Interior 


Hamilton  Corliss  horizontal,  cross  compound,  non- 
condensing  engine,  belted  to  a  pulley  which  is  con- 
nected through  a  clutch  to  a  500  kw.,  two-bearing, 
standard  synchronous  motor-generator  set.  This  belt 
is  three-ply  and  72  in.  wide  and  the  driven  pulley  is 
36  in.  diameter.  There  is  a  second  motor-generator 
set  operating  independentlj^  of  the  same  size  and  speci- 
fiCaMon.  These  supply  current  to  the  local  railway 
s\^stem  and  the  Bellingham  end  of  the  Skagit  inter- 
urban  line.  The  transformers  are  enclosed  in  an 
addition  to  the  main  building  which  also  contains  the 
Hamilton  engine.  The  local  distributing  system  is 
three  phase  for  power  and  single  phase  for  lighting. 

The  company  also  operates  the  gas  works  in  Bell- 
ingham. Lowe  crude  oil  and  water  gas  apparatus  is 
installed  here.  The  annual  output  is  about  40,000,000 
cii  ft.  There  are  thirty-five  miles  of  low  pressure 
m..  ins. 

Show  Rooms. 

At  all  of  the  principal  offices  current  consuming 
devices  of  every  description  are  displayed  for  sale. 
The  views  below  are  of  a  very  elaborate  show  room 
and  an  exquisitely  furnished  apartment,  completely 
equipped  in  every  one  of  its  five  rooms  with  electrical 
devices;  all  at  the  Seattle  office. 
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TRANSMISSION  LINES. 

RIGINALLY  there  were  three 
distinct  transmission  Hne 
systems,  two  of  which  have 
now  been  brought  to  operate 
together.  These  are  the  sys- 
tem deriving  power  from 
Snoquahnie  Falls  and  the 
one  supplied  from  Electron 
and  the  Bellingham  system 
from  Nooksack  Falls.  The 
first  two  are  now  intercon- 
nected. There  is  no  connec- 
tion to  the  third.  The  two 
first  named  transmission 
systems  are  operated  at  a 
potential  of  55,000  volts. 
delta  connected  at  the  trans- 
formers, are  three-phase  and 
60  cycle.  The  Bellingham 
sj'stem,  otherwise  similar. 
Throughout,  native  fir  poles 
are  used,  spaced  about  125  ft.  apart,  although  in  some 
cases,  double  this  spacing  has  been  recently  made.  A 
few  miles  of  "A"  frame  steel  towers  have  recently  been 
installed  on  lines  leading  from  the  White  River  plant. 
All  transmission  lines  carry  a  single  circuit  arranged 


Typical  Steel  Tower  Trans 
mission    Line    Con- 
struction. 

operates  at  38,000  volts. 


in  an  equilateral  triangle,  one  wire  being  mounted  on 
a  steel  pin  at  the  pole-top,  the  other  two  at  the  ends  of 
a  cross  arm.  Line  construction  is  standard  and  tele- 
phone circuits  are  carried  on  an  arm  below  the  power 
wires.  Steel  pins  and  4-part  brown  porcelain  insu- 
lators are  used.  Secondary  transmission  lines  operat- 
ing at  13,800  volts  are  extensively  used  in  Seattle  and 
for  supplying  various  outlying  railway  substations. 

From  Snoqualmie  Falls  are  two  parallel  transmis- 
sion lines,  each  carrying  a  single  circuit  of  No.  0  alumi- 
num strand  to  Kenton  switching  station ;  from  this 
point  two  parallel  similar  lines  each  No.  00  aluminum 
strand  go  to  Tacoma  and  two  to  Seattle.  In  the  for- 
mer city  the  lines  terminate  at  the  main  substation, 
one  of  them  however  having  a  loop  into  the  White 
River  power  house.  A  third  line  of  No.  4  copper  is 
carried  from  Snoqualmie  Falls  to  Everett,  a  distance 
of  40  miles  being  tapped  into  the  substations  at  Mon- 
roe and  Snohomish  and  terminating  at  the  Everett 
substation. 

From  Electron  are  two  transmission  lines  of  No. 
0000  copper  quite  similar  to  the  preceding.  These  lines 
are  carried  to  Puyallup,  where  they  branch  to  two 
lines  of  No.  00  copper,  going  to  Tacoma,  and  two 
lines  of  No.  0000  copper  to  Seattle.  The  fonner  ter- 
minate at  Station  "A,"  the  main  steam  generating 
plant.  In  Seattle,  the  lines  terminate  in  the  Massa- 
chusetts street  substation.  All  other  substations  arc 
supplied  from  the  secondary  13,800  volt  transmission 
lines. 

A  very  complete  telephone  system  is  operated 
over  the  entire  system.  This  is  controlled  from  the 
central  switchboard  at  Seattle,  where  the  load  des- 
patcher  has  control  of  the  operation  of  the  entire  sys- 
tem and  is  in  telephonic  communication  with  all  points, 
in  most  cases  over  a  number  of  different  routes.  There 
are  three  load  despatchers,  each  having  two  shifts  of 
four  hours.  At  various  points  are  secondary  switch- 
boards, where  an  operator  has  supervision  of  a  local 
telephone  system. 

The  transmission  lines  are  protected  at  switch- 
ing points  by  aluminum  cell  lightning  arresters.  There 
are  also  in  use  a  number  of  carbon  resistance  type 
lightning  arresters. 

The  rights  of  way  for  transmission  lines  in  open 
country  in  some  cases  follow  county  roads,  or  the  right 
of  way  of  the  interurban  lines.  Much  of  the  line  is, 
however,  through  the  forest  and  here  it  is  necessary 
not  only  to  make  an  unusually  wide  clearing  due  to  the 
great  height  of  the  native  timber  and  the  danger 
of  its  falling  across  a  line,  but  it  is  also  necessary  to 
clear  it  every  year  from  the  rapidly  growing  brush 
growth,  to  prevent  the  spreading  of  forest  fires  which 
are  a  serious  menace  in  this  country. 

Poletop  disconnecting  switches  are  installed  wher- 
ever a  connection  is  made  to  the  transmission  circuit. 
The  transmission  line  from  Nooksack  power  house 
to  Bellingham  has  a  length  of  40  miles.  This  line  has 
a  single  circuit  of  aluminum  strand  equivalent  to  No. 
2  copper.  The  insulators  are  standard  60,000  volt  por- 
celain. The  poles  are  native  fir  and  are  spaced  145  ft. 
apart  and  are  45  ft.  long.  This  line  follows  a  railroad 
or  a  county  road  for  the  greater  part  of  the  distance. 
At  the  present  time  it  is  being  operated  at  38,000  volts 
star  connected  at  the  transformers. 
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Interior  of  Union  Slrr 
Substation 


cdinbined  system  includes 
32  substations  of  which  13 
are  supplied  directly  from 
the  55,000  volt  transmission 
lines,  9  from  the  high  tension 
transmission  of  the  liclling- 
ham  system  and  the  remain- 
ing 10  are  furnished  with 
current  from  other  substa- 
tions at  13,800  volts  and  are 
therefore  only  used  to  supply 
a  nearby  local  demand.  In 
addition  to  these,  two  cable 
stations  are  substations  only 
in  the  sense  that  they  receive 
electric  current  to  drive  the 
cable  motor. 

In  the  type  and  design  of 
substations  there  has  hereto- 
fore been  no  one  standard, 
but  rather  several  types,  as 
these  stations  have  been  constructed  not  only  at  differ- 
ent periods,  some  of  them  having  been  built  in  the 
early  days  of  power  transmission  and  therefore  show- 
ing evidences  of  many  changes,  but  also  by  the  various 
companies  which  have  now  come  under  the  general 
supervision  of  Stone  &  Webster.  For  this  reason  it 
will  be  impossible  to  describe  any  one  substation  as 
a  type.  On  the  contrary,  much  of  the  machinery  with 
which  the  stations  are  equipped  is  similar  and  shows 
more  or  less  standardization. 

With  the  exception  of  six  substations  on  the  Sno- 
qualmie  system,  they  are  equipped  for  railway  oper- 
ation and  have  one  or  more  motor  generators  or  rotary 
converters.  There  are  in  use  a  total  of  sixteen  rotary 
converters,  these  being  some  of  the  earliest  of  the 
railway  equipment,  but  it  has  not  been  the  policy 
within  recent  years  to  use  this  type  of  rectifier.  The 
motor-generators  as  now  standardized  are  in  two 
capacities,  1000  kw.  and    500    kw.     These    sets    have 
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Sub.station   at   Seattle. 


for  starting  and  are  supplied  with  three-phase  current 
at  13,800  volts.  The  motors  of  the  larger  sets  are  rated 
at  1440  h.p.,  while  the  smaller  sets  are  rated  at  700  h.]). 
The  make  is  General  Electric. 

As  the  distributing  systems  are  all  two-phase,  two 
lowering  transformers  are  used  in  every  set,  the  Scott 
three-phase-two-phase  connections  being  used.  The 
transformers  are  of  various  types  so  that  individual 
description  will  be  necessary. 

Switchboards  are  largely  General  Electric  standard 
modern  types,  although  there  are  a  number  of  Westing, 
house  switchboards  of  modern  type  on  the  Snoqualniic 
system.  Time  limit  relays  are  used  on  all  incoming 
circuits. 

Oil  circuit  breakers,  whether  they  be  for  2300  volts, 
13,800  volts  or  for  55,000  volts  are  either  motor  or 
solenoid  operated  by  remote  control  from  the  switch- 
boards, lever  connection  control  being  occasionally 
used  in  the  older,  stations.  .'Ml  oil  circuit  breakers  are 
protected,  if  on  55,000  volt  lines,  by  double  break  dis- 
connecting pole  top  switches  outside  of  the  substations. 
In  nearly  all  cases  bar  type  disconnecting  switches 
are  also  provided  directly  above  the  oil  switch.  The 
oil  circuit  breakers  on  the  high  voltage  lines  in  the 
older  equipments  are  General  Electric  type  H-3 
mounted  in  brick  cells  and  motor  operated,  the  leads 
being  brought  up  through  the  floor  from  below;  Pacific 
Electric  4-break  automatic  trip  or  hand  operated  break- 
ers are  also  found.  The  newer  installations  are 
equipped  with  General  Electric  K-10  and  K-15  solenoid 
operated  circuit  breakers. 

Most  of  the  substations  are  protected  from  light- 
ning, if  on  a  high  tension  circuit,  the  older  installations 
being  provided  with  carbon  gap  arresters,  the  newer 
with  General  Electric  aluminum  cell  electrolytic  light- 
ning arresters. 

A  description  of  each  station  follows,  grouping 
them  in  their  localities: 

Seattle  Substations. 
Seattle  has  two  groups  of  stations,  each  with  indi- 
vidual distribution  networks.  The  Snoqualmie  .sys- 
tem has  but  one  substation  and  receives  55,000  volt 
three-phase  current  from  the  hydrolectric  plants  of 
that  system.  The  other  group  of  six  substations  re- 
ceive three-pha.se  current  either  directly  or  indirectly 
from    the    Electron    and    White    River    hydroelectric 


two  bearings,  operate  at  514  r.p.m.,  the  driving  motor 
being  cf  the  synchronous  type.  The  generator  is 
eight-pole  with  interpoles  for  the  larger  size  only,  de- 
livering full  load  current  at  600  volts.  The  motor  is 
equipped  with  a  squirrel  cage  winding  in  the  pole  faces 


Interior  of  Snoqualmie  Substation  at  Seattle. 

plants  and  from  the  Georgetown  and  Post  Street 
steam  plants.  The  13,800  volt  and  2400  volt  distrib- 
uting systems  are  more  or  less  interconnected  and  the 
55,000  volt  lines  may  be  all  thrown  together  at  the 
White  River  power  house. 
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The  Seventh  and  Jefferson  Street  substation  of  the 
Snoquahnie  system  and  the  Massachusetts  substation 
of  the  second  group  receive  main  line  55,000  volt  cur- 
rent, the  latter  supplying  13,800  volt  current  to  all  of 
the  other  substations.  Three  of  the  recently  con- 
structed substations  represent  the  most  modern  prac- 
tice, Union  Street,  North  Seattle  and  Ballard. 

The  Seventh  and  Jefferson  Street  substation  is 
pretentious  and  was  built  during  the  early  days  of 
power  transmission,  being  part  of  the  system  receiv- 
ing power  from  Snoqualmie  Falls.  Until  recently  this 
substation  has  supplied  a  distributing  system  in  compe- 
tition with  the  other  stations.  Since  its  start  in  1898 
there  have  been  a  number  of  changes  made  and  the 
capacity  has  been  increased  from  time  to  time.  The 
building  commands  a  fine  view  over  the  commercial 
portion  of  the  harbor  and  while  on  a  side  hill  is  in  the 
very  center  of  the  city.  It  is  of  brick' with  considerable 
attempt  at  architectural  adornment.  The  main  floor 
is  occupied  by  three  rotary  converters.  These  have 
a  capacity  of  500  kw.  and  deliver  direct  current  at  550 
volts.  On  a  line  down  the  center  of  the  main  floor  is 
a  Westinghouse  switchboard  of  25  panels.  This 
switchboard  is  of  white  marble,  on  which  are  mounted 
round  type  instruments  and  Bristol  recording  instru- 
ments. Nine  panels  control  2200  volt,  two-phase  light 
and  power  circuits;  one  is  for  13,800  volt,  three-phase 
power ;  two  are  on  transformer  and  bus  multiple 
switches ;  one  on  the  voltage  regulator,  three  on  the 
a.c.  side  of  the  rotary  converters,  three  on  the  d.c.  side 
of  the  rotaries,  two  are  600  volt  d.c.  railway  panels, 
and  two  500  volt  d.c.  commercial  panels. 

The  two  incoming  transmission  lines  enter  through 
porcelain  tubes  supported  in  glass  panels  and  pass 
directly  to  Pacific  Electric  oil  circuit  breakers  placed 
on  the  floor  in  the  rear  of  the  switchboard. 

In  the  basement  are  placed  the  lowering  trans- 
formers and  potential  regulators.  The  four  2500  k.v.a. 
Westinghouse  water-cooled  transformers  are  arranged 
in  two  banks,  being  Scott  connected  on  the  high  ten- 
sion side  for  55,000  volts  three-phase  and  on  the  low 
side  for  2200  volts  two-phase.  There  are  also  two  500 
k.v.a.  raising  transformers  of  the  same  make  which 
take  current  at  2200  volts  and  deliver  13.800  volts,  two- 
phase,  as  well  as  two  Westinghouse  water  cooled  500 
k.v.a.  transformers  taking  current  at  2200  volts  and 
delivering  370  volts  to  operate  the  rotary  con\-erters. 
In  addition  there  are  four  oil  immersed,  air  cooled 
transformers  of  the  same  make,  size  and  specifications. 
The  oil  circuit  breakers  operated  from  the  switchboard 
are  mounted  from  the  ceiling  of  the  basement  directly 
under  the  switchboard.  On  the  transformers  are  two 
Westinghouse  and  one  General  Electric  voltage  regu- 
lators, the  latter  being  motor  operated  and  having  a 
capacity  of  500  kw.  On  the  lighting  feeders  are  four 
Westinghouse  and  two  General  Electric  40  kw.  motor 
operated  voltage  regulators. 

The  Alasachusetts  Street  transformer  substation  on 
the  water  front  on  the  southern  edge  of  the  business 
section  of  the  city  receives  the  two  55,000  volt  cir- 
cuits from  the  WHiite  River  and  Electron  power  plants. 
When  built  in  1902  this  substation  was  intended  only 
as  a  feeder  for  the  Seattle  and  Tacoma  interurban  rail- 
way, but  it  was  remodelled  in  1904  to  receive  current 


from  the  newly-completed  Electron  plant.     Later,  in 
1911,  when  the  White  River  plant  was  built,  it   was 
again  remodeled  to  accommodate  the  greater  capacity. 
The  substation  is  of  brick  with  a  wooden  roof,  cover- 
ing a  ground  space  of  50  ft.  wide  by  80  ft.  long.     It  is 
divided   into  two   sections,  one   containing  the   trans- 
formers at  the  ground  level  and  over  these  is  a  room 
in   which  are  placed  the  aluminum  cell   lightning  ar- 
resters.    The  transmission  lines  are  brought  through 
roof  insulators   over  the  lightning  arresters   and   are 
led  to  disconnecting  switches,  thence  into  General  Elec- 
tric H-3  oil  circuit  breakers,  then  through  another  set 
of  disconnectors,  each  line  to  one  of  two  busses.    From 
each  bus  is   a   circuit   passing  through   disconnecting 
switches  only,  to  a  bank  of  transformers.    There  is  a 
third  bank  of  transformers  protected  by  an  oil  circuit 
breaker  and  two  sets  of  disconnectors  from  which  are 
lines  to  each  bus.    The  bus  lines  are  connected  through 
an  oil  circuit  breaker  and  two  sets  of  disconnectors. 

All  of  the  high  tension  wiring  is  insulated,  i.e.  it  is 
covered  with  18/32  in.  varnished  cambric  and  then 
two  layers  of  asbestos  flame  proof  fabric,  to  prevent 
as  far  as  possible  the  danger  of  fire  from  short  circuits. 
Two  10,000  k.v.a.  three-phase  General  Electric 
water  cooled,  transformers,  lower  from  55,000  to  13,- 
800  volts.  In  addition  three  2000  k.v.a.  (one  being  a 
spare)  transformers  are  Scott  connected  and  deliver 
two-phase  current  at  2300  volts. 

The  five  outgoing  13,800  volt  circuits,  each  one 
feeding  a  substation  which  does  not  receive  55,000 
volt  current,  are  4-0  cambric  insulated  and  pass 
through  bar  disconnecting  switches,  each  lead  also 
being  provided   with  a  grounding  switch. 

On  the  main  floor  are  the  13,800  volt  and  also 
the  2300  volt  oil  circuit  breakers.  These  are  Genera! 
Electric,  motor  operated,  mounted  in  concrete  cells, 
and  are  equipped  with  selector  disconnecting  switches 
for  two  bus  lines. 

In  one  phase  of  the  2300  volt  circuits  is  a  240  kw. 
compensator  transformer  as  well  as  a  pair  of  340  kw. 
induction  regulators. 

The  two-phase  2300  volt  circuit  supplies  light  and 
power  in  the  immediate  neighborhood  to  mills  and 
factories  and  is  also  connected  with  the  Post  Street 
steam  plant. 

.\n  ingenious  arrangement  for  the  supply  of  cool- 
ing water  is  used  because  of  the  local  supply  condi- 
tions. The  warm  return  flow  from  the  transformers 
passes  through  a  set  of  1  in.  brass  tubes  into  a  wood 
tank.  These  tubes  are  immersed  in  a  larger  wood  tank 
through  which  salt  water  from  the  Sound  is  circulated. 
The  fresh  water  tank  is  maintained  at  a  predetermined 
level,  any  leakage  or  evaporation  being  automatically 
supplied  from  the  city  mains.  A  10  h.p.  induction 
motor  driven  centrifugal  pump  forces  the  fresh  water 
from  the  tank  through  the  transformer  coils.  The 
salt  cooling  water  is  circulated  by  two  10  h.p.  induction 
motor-driven  centrifugal  pumps,  one  being  placed  close 
to  the  intake  at  the  Sound,  the  other  within  the  sub- 
station. 

Of  the  two  switchboards  the  main  one  is  a  modern 
General  Electric  standard  equipment  of  thirteen  blue 
marble  panels.  Of  these,  two  control  the  incoming 
transmission  lines;  three  the  low  tension  side  of  the 
transformer  banks ;  two  the  2300  volt  tie  line  feeders ; 
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Union  Street  Substation  at   . 

one  is  for  graphic  recording  instruments  and  five  oii 
outgoing  13,800  volt  feeders.  The  second  switchboard 
has  three  panels,  two  of  which  are  for  local  2300  volt 
power  circuits,  while  the  third  is  for  local  lighting. 

Union  Street  is  of  a  late  type  and  modern  design. 
Tt  is  of  reinforced  concrete  and  was  designed  to  be 
extended  when  the  service  requirement  should  make 
this  necessary ;  this  extension  is  now  under  construc- 
tion. The  finished  structure  will  be  45  ft.  wide  and 
100  ft.  long.  The  structure  is  heavy,  the  center  col- 
umns being  designed  to  carry  a  load  of  740,000  lb. 
The  situation  of  the  building,  while  practically  on  the 
water  front  at  the  very  center  of  tlie  city,  is  on  a  steep 
side  hill  and  makes  possible,  besides  the  main  floor, 
a  basement  and  a  sub-basement.  In  the  sub-basement 
and  in  one-half  of  the  basement  is  to  be  installed  a 
storage  battery  of  77  cells  similar  to  the  one  in  oper- 
ation in  the  Post  Street  plant,  capable  of  supplying 
2600  kw.  for  one  hour.  In  the  present  basement  arc 
the  oil  circuit  breakers  and  their  disconnecting 
switches.  These  are  General  Electric,  style  K-4  on  the 
2300  volt  circuits  and  K-12  on  the  13,800  volt  three- 
phase  circuits.  The  wiring  and  disconnectors  arc 
mounted  on  iron  pipe  framing.  There  are  eleven  oil 
circuit-breaker  sets  mounted  in  concrete  cells.  One 
340  kw.  two-phase  General  Electric  induction  regu- 
lator is  also  connected  to  a  500,000  cm.  2300  volt  cir- 
cuit coming  from  the  Post  Street  station. 

On  the  main  floor  are  three  motor-generator  sets ; . 
two  of  these  are  of  500  kw.  capacity,  of  the  standard 
type  and  used  by  the  company.  The  motor  is  syn- 
chronous, of  710  h.p.  The  generator  delivers  direct 
current  at  275  volts  into  the  Edison  three-wire  system. 
A  10  kw.  125  volt  exciter  is  mounted  on  the  end  of 
the  shaft.     The  speed  of  these  sets  is  720  r.p.m.    Two- 


Cable  Kntrance  at  Union  Street  Substation. 
Switchboard    of   Union    Street    Substation. 

phase  current  at  2300  volts  potential  is  supplied  by  two 
Scott  connected,  1000  kw.  vertical  type,  air  blast  Gen- 
eral Electric  transformers.  The  remaining  two-bear- 
ing motor-generator  is  of  1000  kw.  capacity;  the  syn- 
chronous motor  being  rated  at  1440  h.p.  The  generator 
delivers  direct  current  for  the  Edison  three-wire  sys- 
tem at  275  volts  and  is  operated  at  514  r.p.m.  The 
supply  current  comes  directly  from  the  Massachusetts 
Street  substation  at  13,800  volts,  three-phase.  In  the 
addition,  nearing  completion,  will  be  placed  two  1500 
kw.  motor-generator  sets.  ^ 

The  switchboard  is  of  blue  marble  in  nineteen 
panels  from  the  General  Electric  Company.  There 
are  six  motor-generator  control  panels,  one  graphic 
recording  instrument  panel,  one  controlling  the  13,800 
volt  feeder  to  the  1440  h.p.  synchronous  motor  and 
one  for  the  transformers ;  two  on  feeders  to  Seventh 
and  Jefiferson  Street  substation  and  the  Massachusetts 
Street  substation  respectively,  and  eight  panels  feeding 
Edison  three-wire  circuits. 

North  Seattle  substation,  situated  at  the  northern 
part  of  the  main  commercial  section  of  the  city  and 
adjoining  one  of  the  car  houses,  has  been  recently  con- 
structed and  is  quite  similar  to  the  one  just  described. 
This  building  is  reinforced  concrete,  having  a  main 
floor  and  basement.    The  basement  is  taken  up  by  the 


Nortli   Seattle   Substation. 


Interior    o£    North    Seattle    Substation. 
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oil  switches  and  disconnectors,  the  method  of  mounting 
and  type  of  apparatus  being  the  same  as  at  Union 
Street.  There  is  a  wire  tower  at  one  corner  of  this 
building,  the  incoming  circuits  being  brought  down 
the  tower  into  the  basemment.  There  are  two  incom- 
ing 13,800  volt  three-phase  circuits,  two  outgoing 
2300  volt  two-phase  power  circuits,  three  single-phase 
lighting  circuits,  two  of  them  being  equipped  with  in- 
duction regulators  and  8  railway  feeders  which  pass 
into  underground  ducts.  Of  the  oil  circuit-breakers, 
there  are  two  on  transformer  sets,  four  on  both  sides 
of  two  compensators,  one  on  high  voltage  motor  and 
four  on  single-phase  circuits.  These  are  operated  from 
an  Electric  Storage  Battery  Company's  type  7-E  stor- 
age battery. 

On  the  main,  floor  are  one  pair  of  1000  kw.  air 
blast  transformers,  which  supply  the  single-phase  cur- 
rents for  lighting.  There  are  two  motor  generator 
sets  of  the  standard  type,  the  motors  being  wound  for 
13,800  volts  three-phase. 


Basement  Switchroom    in    North   Seattle   Substation. 

The  switchboard  is  of  21  panels  of  which  four 
control  the  a.c.  and  d.c.  sides  of  the  motor-generators ; 
one  is  on  the  exciters;  three  on  13,800  volt  feeders; 
four  on  commercial  light  and  power  and  eight  on  rail- 
way feeders. 

An  electrically  operated,  20-ton  travelling  crane 
completes  the  equipment  of  this  station. 

Ballard  substation  in  the  suburb  of  this  name  at 
the  northern  extremity  of  Seattle,  is  comparatively 
recent  but  of  quite  a  difi^erent  arrangement  from  those 
just  described.  The  building  is  of  pressed  brick.  The 
switch  gallery  is  of  reinforced  concrete  and  is  sup- 
ported on  one  side  by  the  building  walls  and  on  the 
other  by  three  columns  of  the  same  material.  This 
leaves  one-half  of  the  building  an  open  bay. 

On  the  main  floor  of  this  substation  are  twn 
motor-generator  sets,  of  the  adopted  standard  type, 
one  set  of  500  k.w.  and  the  other  of  1000  kw.  capacity. 
Space  is  available  for  a  third  set  to  be  installed  at 
some  future  date.  The  motors  receive  three-phase 
current  at  13,800  volts.  A  pair  of  General  Electric, 
1000  kw.  air  blast  transformers,  Scott  connected,  sup- 
ply a  local  2300.  volt  light  and  power  service.  Air 
for  cooling  is  supplied  by  a  Buffalo  Forge  Company's 
blower  driven  by  a  5  h.p.  induction  motor. 
,  There  are  three  13,800  volt  three-phase  lines,  one 
direct  from  Massachusetts  Street  substation,  one  from 
Fremont  substation  and  one  feeding  a  line  to  Everett. 

The  switchboard  is  of  blue   marble  and   has   18 


panels.  These  are  similar  in  plan  to  those  described, 
there  being  five  panels  on  the  motor  generators,  one  for 
a  General  Electric  T.  A.  regulator,  four  on  13,800  volt 
circuits,   four   on   2300  volt    light   and   power   circuits 


.r'- 


Bjllarl    Substation. 

and  five  on  railway  feeders,  one  of  these  feeding  the 
Everett  interurban  railway.  The  13,800  incoming  cir- 
cuits as  well  as  those  to  the  a.c.  side  of  the  motor- 
generators  are  carried  in  lead  covered  cable.  One  type 
7-E  Chloride  storage  battery  operates  the  oil  circuit 
l)reakers.  These  are  General  Electric  K-4  switches 
mounted  in  brick  cells,  there  being  seven  three-phase 
sets,  one  two-phase,  2300  volt  and  three  single-phase, 
2300  volt  sets.  There  are  two  46  kw.  potential  regu- 
lators on  the  lighting  circuits  and  a  single  equipment 
of  General  Electric  aluminum  cell  lightning  arresters. 
Fremont  substation,  situated  in  the  Fremont  addi- 
tion, just  north  of  Lake  Union,  is  one  of  the  earlier 
substation  and  is  used  for  railway  supply  only.  The 
building  is  of  brick,  one-story  in  height.  Originally 
part  of  the  space  was  occupied  by  a  storage  battery, 
which  has  been  abandoned.  The  main  part  of  the  sta- 
tion is  occupied  by  two  1000  kw.  motor-generator  sets 
of  the  standard  established  t3'pe,  the  motors  being 
wound  for  three-phase  current  at  13,800  volts.  The 
switchboard  is  in  17  panels  and  is  similar  to  the  pre- 
ceding ones  with  the  exception  that  there  are  no  2300 
volt  lighting  or  power  circuits.  Three  13,800  volt 
three-phase  lines  are  brought  from  the  pole,  through 


Interior   of   Ballard    Substation. 

lead-covered  cable  into  the  station.  Two  of  these 
circuits  come  from  the  James  Street  substation  and 
lead  into  one  oil  switch  through  selector  switches, 
the  third  comes  from  the  Massachusetts  substation, 
via  the  Tames  Street  substation  and  has  its  own  oil 
switch.    There  are  therefore  two  sets  of  General  Elec- 
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trie  K-4  oil  circuit-breakers.  On  the  motor-generators 
and  compensators  arc  five  sets  of  K-12  oil  circuit 
breakers.  The  switches  and  disconnectors  are  in  a 
room  adjoining  the  main  machine  room.  This  sta- 
tion is  also  equipped  with  a  type  7-E  control  storage 
battery  for  o]:)erating  the  oil  switches  and  supplying 
emergency  lights. 


33- 


^^  8*: 


^ 


Fremont    Substation. 

James  Street  substation  also  includes  a  cable  driv- 
ing plant,  o[)erated  both  by  steam  engine  and  motor 
drive,  and  a  car  house.  These  features  will  be  de- 
scribed under  the  headings  of  "Cable  stations"  and 
"Car  houses." 


Interior  of  Fremont   Substation   at   Seattle. 

This  is  one  of  the  older  stations,  an  inheritance 
from  one  of  the  numerous  companies,  now  part  of  the 
system.  It  is  situated  in  the  geographical  center  of 
the  city  a  few  blocks  to  the  east  of  the  commercial 
district  and  on  the  top  of  the  hill  or  ridge  which  divides 
the  water  front  from  Lake  Washington.  Being  on  a 
side  hill,  the  brick  building  is  but  one-stor}-  in  height, 
but  the  main  operating  floor  occupies  a  large  base- 
ment. 

On  the  main  floor  is  the  storage  house  for  cable 
cars,  while  adjoining  this  and  on  the  street  level  are 
the  switch  compartments.  The  incoming  feeder  cir- 
cuits to  this  substation  are  all  13,800  volts  three-phase. 
Two  of  these  circuits  are  brought  directlv  from  the 
Massachusetts  Street  svibstation  and  one  circuit  from 
the  Georgetown  steam  generating  plant.  These  cir- 
cuits are  led  into  the  building  through  three-conductor 
lead-covered  cables.  Two  outgoing  13,800  volt  circuits 
furnish  current  to  the  Fremont  substation.  The  oil 
circuit  breakers,  which  are  General  Electric  K-12 
switches,  are  mounted  in  concrete  cells  in  two  gen- 
eral rows,  in  the  same  manner  as  described  for  other 
substations.     On  one   side  are    two    sets    of    circuit 


breakers  on  transformers,  a  set  on  each  of  the  incoming 
and  outgoing  lines,  and  two  sets  on  compensators  for 
starting  the  a.c.  machines.  In  the  other  row  are  the 
oil  circuit  breakers  for  the  two-phase  2300  volt  out- 
going circuits  for  power  and  lighting.  There  are 
also  13,800  volt,  H-3  type  circuit  breakers  as  follows: 
one  on  the  line  supplying  the  Yesler  Way  cable  sta- 
tion motor,  one  for  coupling  the  bus,  and  four  controll- 
ing the  circuits  to  the  motor-generators.  On  this  floor 
are  two  sets  of  General  Electric  aluminum  cell  light- 
ning arresters,  one  to  each  13,800  volt  bus.  Finally 
there  are  two  blowers,  which  supply  cooling  air  to  the 
transformers,  each  driven  by  a  3  h.p.  General  Electric 
induction  motor. 

On  the  lower  floor  are  the  transformers,  motor- 
generators  and  switchboard  in  three  sections. 

The  four  transformers  are  1000  kw.  General  Elec- 
tric air  blast  type  and  are  Scott  connected  for  13,800 
volts,  three-phase,  on  the  primary  to  2300  volts,  two- 
phase  on  the  secondary  side.  There  are  four  motor 
generator  sets,  all  of  them  being  of  the  standard  type 
previously  described,  two  of  them  of  500  kw.  and  two 
of  1000  kw.  capacity. 

A  railway  car  air  coinpressor  driven  by  a  5  h.p. 
direct  current  motor  is  used  for  cleaning  purposes. 

The  switchboard  is  set  in  two  lines  with  a  section 
at  the  end  of  the  room.  There  are  41  panels  and  con- 
trol circuits  as  follows :  two  transformer  circuits,  five 
13,800  volt  transmission  circuits,  four  13,800  volt  a.c. 
motors,  four  on  the  d.c.  side  of  motor-generators, 
three  on  cable  motors  in  three-cable  stations.  2300 
volts :  thirteen  2300  volt  feeders  and  tie  lines  to  Post 
Street  station,  eleven  d.  c.  railway  feeders,  and  one 
railway  total  panel.  These  panels  are  General  Elec- 
tric blue  marble  on  which  are  iTiountcd  a  modern  equip- 
ment of  General  Electric  indicating  and  Bristol  re- 
cording instruinents. 

A  General  Electric  potential  regulator  on  a  2300 
volt  tie  line  connects  with  both  the  Post  Street  and 
the  Seventh  and  JefTerson  Street  stations.  This  reg- 
ulator is  arranged  with  disconnecting  switches  on 
both  sides;  behind  each  disconnector  is  a  tap,  the  lines 
from  these  taps  joining  through  an  oil  circuit  breaker. 
By  this  means  the  circuit  ma}'  be  cut  around  the  regu- 
lator, and  the  latter  may  be  taken  out  of  the  circuit. 
All  of  the  oil  circuit  breakers  are  solenoid  operated. 

West  Seattle  substation  is  situated  south  and  west 
of  the  main  cit}'  in  the  suburb  of  that  name.  It  is 
an  attractive  one-story  brick  building  with  one  large 
operating  room  and  wire  tower  at  one  corner.  Three 
motor-generator  sets  are  installed  with  a  space  for 
a  fourth.  The  first  of  these  has  a  capacity  of  500  kw. 
driven  by  a  700  h.p.  514  r.p.m.  13,800  volt  three-phase 
synchrnnous  motor  of  the  company's  standard  type 
The  remaining  two  sets  are  of  300  kw.  each,  the  motor 
being  induction  type,  450  h.p.,  2300  volts,  two-phase, 
the  generator,  600  volts,  8  pole.  These  sets  are  two 
bearing  and  operate  at  450  r.p.  m. 

There  are  two  500  kw.  General  Electric  air  blast 
transformers,  Scott  connected,  13,800  volts,  three- 
phase  to  2300  volts,  two-phase.  Cooling  air  is  sup- 
plied by  two  Buffalo  blowers,  each  driven  by  a  2  h.p. 
induction  motor.  Three  sets  of  General  Electric  K-12 
solenoid  operated  oil  circuit  breakers  are  mounted  in 
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concrete     cells     and     provided     with     disconnecting 
switches  mounted  on  pipe  frames. 

In  one  corner,  adjoining  the  wire  tower,  is  a  set 
of  General  Electric  aluminum  cell,  electrolytic  light- 
ning arresters. 


Broadway  substation  is  a  substantial  one-story 
reinforced  concrete  building  60x60  ft.,  with  an  addition 
of  greater  height,  giving  a  total  length  of  120  ft.  to 
the  building.  This  addition  was  built  to  provide  for 
transformers    and    high    tension    switching   apparatus. 


Motor  Generators  at  West   Seattle   Substation. 

The  switchboard,  consisting  of  10  panels,  is  of  the 
modern  General  Electric  type,  similar  to  those  in 
other  substations.  There  are  6  panels  controlling  the 
a.c.  and  d.c.  sides  of  the  motor-generators  and  four 
railway  feeder  panels. 

Everett  substations.  There  are  two  substations 
in  Everett,  which  until  recently  have  supplied  com- 
petitive systems.  The  older  substation  is  part  of  the 
Snoqualmie  system  while  the  other  is  comparatively 
new.    They  are  within  a  short  distance  of  each  other. 

The  older  station  is  of  brick,  20x30  ft.,  with  a  cor- 
rugated iron  addition  20x20  ft.  Installed  in  the  main 
part  arc  three  1000  kw,  Westinghouse  transformers, 
one  of  them  being  a  spare,  Scott  connected  on  the  ])ri- 
mary  side  for  55,000  volts  and  on  the  low  tension  side 
2300  volts  two-phase.  Above  the  transformers  on  a 
steel  frame  are  three  single  pole,  Pacific  Electric  Mfg. 
Co.,  oil  circuit  breakers.  There  are  four  Westinghouse 
booster  transformers  on  the  outgoing  2300  volt  lines. 
In  the  addition  are  five  General  Electric,  6.6  amperes,  30 
kw.  arc  tubs.  These  supply  the  city  arc  lighting  sys- 
tem of  231  lamps.  There  is  a  three-panel  switchboard 
in  which  the  first    panel  controls  the  transmission  line 


Interior   of  Bmadway   Substation    at    Everett. 

switches,  instruments,  etc.,  the  second  the  booster  volt- 
age and  the  a.c.  switches  for  the  railway  machines  in 
the  other  substation  and  the  third,  the  light  and  power 
circuits.  Poletop  disconnecting  switches  are  pro- 
vided outside  of  the  building. 


-"        .»iaatiii'*^1 


West   Seattle    Substation. 

but  due  to  a  change  in  plans  this  has  not  been  in- 
stalled. 

On  the  main  tloor  of  the  building  are  installed  two 
motor-generator  sets ;  one  of  these  has  a  capacity 
of  500  kw.  and  is  of  the  standard  type  of  (iencral  Elec- 
tric apparatus  used  by  the  company.  The  other  set 
has  a  capacity  of  400  kw.  driven  by  a  synchronous 
motor  of  450  h.p.  at  450  r.p.m.  The  d.c.  exciter  is 
mounted  at  the  end  of  the  shaft  in  the  conventional 
manner. 

The  switchboard  consists  of  twenty  panels.  There 
are  five  2300  volt  two-phase  circuits,  including  a  tie 
line  between  the  stations;  one  totaling  d.c.  railway 
panel;  one  Tirrill  regulator  panel,  four  controlling  the 
a.c.  and  d.c.  sides  of  the  motor-generators;  one  each 
for  d.c.  and  a.c.  motors;  one  a.c.  compensator;  one  d.c. 
power  ;  one  on  railway  feeders  ;  two  controlling  arc  cir- 
cuits and  water  works  pump  motors. 


Switches  and  Transformers  at  West  Seattle  Substation. 

In  the  basement  are  the  pumps  for  the  city  water 
works  system.  There  are  two  Worthington  pumps  of 
3,000,000  and  2,000.000  gal.  capacity  respectively.  The 
first  is  a  two-stage  pump  delivering  water  at  a  pressure 
of  90  lb.  to  the  square  in.  and  driven  by  a  250  h.p.  2300 
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volt,  variable  speed  General  Electric  induction  motor. 
The  other  pump  is  driven  by  a  150  h.p.  motor  of  sim- 
ilar type  and  specification. 

The  pumps  deliver  water  either  directly  into  the 
city   mains   or  into   two  cement   reservoirs,   the   older 


Aubuia  .-^Lib-station. 


having  a  capacity  of  3.000.000  gal.,  while  the  latter 
which  has  been  recently  completed  at  a  cost  of  $100,- 
000,  has  a  capacity  of  10,000,000  gal. 

Ordinarily  the  total  supply  of  power  for  the  city 
and  the  railway  system  is  supplied  from  these  substa- 
tions, they  are  however  tied  in  with  the  steam  gener- 
ating plant  which  is  held  as  a  standby.  This  plant  is 
described  under  "Steam  generating  plants." 


Issaquah    Substation. 

Bellingham  substation.  The  main  substation  is 
integral  with  the  auxiliary  steam  plant  which  is  de- 
scribed under  the  head  of  "Steam  generating  plants." 
The  three  500  kw.  lowering  transformers  in  this  sta- 
tion are  connected  to  the  transmission  line  from  the 


Nooksack  I'^alls  power  plant  and  are  similar  to  the 
raising  transformers.  They  will  be  changed  during 
the  coming  summer  when  the  transmission  is  changed 
for  55,000  volt  operation.  A  second  substation  at 
South  Bellingham  is  at  the  gas  works.  This  substation 
contains  three  100  kw.  Stanley  oil  immersed,  air  cooled 
transformers,  delta  connected  for  38,000  volts  primary 
and  2300  volts  secondary,  the  distribution  being  single- 
phase  for  lighting  and  three-phase  for  power. 

Snohomish  substation.  This  substation  receives 
current  at  55,000  volts  from  the  Snoqualmie-Everett 
transmission  line.  The  building  is  of  brick,  the  trans- 
formers are  owned  by  the  local  gas  company,  the  build- 
ing and  switches,  by  the  power  company. 

Issaquah,  Auburn  and  Monroe  substations.  These 
substations  are  on  the  Snoqualmie-Rcnton,  Snaqual- 
mie-Tacoma  and  Snoqualmie-Everett  lines,  respect- 
ively. They  are  of  brick  20  ft.  x  15  ft.,  with  concrete 
roof,  the  former  and  latter  contain  one  and  the  Auburn 


il  si.ition. 


two,  Westinghouse  oil  immersed,  air  cooled  100  kw. 
transformers,  55,000  to  2300  volts,  in  the  latter  case 
Scott  connected  for  two-phase  distribution.  The  cir- 
cuit from  one  transmission  line,  which  is  sectionalized 
at  these  points  with  pole-top  disconnecting  switches,  is 
brought  into  the  buildings  through  tube  insulators 
inserted  in  glass  windows  to  Pacific  Electric  oil  circuit 
breakers.  These  switches  are  mounted  above  the 
transformers  on  "I"  beams. 

The  switchboards  are  a  single  panel  of  Westing- 
house  instruments  mounted  on  white  marble. 

Kent  and  Milton  substations.  These  substations 
were  designed  primarily  to  supply  power  to  the  inter- 
urban  railway  between  Seattle  and  Tacoma,  but  each 
now  supplies  also  a  local  light  and  power  service. 
They  are  similar  in  design  and  arrangement  and  vary 
only  slightly  in  equipment.  The  buildings  are  of  brick, 
equal  to  two  stories  in  height,  with  a  one-story  addi- 
tion in  the  rear  containing  the  storage  battery.   These 
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substations  receive  55,000  volt  three-phase  current 
from  what  is  known  as  the  "Electron  line,"  which  is 
built  along  the  railway  right  of  way,  but  in  each  case 
a  circuit  from  but  one  transmission  circuit  is  brought 
into  the  building.  In  the  case  of  the  Kent  substation, 
the  main  line  is  sectionalized  with  two  sets  of  pole-top 
disconnecting  switches  and  two  leads  are  taken  ofif, 
each  from  the  same  line  outside  of  the  disconnectors. 
These  circuits  are  brought  into  the  building  through 
24  in.  tiles  fitted  with  glass  panes.  One  of  these,  after 
passing  through  a  disconnector,  taps  into  the  bus 
line,  while  the  other  passes  through  a  General  Electric 
H-3  oil  switch  mounted  in  brick  cells,  and  which  is 
protected  by  two  sets  of  disconnectors.  From  the 
bus  a  circuit  is  carried,  through  an  oil  switch  and  two 
multiple  sets  of  disconnecting  switches  to  two  sets 
of  transformers.  The  storage  battery  consists  of  288 
"Chloride"  cells,  being  the  same  in  both  stations. 

At  Kent  are  two  pairs  of  transformers  for  power 
and  a  fifth  for  local  lighting.  These  are  General  Elec- 
tric oil  immersed  and  air  cooled.  200  kw.  55,000/2300 


volts  and  are  Scott  connected  for  two-phase  second- 
aries. At  Milton  there  is  at  present  but  one  pair  of 
similar  transformers,  although  they  are  water-cooled. 
In  both  station  there  are  two  300  kw.  motor-generator 
sets.  These  sets  are  two  bearing  with  a  450  h.p.  two- 
phase  induction  motor  and  600  volt  8-pole  d.c.  gener- 
ator and  operate  at  450  r.p.m. 

Each  station  also  contains  a  booster  set  for  charg- 
ing the  battery.  This  consists  of  a  53  h.p.,  4-pole,  d.c. 
motor  with  a  voltage  variation  of  600-700  volts  and 
speed  from  600-660  r.p.m..  driving  a  6-pole  generator, 
designed  to  deliver  from  60-120  volts. 

The  switchboard  has  9  panels  (at  Kent  there  is  an 
additional  railway  feeder  panel)  as  follows:  2  for  in- 
duction motors;  3  d.c.  generator  panels;  1  d.c.  total 
panel;  2  railway  feeders;  1  local  lighting. 

General  electric  carbon  resistance  lightning  arrest- 
ers complete  the  equipment  of  each  building. 

Renton  substation.  This  is  one  of  the  most  im- 
portant of  the  substations  as  it  is  a  sectionalizing 
point  of  the  two  main  branches  from  Snoqualmie 
Falls.  The  building  is  of  bride,  two  stories  in  height, 
a  new  and  larger  building  is  soon  to  replace  the  pres- 


ent one  and  will  contain  an  operating  room  and  a 
standard  motor-generator  set.  On  the  second  floor 
are  the  oil  switches,  while  on  the  first  floor  is  a  set 
of  transformers  supplying  local  power  to  a  nearby  col- 


Milton     Substation. 

liery  and  a  switchboard  for  local  service.  The  trans- 
formers are  three  500  kw.  Westinghouse  air  cooled, 
oil  immersed,  in  corrugated  sheet  iron  cases.  They 
are  delta  connected  55,000  to  2300  volts.  .\  series  arc 
service  on  two  lines,  6.6  amperes,  is  operated  from 
this  point. 

Two  main  55,000  volt  circuits  enter  the  station 
from  Snoqualime  I'\-ills,  while  four  circuits  leave  the 
station,  two  for  Seattle  and  two  for  Tacoma.  Of  the 
latter,  one  is  looped  into  the  new  White  River  gener- 
ating station.  All  lines  are  equipped  outside  of  the 
Iniilding  with  poletop  disconnecting  switches.  En- 
trance is  made  through  42  in.  x3  in.  porcelain  tubes, 
mounted  in  marble  slabs  which  are  in  turn  inserted  in 
window  openings.  All  oil  circuit  breakers  are  pro- 
tected with  disconnectors  manufactured  by  the  com- 
pany. 

There  are  two  sets  of  General  Electric  K-10  cir- 
cuit breakers  on  the  Snoqualmie  lines;  1  set  for  con- 
necting bus  lines;  1  set  Pacific  Electric  Mfg.  Co.  on 
the  local  transformer  circuit ;  and  1  set  General  Elec- 
tric K-15  circuit  breakers  on  both  Tacoma  lines. 

Puyallup  substation.  This  substation  is  supplied 
from  the  "Electron"  transmission  at  55,000  volts.  It 
is  a  brick  building  and  contains  two  100  kw.  General 


sr 


Kent    Substation. 

Electric  transformers,  Scott  connected  to  deliver  2300 
volts,  two-phase.  Besides  supplying  the  town,  a  serv- 
ice is  extended  to  the  town  of  Sumner. 

Tacoma. 

In  this  city  are  four  substations.  One  connected 
with  the  Snoqualmie  system  is  purely  a  substation 
without  a  steam  auxiliary.  Station  "A,"  the  main 
steam  power  plant  and  no\\'  used  as  an  auxiliary,  con- 
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tains  the  remainder  of  the  hiij;h  tension  substation  ap- 
paratus. Station  "B,"  at  I'crn  Hill,  a  suburb,  is  a 
railway  substation  and  steam  auxiliary.  Station  "C" 
is  a  transformer  station  for  the  Northern  Pacific  Rail- 
wa\^  shops  at  South  Taconia. 


Sr.oinialmie   Substation   at   Tacoma. 

Snoqualmie  substation.  This,  like  the  substation 
in  Seattle,  is  a  large  brick  building  with  a  considerable 
attempt  at  architectural  adornment.  Since  its  erec- 
tion  it   has   gone   through   most   of  the   changes   inci- 


27,600  \olt,  W  estinghouse  oil  immersed  air  cooled 
transformers,  delta  connected  on  both  sides,  supply 
current  to  the  copper  smeller  at  old  Tacoma. 
There  is  one  500  kw.  Westinghouse  potential  regulator 
for  the  city  distribution  lines.  The  remainder  of  the 
apparatus  in  the  basement  consisting  of  eleven  boost- 
ing series  transformers  and  18  a.c.  arc  light  tubs, 
are  part  of  the  municipal  system  of  the  city  which 
receives  its  current  supplv  from  this  substation. 

On  the  main  floor  a  500  kw.  Westinghouse  ro- 
tary converter  receives  its  a.c.  current  from  two  300 
kw.  Westinghouse  air  cooled  and  oil  immersed  trans- 
formers, having  a  primary  winding  for  2300  and  sec- 
ondary for  390  volts. 

A  10  ton,  triplex  block,  hand  operated  travelling 
crane,  having  a  span  of  I.t  ft.,  runs  the  length  of  the 
building,  being  supported  by  the  wall  on  one  side 
and  a  rail  placed  on  columns  on  the  other.  Westing- 
house aluminum  cell  lightning  arresters  placed  in  the 
gallery  for  the  incoming  lines  completes  the  equipment 
of  this  station. 

The  three  remaining  substations  in  Tacoma  will 
be  described  under  the  heading  of  ".Steam  generating 
plants." 


Interior    of   Snoqualmie    Substation    at    Tacoma. 


dent  to  the  various  epochs  in  the  development  of  long 
distance  transmission.  I'pon  the  main  floor  are  the 
switchboards,  part  of  the  transformers,  a  rotary  con- 
verter and  offices.  On  the  basement  floor  are  trans- 
formers, regulators  and  storage  rooms.  Upon  a  gal- 
lery are  the  high  tension  circuit  breakers  and  light- 
ning arresters.  Two  transmission  circuits  from  Sno- 
qualmie Falls,  after  passing  through  poletop  discon- 
nectors, enter  through  porcelain  tubes.  There  are 
three  sets  of  Pacific  Electric  oil  circuit  breakers,  hand- 
operated  from  the  switchboard  and  one  set  of  General 
Electric  K-13  circuit  breakers  operated  in  a  similar 
manner.  These  switches  are  on  both  the  incoming 
lines  and  transformer  sets.  Four  2.^00  k.v.a.  water 
cooled,  Scott  connected,  \\'estinghouse  transformers, 
.^5.000  to  2300  volts  are  placed  under  the  switch  gal- 
lery, but  in  the  basement.    Three  1000  k.v.a.  55,000  to 


Bellingham-Skagit  Railway  Substations.    The  two 

substations  for  this  railway  system  when  it  is  com- 
pleted in  the  summer  of  the  present  year,  will  be 
situated  at  Clayton  Bay  and  at  Burlington.  These  sub- 
stations will  be  concrete  structures  and  each  will  be 
equipped  with  one  500  kw.  standard  motor-generator 
set  operating  at  514  r.p.m.  and  will  be  supplied  with 
suitable  transformers  wound  for  55,000  to  2300  volts. 
A  transmission  line  feeding  these  stations  will  be  of 
aluminum  equivalent  to  No.  1  copper.  Three-phase 
distribution  systems  at  Burlington  and  Sedro-W^ooley 
for  lighting  and  power  will  get  current  from  this  cir- 
cuit. 

Cable  Driving  Plants.  Of  the  four  cable  driving 
plants  included  in  this  system  three  are  in  Seattle  and 
the  fourth  in  Tacoma.  The  machinery  for  these 
plants   is   conventional    and   quite    similar.     Until    re- 
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cently  they  have,  with  one  exception,  been  driven  by 
steam  engines  and  these  remain  in  service,  to  be  used 
in  the  event  of  failure  of  the  driving  motors.  All  of 
the  driving  motors  are  General  Electric  2300  volt,  two- 
phase,  variable  speed  rheostat  control,  induction  type, 
of  300  h.p.  capacity  with  the  exception  of  the  Tacoma 
installation.  This  last  named  is  to  be  eventually  re- 
placed with  a  motor  of  200  h.p. 


Madison   Street   Cable   Driving   1'!  int    ;it    s.aitle. 

Tn  Seattle,  the  cable  lines  are  api)roximatcly  par- 
allel and  operate  from  the  main  business  sections  in  an 
easterly  direction  over  the  hill  between  the  water  front 
and  Lake  Washington.  The  James  Street  line  is  op- 
erated from  the  plant  in  the  James  Street  substation, 
the  Madison  Street  line  from  a  driving  plant  located 
in  the  basement  of  the  Madison  Street  car  house.  The 
Yesler  Way  line  terminates  on  the  shore  of  Lake 
Washington  at  the  steam  driving  ])lant  and  car  house 
originally  built  for  this  line.  In  this  plant  are  three 
return  tubular  boilers  and  two  Corliss  engines  of  250 
h.p.  and  200  h.p.  respectively.  The  steam  plant  in 
this  station  will  be  eventually  dismantled. 

In  Tacoma  the  cable  system  is  quite  similarly  sit- 
uated to  that  of  Seattle.  It  is  now  driven  by  a  100 
h.p.,  600  r.p.m.,  2300  volt,  two-phase  General  Electric 
induction  motor.  There  is  also  a  200  h.p.  Corliss  en- 
gine which  is  used  in  starting  the  cable. 


On    tlie    t-"eattIe-Hverett 
Interurban. 


Railway  Systems. 

[HIS  company  operates  seven 
railway  systems,  now  more 
or  less  interconnected.  These 
comprise  the  Seattle  city 
lines,  the  Tacoma  city  lines, 
the  interurban  between  Se- 
attle and  Tacoma,  the  inter- 
urban between  Seattle  and 
Everett  and  the  Everett  city 
system,  and  the  Bellingham 
and  Skagit  interurban  sys- 
tem, and  the  Bellingham  city 
system. 

Car  Equipment. 
The  car  equipment  of 
the  first  two  systems  is  quite 
similar,  the  so-called  "Min- 
neapolis" type  city  car  being 
much  favored.  This  car  is  single  ended.  About  two 
thirds  of  the  car  from  the  front  is  closed,  the  remainder 
open,  with  blinds  for  inclement  weather.  The  rear 
platform  is  large  and  is  open.  All  cars  are  "Pay  on 
entering,"  and  the  conductor  is  invariably  stationed  on 
the  rear  ])latform  within  a  pipe  frame  enclosure.  All 
cash  fares  are  paid  into  a  coin  box.  In  both  cities  a 
number  of  single  truck  cars  are  still  in  use,  these  being 
provided  with  gates  and  the  P.  O.  E.  feature.  In  both 
cities  a  number  of  double  end  cars  are  in  use.  These 
are  entirely  closed.  Entrance  is  at  the  rear  but  exit 
is  both  front  and  rear.  The  gates  in  both  this  and  the 
single  truck  t\i)e  are  operated  by  a  lever  movement 
from  the  niotornian.  In  the  "Minneapolis"  type  cars 
both  exit  and  entrance  gates,  each  consisting  of  two 
steel  wicket  gates  opening  outward,  are  operated  by 
the  conductor.  A  new  type  of  double  truck,  double 
end  steel  car  has  been  adopted  for  use  in  Seattle. 

As  before  stated  there  are  three  cable  lines  in 
Seattle  and  one  in  Tacoma.  These  lines  are  3  ft.  6  in., 
narrow  gauge.  The  cars  are  double  truck  and  will  seat 
about  32  people.  A  flat  jaw  grip  is  used  operated  by 
a  lever.     Both   wheel  and  track  brakes  are  used,  the 


r^' 


llinneapolis    Type    Type    Car    at    Taoom.a. 


■;ieel    P.    O.    E.    Car. 


The  towns  of  Maple  Falls  and  Glacier  are  lighted, 
a  single  50  kw.  transformer  being  connected  to  one 
wMre  of  the  transmission,  the  other  side  being  led  to 
ground.  A  branch  line  5  miles  long  supplies  power 
to  a  mill.  At  this  point  is  a  substation  containing  three 
100  kw.  transformers.  \\'estinghouse  low  equiva- 
lent lightning  arresters  are  installed  at  either  end  of 
the  transmissoin. 


former  operated  by  a  lever  and  the  latter  by  a  foot 
lever. 

The  standard  color  adopted  for  all  cars  is  a  dark 
olive  green.  This  is  a  recent  change  from  orange 
which  has  been  heretofore  used  and  all  cars  will  be 
eventually  painted  the  new  color. 

The  cars  in  use  on  the  Seattle-Tacoma  interurban 
are  of  two  general  types,  differing  in  the  details  of  the 
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car  body  only.  On  local  trains,  two  cars  are  generally 
used,  the  forward  car  having  a  baggage  compartment, 
the  rest  of  the  car  being  a  smoker.  The  other  car  is 
a  standard  passenger  coach.  On  the  expresses,  but  one 
car  is  ordinarily  used ;  this  is  divided  into  three  sec- 
tions, a  smoker,  coach  and  parlor  car.  The  seats  in 
the  coaches  and  smokers  are  transverse  with  cane 
backs  and  bottoms,  in  the  parlor  car  section  are  cane 
chairs  with  velvet  cushions.  The  car  equipments  are 
four  motor,  General  Electric  multiple  unit  control. 

On  the  Seattle-Everett  system  six  single  cars  are 
operated.  These  were  furnished  by  the  Niles  Car  Com- 
pany and  are  52  ft.  long,  have  a  seating  capacity  of  56 
and  weigh  40  tons.  The  equipment  is  four  75  h.p.  No. 
Th  General  Electric  motors  (without  interpoles).  Gen- 
eral Electric  multiple  unit  control  and  Westinghouse 
air  brakes.  The  arc  headlights  are  arranged  with  a 
three-point  switch  which  gives  full  light,  dim  light  for 
use  in  the  city  streets,  and  off.  The  cars  have  two 
compartments  and  are  handsomely  finished  in  ma- 
hogany. 

On  the  Everett  city  system  there  are  17  cars,  six 
of  which  are  single  truck. 

Cars  for  the  Bellingham-Skagit  Hue  will  have 
Westinghouse  four  motor  equipments  with  multiple- 
unit  pneumatic  control. 

Both  interurban  and  city  lines  do  freight  business. 
On  the  former  regular  trains  are  run  at  night ;  on  the 
latter  building  and  other  materials  are  distributed 
about  the  city. 

Where  there  are  sections  of  single  track  which 
diverge  into  double  track  and  vice  versa,  a  suspended 
signal  switch  is  used.  This  switch,  which  is  built  by 
the  company,  hangs  directly  over  the  track  and  from 
it  are  dropped  two  ropes  to  a  height  such  that  the 
motorman  in  his  car  may  reach  up,  grasping  a  rope, 
thereby  throwing  the  switch.  In  series  with  the  switch 
is  a  group  of  five  lamps  placed  at  the  other  end  of  the 
single  track  section.     Upon  coming  on  to  the  single 


track  the  switch  is  thrown  to  light  the  lamps  at  the 
other  end,  thus  warning  a  car  from  the  opposite  direc- 
tion from  going  on  to  the  single  track.  Upon  reaching 
the  double  track  again  the  switch  at  the  other  end 
turns  the  lights  off  and  thus  the  track  is  cleared. 


Interurban    Depot    and    Cars    at    Kverett. 

Tacoma  City   Lines. 

In  Tacoma  the  city  lines  are  quite  similar  to  those 
in  Seattle,  there  being  about  125  miles  of  equivalent 
single  track.  There  are  extensions  to  the  suburbs  of 
Spanaway  and  South  Tacoma  and  to  Puyallup.  Old 
Tacoma  and  Steilacoom. 

Track  and  Roadbed  Systems. 

In  Seattle  are  33  city  lines,  including  three  cable 
routes.  A  standard  city  construction  is  in  use  where 
the  tracks  are  in  pavement.  Trolleys  are,  as  a  rule. 
No.  00  round  copper  and  practically  all  standard. 

Where  it  is  possible,  in  the  commercial  districts, 
span  wires  are  fastened  to  eye-bolts  placed  in  building 
walls,  otherwise  support  is  had  from  tubular  iron  poles. 
In  the  outlying  districts  wooden  poles  are  used. 
Feeder  wires  in  some  of  the  downtown  districts  are 
run  underground  from  the  substation  and  are  carried 
up  the  side  of  the  building  to  the  span  C(>tinecting 
thereto.  At  other  points  feeders  are  carried  on  four- 
pin  arms  mounted  on  the  iron  poles.  In  the  residence 
and  suburban  districts  the  feeders  are  carried  on  Light 
and  Power  Department  poles,  or  those  jointly  owned 


style  of 

car       Class 

Single  end, 

double 

truck. . 
Doxil'le  end, 

double 

truck.  .  . 
Double  end, 

single 

truck.  .  .    100 
Double  end, 

cable, 

double 

truck 


600 


500 


400 


Freight, 

double 

truck.  . 
Wrecker, 

box  car, 

single 

truck.  . 
Line  box 

car, 

single 

truck.  . 
Freight, 

"Totem," 

double 

truck...    400 


400 


SPECIFICATIONS  OF     CARS  IN     SEATTLE 
Wheels 

Inside             Trucks           Mate*               Motors            Control-  Gear 

Capacity     finish         Make    Style       rial  Diam.  No.   Style              lers  ratio     Brake 


56  Cherry 

48  Cherry 

26  Oak 


S.M.T.,  CGO      steel,  34"      4,   GE-80 


GE-K2S 


15-71     Nat.  air      S.  E.  Co. 
Pea.  hand 


Brill,   27G        steel,  34"      4,   GE-80  K2S  &  K6      15-71      Chr.  air      S.  E.  Co. 

Pea.  hand 


J.  &  S.  Brill      cast,    33"      2,   GE-68 


OE-KIO         17-67     hand 


Fenders        Weight  Built  by 

54,800  1b.  St.  Louis  Car  Co. 

46,440  1b.  St.  Louis  Car  Co.  &  Brill. 

S.  E.  Co.      18,400  1b.  Jackson  &  Sharpe  &  Brill. 


34  Ash  Hammonds        cast,    22"      1   grip  2  ends 

Span,  cedar  spoke 


wheel  S.  E.  Co. 

track 


40,000  1b.      fir  Brill,   27G        cast,    33"      4,   GE-58  GE-K6  17-67      air  S.  E.  Co. 

hand 


400      12,000  1b. 


Brill,   21E         cast,    33"      2,   GE-1200     GE-K2  17-67     hand  S.  E.  Co. 


fir 


Peckham 


cast,    33"     2,   GE-1000      GE-KIO         17-67     hand  S.  E.  Co. 


S.  M. 
S.  E. 


40,000  lb.      fir  S.M.T.,  C60      steel,   33"     4,   GE-57  GE-K14         17-71     straight      S.  E.  Co. 

auto  S.  M. 

hand 
T.  stands  for  Standard  Motor  Truck  Co. 
Co.  for  SeatUe  Electric  Co. 

Number  of  cars; 

Passenger    Motor    Cars 409 

U.  S.  Mail  Motor  Cars 2 

Passen?:er    Cable    Cars 65 

Freight  and  Construction  Motor  Cars 26 

Freight  and  Construction  Flat   Cars 50 


12,000  lb.     Hammond. 


Seattle  Electric  Co. 


Seattle  Electric  Co. 


Seattle  Electric  Co. 


78,700  lb.      SeatUe  Electric  Co. 
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with  other  companies.  There  is  but  a  small  amount 
of  bradset  suspension  and  that  in  an  outlj'ing  district. 
Trouble  on  trolley  lines  is  cared  for  by  three  line 
cars,  and  a  two-horse  railway  tower  wagon  is  held  in 
reserve. 

Track  in  Seattle: 

Number  of  routes 33 

MilcB  of  equivalent  single  track 198.91 

Mileage  in  paved  streets 102.56 

Mileage  in  unpaved  streets 96.36 

Miles  of  trestle   14.67 

Number,  Chetham  electric  switches 39 

Type  of  rails  used  in  Seattle: 
Paved  streets,  present  standard,   80  lb.  T,  Lorain,  Section  335. 
Paved  streets,  72  lb.  T,  Lorain,  Section  831. 
Paled  streets,   62  lb.  T,  Pennsylvania,  Section  242. 

Paved  streets,  guard  rail  (special  work),  113  lb.,  Pennsvlvania,  Section  234. 
Unpaved  streets,  60  lb.,  A.  S.  C.  E.  Standard. 
Cable  lines,  40  lb. 
Standard  rail  joint,  Continuous. 

The  Seattle  and  Tacoma  Interurban  has  a  length 
of  about  34  miles,  although  in  ooth  cities  the  cars  run 
over  the  local  lines  to  the  city  limits,  so  that  the  actual 
length  is  somewhat  greater  than  this. 

This  line  after  passing  through  Georgetown  takes 
a  southerly  course  and  serves  Renton  Junction,  Kent, 
Auburn,  Milton  and  smaller  stations.  At  Kent  and 
Auburn  are  depots,  the  former  being  of  some  preten- 
tion. The  depots  and  shelter  stations  are  frame  struc- 
tures and  vary  in  design  and  finish. 

The  roadbed  has  a  gravel  ballast,  the  ties  being  of 
native  timber.  The  rails  are  72  lb.  Lorain,  section  No. 
331.  The  system  operates  entirely  third-electric  rail 
between  the  city  limits.  This  rail  is  heavy,  being  100 
lb.  steel  and  is  supported  on  a  cast  iron,  fibre  insulated 
track  insulator.  There  are  numerous  sidings,  as  the 
road  is  single  track  for  part  of  the  distance.  From 
Tacoma  to  Auburn  is  single  track,  from  there  to 
Thomas  it  is  double  tracked,  where  it  becomes  again 
single  and  continues  thus  to  Renton  Junction.  From 
this  latter  point  into  Seattle  it  is  double  tracked.  The 
total  equivalent  single  track  is  about  60  miles. 

At  road  crossings  a  ringing  signal  is  used.  This 
is  supplied  by  the  National  Electric  .Manufacturing 
Company.  It  is  operated  from  a  circuit  which  is  closed 
when  the  car  or  train  passes  a  short  section  of  electric 
rail  placed  on  the  opposite  side  of  the  track  from  the 
third  rail.     The  bell  continues  to  ring  until  contact  is 


again  made  with  another  similarly  placed  rail  on  the 
further  side  of  the  bell.  At  the  Tacoma  end  of  this 
system  is  a  section  of  catenarj'  trolle}',  otherwise  all 
trolley  is  of  ordinary  type. 


IClectric    Signal    Kail    on    Seattle-Tacoma    Line. 

The    Seattle    and    Everett    Interurban    Railway, 

which  was  formerly  known  as  the  Pacific  Northwest 
Traction  Company,  has  recently  entered  the  Stone  & 
Webster  consolidation.  The  system,  commencing  at 
the  northern  limit  of  Seattle,  runs  in  a  northerly  direc- 
tion to  the  city  of  Everett.  There  is  one  branch  line 
two  miles  long  to  the  Seattle  Country  Club  and  this 
line  is  operated  by  that  institution,  although  the  cars 
and  operators  are  supplied  by  the  railway  company. 
Cars  of  this  system  after  arriving  at  Seattle  are  run 
over  the  city  lines  to  a  station  in  the  business  center. 
At  the  Everett  end  is  a  substantial  brick  depot  con- 
taining waiting  rooms  and  tickets  offices  and  in  the 
second  story  are  the  executive  offices  of  the  road. 
Two  tracks  are  carried  into  the  station,  an  umbrella 
shed  being  provided  for  the  protection  of  passengers 
while  entering  and  leaving  cars.  The  road  is  pic- 
turesque, passing  through  a  dense  forest  of  firs  which 
tower  to  a  great  height  on  both  sides  of  the  right  of 
way  and  give  the  impression  of  traveling  through  a 
splendid  avenue. 


Building  the  Belingham-Skagit  Line  Along  Puget  Sound. 
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When  first  built  tliis  line  extended  only  to  Howell 
Lake,  12  miles  from  the  city  limits.  It  was  built  with 
60  lb.  rails  and  of  not  as  good  construction  as  was 
later  adopted.  When  the  line  was  extended  to  Everett 
the  old  line  was  straightened  and  given  a  better  grade. 
The  line  now  is  well  ballasted  with  gravel.  The  ties 
are  of  hewn  native  timber.  The  rails  on  the  old  section 
are  60  lb.,  but  on  the  new  section  from  Howell  Lake  to 
Everett  are  70  lb.  standard  A.  S.  C.  E.  section,  with 
continuous  joints.     Stub  cattle  guards  are  used.     This 


mission  circuit,  while  the  lower  arm,  10  ft.  below,  car- 
ries a  telephone  circuit  and  a  750,000  cm.  aluminum 
trolley  feeder.  On  the  other  side  the  poles  are  25  ft. 
long  and  are  given  a  heavy  rake.  The  trolley  wire  is 
No.  00  copper. 

A  novel  road  crossing  signal  is  installed  on  this 
line.  It  consists  of  an  illuminated  sign  with  the  words, 
"Stop,  car  coming."  This  is  lighted  on  the  approach 
of  a  car  by  twelve  16  c.p.  incandescent  lamps,  wired  on 
tw'o  circuits  from  the  trolley.     In  operation  contact  is 


SEATTLE  CAR  HOU.SES. 

North   Seattle.  Tenth  and  Jefferson  Streets,  Seattle. 
Storage   Yard   at   North    Seattle.  Fremont. 

Men's  Club  Room  at  North  Seattle.  Tacoma. 


is  a  local  device  and  consists  of  several  rows  of  2  in.  x 
6  in.  i)lanks  cut  in  short  sections  and  placed  on  end  so 
that  they  incline  to  the  horizontal  about  60  degrees 
Short  sidings  are  freijuent  and  at  Howell  Lake  is  a 
corrugated  iron  substatii)n  etiuipped  with  one  standard 
500  kw.  synchronous  motor  generator  set.  A  13,800 
volt,  three-phase  aluminum  circuit  equivalent  to  No.  00 
copper  is  carried  at  the  toj)  of  the  trolley  poles  on  one 
side  to  this  station.  This  line  comes  from  the  sub- 
station at  Ballard.  The  poles  on  one  side  are  45  ft. 
long  and  have  two  arms,  the  upper  carrying  the  trans- 


made  by  means  of  an  insulated  rail  section  from  whicli 
two  wires  are  brought  to  the  shelter  station  at  the 
crossing.  At  this  point  is  a  22-cell  storage  battery 
which  receives  a  constant  charge  through  a  series  of 
four  c.p.  lamps.  There  are  two  4-point  switches  oper- 
ated by  solenoids.  The  action  of  the  car  closes  a  cir- 
cuit which  actuates  the  first  solenoid,  the  second,  act- 
ing as  a  relay,  closes  the  light  circuit  and  at  the  same 
time  connects  the  battery  in  series  with  the  lights.  By 
this  means  the  battery  is  kept  fully  charged. 

The  length  of  the  line  from  the  Seattle  city  limits 
to  Everett  is  23  miles.     From  the  Seattle  depot  to  the 


Tesler   Way   Cable   Driving   Plant. 


Madison   Street  Carhouse   and  Cable   Plant. 
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HI    III  ^1    I^J'-Ml 
411    Wig.  l''^    ■  il 


Georgetown   Carshops. 


IXTKKIDI;    \-|IC\VS  GEOriGETOWN   CAR   HIImIS, 
I'aint    Shop.  Machim^    Shop. 

Armature  Shop.  Carpenter    Shop. 

Assembly   1  )i*partnient.  Forge   Shop. 


city  limits  is  about  6  miles.  Freight  is  handled  at 
night,  there  being  two  regular  trains  each  way.  Lum- 
ber products  are  handled  principally. 

Bellingham-Skagit  Railway  is  now  under  con- 
struction. It  is  to  be  modern  and  of  high  class  con- 
struction, extending  27.5  miles  from  Bellingham  to 
Burlington  and  Mt.  \'ernon.  From  Burlington  there 
is  to  be  a  5-mile  branch  line  to  Sedro-\\'ooley.  A  cat- 
enary trolley  construction  is  to  be  used,  supported 
on  brackets  from  a  single  line  of  45  ft.  poles. 

A  three-phase,  55,000  volt  transmissijn  line  of 
aluminum,  equivalent  to  No.  1  copper,  will  be  carried 
at  the  top  of  the  poles  for  the  supply  of  the  two  sub- 
stations at  Clayton  Bay  and  Burlington  and  this  trans- 
mission line  will  be  continued  from  Burlington  a  dis- 
tance of  28  miles  to  Concrete,  to  supply  power  to  Port- 


land cement  mills,  where  4000  kw.  transformer  capacity 
is  to  be  installed. 

The  Bellingham  city  railway  has  23.9  miles  of 
equivalent  single  track.  Ordinary  span  trolley,  No.  00 
round  copper  is  used.  There  are  about  50  cars  oper- 
ated of  which  25  are  motor  cars  for  passenger  service, 
the  remaining  are  miscellaneous,  trailers,  freight,  re- 
pair cars,  etc. 

Car  Houses*  and  Car  Shops. 

The  car  houses  are  at  \-arious  points  on  the  system 
suitable  to  the  requirements  of  operation.  Aside  from 
storage  or  washing  and  cleaning,  verj-  little,  if  any, 
repair  work  is  done,  this  being  left  for  the  shops  at 
Georgetown  and  Tacoma. 

As  the  car  houses  are  natural  points  where  the 
car  operators  congregate,  the  company  has  considered 
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the  proper  organization  of  social  pursuits  and  comforts 
as  of  prime  importance  towards  efficiency  in  operation 
and  conducive  to  a  close  friendly  feeling  which  it  is  the 
policy  of  the  company  to  maintain  toward  all  em- 
ployees at  all  times.  All  of  the  principal  car  houses 
are  equipped  with  lounging  and  club  rooms,  provided 
with  comfortable  arrangements  for  lunching  and  bath- 
ing. Each  club  room  is  equipped  with  lockers  for 
every  man  whose  run  may  bring  him  to  the  car  house 
and  a  billiard  and  pool  table.  Bulletin  boards  in  the 
club  rooms  are  so  placed  that  communications  and 
other  directions  may  be  posted  for  careful  perusal  by 
the  men  and  communication  between  headquarters  and 
operators  is  easily  maintained  and  understood.  A 
school  of  instruction  for  new  men  is  also  maintained. 

In  all  of  the  car  houses  are  track  pits,  and  these, 
as  a  rule,  are  under  nearly  all  of  the  tracks  in  the 
house.  The  Shuffleton  system  of  cast  iron  track 
mounting  is  used  in  all  pits.  This  consists  of  an  "A"- 
shaped  cast  iron  yoke  every  few  feet  under  the  rail, 
the  latter  being  supported  on  a  heavy  timber.  This 
mounting  makes  practically  a  clear  space  under  the 
entire  track  system. 

A  novel  experimental  car  washing  system  de- 
signed at  the  Georgetown  shops  consists  of  a  revolving 
brush  8  ft.  long  and  24  in.  diameter.  It  stands  ver- 
tically and  is  moved,  revolving,  along  the  side  of  the 
car  by  suitable  mechanism.  Water  is  delivered  from 
the  center  of  the  brush. 

The  car  houses,  their  capacity,  material  of  build- 
ing, etc.,  are  given  in  the  following  table : 


•  Sprinkler   system. 


Name. 


Seattle    

Tenth  and  Jefferson't  . . 

do          storage   yard 
North    Seattlet    

do         storage   yard 
Fremont   

do         storage  yard 
James  Street  CableJ    . . 
Madison  Street  Cablet;* . 
Tesler  Wayt . 


40 

30 

4S 

12S 

36 

40 

6 

12 

48 

Kent   Interurbant}    15 


t  Shop,     t  Transfer   table. 
Car       Wash      No.  Pit 

cap.       rack,  tracks.  tracks.  Bid 

Crane. 
25  ton 


cap. 
2  cars 


2  cars 

2  cars 

1  car 
1  car 
1   car 


Tacoma,  Shoptt 

do         storage  yard. 


30 


8 

7 

12 

16 

6 

S 

4 

4 

11 

3 


7      frame 

12    re-con. 

i       brick 


brick 
frame 
frame 
frame 

brick 


The  main  shops  of  the  system  are  at  Georgetown, 
a  suburb  at  the  southernmost  limit  of  Seattle.  These 
shops  are  arranged  on  both  sides  of  a  straight  pit, 
throughout  the  length  of  which  operates  an  electrically 
driven  transfer  table.  The  buildings,  with  the  excep- 
tion of  the  forge  and  brass  founding  houses,  which  are 
of  corrugated  iron,  are  of  reinforced  concrete  panel 
and  column  construction  which  present  a  neat  and 
substantial  appearance.  On  the  north  side  are  the 
paint  shop,  store  rooms  and  offices  and  wheel  grinding 
apparatus.  The  paint  shop  has  a  capacity  for  20  large 
or  30  mixed  cars  and  is  well  equipped  for  good  work. 
The  store  room  has  a  large  capacity  and  a  careful  sys- 
tem of  accounts  and  segregation  of  the  myriad  sup- 
plies is  practiced  here.  The  wheel  grinding  machine, 
which  is  used  for  resurfacing  car  wheels,  is  an  appa- 
ratus in  which  there  is  an  adjustable  mandrel  carrying 
two  emery  wheels,  which  are  rapidly  revolved  by 
means  of  a  belt  drive  actuated  by  a  15  h.p.  induction 
motor. 

To  the  south  of  the  transfer  table  are  the  carpen- 
ter, machine  and  armature  shops,  forge  shop  and  brass 
foundry.  The  carpenter  shop  has  a  capacity  for  about 
20  cars  and  is  equipped  with  the  various  wood-working 


machines  necessary  for  modern  equipment.  The  arma- 
ture shop,  which  occupies  part  of  the  machine  shop 
building,  is  always  a  bu.sy  spot  in  a  railway  system  and 
requires  a  high  class  of  work.  In  front  of  this  is  the 
sheet  metal,  air-brake  and  controller  shop  where  spe- 
cialized skill  is  also  required.  The  machine  shop  has 
a  capacity  for  about  15  cars.  In  the  equipment  are  1 
car-wheel  lathe,  6  machine  lathes,  2  shaping  machines 
and  3  planing  machines.  These  are  all  motor  driven. 
In  the  rear  of  the  machine  shop  is  the  forge  shop.  This 
contains  9  forges,  1  power  hammer,  1  babbitt  heating 
furnace,  emery  grinders,  etc. 

These  shops  are  prepared  to  build  cars  if  neces- 
sary, but  are  used  principally  for  repair  work. 

The  Tacoma  shops  at  the  central  station  and  car 
house  are  equipped  for  repairing  the  cars  of  the  local 
system,  but  not  to  such  a  scale  or  extent  as  may  be 
done  at  the  Georgetown  shops. 


WORK  OF  COMPRESSION  OF  ONE  POUND  OF 

AIR. 

BY  F.   E.  PERNOT. 

In  the  operation  of  the  air  compressor  it  often 
becomes  necessary  to  introduce  a  factor  denoting  the 
work  of  compression  of  one  pound  of  air.  This  work 
varies,  as  is  generally  known,  according  to  the  ex- 
ponential law  of  compression  under  which  the  air  is 
forced.  The  following  data  is  useful  for  problems  of 
this  nature  involving  the  compression  of  air  accord- 
ing to  any  exponential  law  between  isothermal  and 
adiabatic  compression. 
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Voytye.3   o^  /9. 

Compre.ssion    of   One    Pound   of   Air. 
From  14.7  lb.  abs.  along  curve  PVn:=K. 

Compression  from  14.7  lb.  sq.  in.  to  pressure  of  50  lb. 
per  sq.  in.  (absolute).  Initial  temperature ^0.00  deg.  F.  = 
459.6  deg.  F.  (absolute.) 

Compression  along  curves  p  vn  =  K. 

R  for  air  =53.37. 

pv  =  RT     p,  =  14.7     T,  =  459.6     v,  =  11.59   cu.  ft. 


V.  =  V,  (p,/p.)n         p,  =  50.00 
f,=:p,v,/R 

W  ^=  work  of  compression  as  given  by  indicator  card. 
W  =  Pi  V,  logg  (v, /v,)     for  particular  case  of  n=1.00 
P^v, 


w 

n  — 1 
given  in 

(1 

— -(Vj/ v,)n-' )     for  other 

values  of  n 

w 

foot-pounds 

Tabulating. 

Values  of  n. 

T,  abs.           T,  F. 

V 

cu.  ft.      W 

ft.  lbs. 

Isot. 

1.00 

459.6                 00.00 

3.4065 

30.031 

1.10 

513.7                 54.10 

3.8078 

28.875 

1.20 

563.6              104.00 

4.1779 

27.759 

1.30 

610.2              150.60 

4.5228 

26,693 

1.40 

652.1               192.50 

4.8333 

25,676 

Adlab. 

1.406 

654.5              194.90 

4.8514 

25.612 

The  above  results  are  shown  on  the  curve. 


June  1,  1912] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


553 


WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

COURT  ASSISTANCE  IN  ESTABLISHING  JUST 
WATER  RIGHT  ADJUDICATION. 

BY  A.    E.   CHANDLER. 


Previous  papers  of  this  series  have  shown  the 
distressing  situation  in  quieting  title  to  water  right 
benefits  in  California  and  other  western  states.  Men- 
tion has  been  made  of  the  fact  that  relief  is  largely 
to  be  found,  not  in  legislation,  but  in  broad  minded 
decisions  of  the  courts.  It  will  be  interesting  and  at 
the  same  time  instructive  before  proceeding  with  fur- 
ther water-right  discussion,  to  relate  at  this  time  the 
details  of  a  remarkable  water-right  decision  (Hough 
vs.  Porter,  Ore.,  98  Pac.  Rep.  1083)  allusion  to  which 
has  been  made  in  previous  papers. 

In  the  little-known  region  of  South  Central  Ore- 
gon is  a  short  mountain  stream  caller  Silver  Creek, 
which  empties  into  a  lake  of  the  same  name.  .Although 
its  summer  flow  is  but  slightly  in  excess  of  ten  cubic 
feet  per  second.  Silver  Creek  is  destined  to  be  one 
of  the  best  known  mountain  streams  of  Oregon,  on 
account  of  an  opinion  of  the  Supreme  Court  of  Oregon, 
dated  January  5,  1909,  in  the  case  of  Hough  vs.  Porter. 

This  suit  was  originally  instituted  in  the  Circuit 
Court  of  Lake  County  on  .April  14,  1900.  There  were 
originally  two  parties  plaintiff  and  one  party  defend- 
ant. The  judge  of  the  Circuit  Court,  believing  that  the 
controversy  could  not  be  properly  determined  without 
the  presence  of  other  parties,  ordered  that  all  those 
using  the  water  of  Silver  Creek  should  appear  as 
parties  to  the  suit. 

The  case  finally  reached  the  Supreme  Court  and 
an  opinion  was  handed  down  in  May,  1908  (Hough 
vs.  Porter.  95  Pac.  Rep.  732).  At  the  close  of  this 
opinion  it  is  stated  that  the  records  disclose  that  none 
of  the  lands  were  settled  upon  till  1878,  which  is  sub- 
sequent to  the  passage  of  the  Congressional  Desert 
Land  Act.  The  court  further  stated  that  "it  is  a  seri- 
ous question  whether  this  Act  does  not  abolish  the 
common  law  rule  relative  to  the  doctrine  of  riparian 
rights,  so  far  as  its  interpretation  has  been  applied 
to  irrigation  of  lands  to  which  title  has  been  acquired 
since  that  Act  became  a  law."  The  court  therefore 
concluded  to  continue  the  case  for  further  argument, 
in  accordance  with  which  order  further  argument  was 
submitted  and  the  final  opinion  fiiled,  as  stated  above, 
on  January  5,  1909  (98  Pac.  1083). 

The  Desert  Land  Act  was  passed  on  March  3, 
1877,  and  provides  in  brief  that  any  person  possessing 
the  necessary  qualifications  may  secure  "a  tract  of  des- 
ert land  not  exceeding  one  section,  by  conducting 
water  upon  the  same,  within  the  period  of  three  years" 
after  filing  his  declaration.  Among  the  provisos  in- 
cluded in  the  Act  is  the  following:  "And  all  surplus 
water  over  and  above  such  actual  appropriation  and 
use,  together  with  the  water  of  all  lakes,  rivers  and 
other  sources  of  water  supply  upon  the  public  lands, 
and  not  navigable,  shall  remain  and  be  held  free  for 
the  appropriation  and  use  of  the  public  for  irrigation, 
mining  and  manufacturing  purposes,  subject  to  exist- 


ing rights."  This  clause  of  the  Act  is  the  one  upon 
which  the  court  desired  a  more  extended  argument. 

In  its  opinion  the  court  makes  an  able  and  ex- 
tended argument  on  the  provisions  of  a  number  of 
Congressional  Acts,  beginning  with  the  Act  of  1866, 
protecting  vested  rights  which  had  been  "recognized 
and  acknowledged  by  local  customs,  laws  and  the  deci- 
sions of  the  courts."  It  concludes  as  follows:  "Con- 
strued, then,  with  the  Act  of  1866  and  other  provisions 
of  the  Act  of  1877,  we  are  of  the  opinion  that  all  lands 
settled  upon  after  the  date  of  the  latter  Act  were  ac- 
cepted with  the  implied  understanding  that  (except  as 
hereinafter  stated)  the  first  to  appropriate  and  use  the 
water  for  the  purposes  specified  in  the  Act  should  have 
the  superior  right  thereto.  So  far  as  we  are  able  to  de- 
termine, the  question,  as  here  presented,  has  not 
heretofore  been  squarely  before  any  of  the  courts." 

Following  the  above  conclusion  the  court  makes 
an  examination  of  the  many  cases  decided,  by  both  the 
State  and  Federal  Courts,  in  which  the  Desert  Land 
Act  of  1877  was  considered,  and  decides  that  they  are 
in  harmony  with  the  above  conclusion. 

The  opinion  further  states:  "But  the  effect  of 
the  language  of  the  Act  that  'there  shall  remain  and 
be  held  free  for  the  appropriation  and  use  of  the  public 
for  irrigation,'  etc.,  we  think,  while  constituting  words 
of  reservation  and  dedication,  limits  the  rights  there- 
under to  the  deprivation  of  the  riparian  lands  of  the 
water  only  in  so  far  as  it  may  be  claimed  by  the 
riparians  for  the  purposes  there  enumerated.  One  of 
the  rights  inseparable  from  the  land  has  always  been 
that  the  owner  of  such  land  was  entitled  to  an  ade- 
quate supply  of  water  flowing  over  it  for  domestic  use, 
together  with  sufficient  for  the  domestic  animals  nec- 
essary for  the  proper  subsistence  and  maintenance  of 
the  landed  proprietor  and  his  family."  The  above 
statement  is  followed  by  a  detailed  arg.:ment  in  which 
the  court  attempts  to  justify  its  position  that  the  mere 
settlement  upon  land  riparian  to  a  stream  "gives  am- 
ple notice  that  the  water  for  all  necessary  domestic 
uses  is,  and  will  continue  to  be,  demanded  as  appur- 
tenant to  the  land  entered,  as  much  so  as  would  a 
diversion  of  the  water  for  such  purposes."  This  is  the 
exception  referred  to  in  the  conclusion  above  quoted. 

The  opinion  in  this  case  is  noteworthy  for  fea- 
tures other  than  the  riparian  doctrine.  The  court  has 
shown  a  most  modern  view  of  the  use  of  water  for  irri- 
gation. The  water  rights  are  determined  for  the  irri- 
gated lands  instead  of  for  the  ditches,  as  has  been  so 
wrongfully  done  in  other  water  right  decisions.  An 
excellent  exposition  of  the  "duty  of  water"  is  given, 
and  the  decrease  in  the  amount  of  water  necessary, 
due  to  the  introduction  of  improved  methods  and  the 
length  of  time  for  which  lands  have  been  irrigated,  is 
fullv  recognized.  The  duty  of  water  actually  accepted 
in  the  opinion  is  about  one  cubic  foot  per  second  for 
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eighty  acres,  which  is  certainly  a  step  towards  econ- 
omy for  a  mountain  community. 

In  insisting  that  all  users  of  water  from  Silver 
Creek  be  made  parties  to  the  suit,  the  court  deter- 
mined in  this  one  action  the  rights  of  every  one  inter- 
ested.    Had  the  action  as  originally  brought  been  de- 
cided, only  the  rights  of  three  parties  would  have  been 
adjudicated,  thus  leaving  the  way  open  for  a  multi- 
plicity of  suits  and  continual  contention  over  the  al- 
leged wrongful  diversions  of  the  waters  of  the  stream. 
At  the  time  this  suit  was  brought  (1900)  there  was  no 
specific  statute  authorizing  a  court  to  require  all  par- 
ties interested  in  the  waters  of  a  stream  to  be  brought 
in.     Such  a  statute  was  passed  in  1905.     In  this  case 
the  court  relied  for  its  authority  upon  a  general  statute. 
In  states  which  have  not  adopted  modern  legisla- 
tion in  regard  to  the  protection  of  water  rights,  one 
of  the  most  serious  defects  has  been  that  even  though 
a  court  might  decide  in  a  single  action  the  rights  of  all 
parties  using  the  waters  of  a  stream,  the  decree  would 
be  of  little  value,  as  no  public  officer  is  provided  to  see 
that  the  provisions  of  the  decree  are  carried  out.    In 
the  present  case  the  court  realized  this  defect  and  held 
that  "the  court  below  should,  in  order  to  protect  the 
rights  of  all  the  parties,  or  their  successors  in  interest, 
enter  such  supplemental  decree  or  decrees  as  may  be 
necessary  for  that  purpose ;  and,  if  at  any  time  deemed 
necessary  by  it,  the  court  should  require  the  sheriff, 
or  other  officer  or  person  as  it  may  designate  for  the 
purpose,  including  an  engineer  or  other  assistant,  as 
mav  be  required,  to  fix  at  the  points  of  diversion  or 
other  proper  places  suitable  boxes  or  headgates,  with 
a  view  to  being  able,  in  accordance  with  this  decree, 
properly  to  measure,  regulate  and  distribute  the  water 
between  those  who,  under  this  decree,  may  be  entitled 
to  the  use  thereof,  the  costs  for  which  should  be  taxed 
against  each  in  such  proportion  as  the  court  may  deem 
just  and  equitable." 

There  are  four  essential  features  to  be  covered  by 
an  irrigation  code.  They  are,  first,  that  beneficial  use 
should  be  the  measure  and  limit  of  the  right  to  the 
use  of  water  and  that  said  right  should  be  appurtenant 
to  certain  designated  lands ;  second,  a  direct  and  inex- 
pensive method  for  the  determination  of  existing 
rights;  third,  provision  for  the  diversion  of  the  stream 
flow  according  to  priorities  in  time  of  scarcity ;  fourth, 
the  control  of  all  new  appropriations  by  a  state  engi- 
neer. The  Supreme  Court  of  Oregon,  in  the  case  con- 
sidered, covers  in  its  opinion  the  first  three  features 
enumerated  above.  Legislation  by  the  State  of  Oregon 
incorporating  these  features  would,  therefore,  be  mere- 
ly declaratory  of  the  law  of  the  state  as  laid  down  in 
this  opinion. 


RECEIPTS  FROM  TRACKLESS  TROLLEYS. 

The  cost  of  constructing  trackless  trolley  systems 
in  England  was  given  by  a  recent  lecturer  as  $15,000 
per  mile  of  route,  as  against  $50,000  per  mile  for  the 
usual  rail  system.  The  cost  of  working  is  about  11 
cents  per  car  mile.  Receipts  depend  upon  local  condi- 
tions. At  Leeds  they  were  given  as  21  cents  per  car 
mile  and  at  Bradford  16j/$  cents. 


MOTOR  APPLICATION.' 

15  V    W.    S.    HO  AG. 

This  embodies  a  very  broad  subject — a  volume 
might  be  written  on  each  of  one  hundred  distinct 
phases.  The  steel  mill,  the  foundry,  the  factory,  the 
great  railroad  repair  shops,  are  all  subjects  we  have 
seen  elaborated  in  the  pages  of  our  technical  maga- 
zines. Nowadays,  we  might  think  that  a  motor  is 
universally  and  successfully  applied  wherever  electric 
power  is  available,  but  upon  closer  observation,  is 
this  true?  Is  motor  application  universal  under  the 
lines  of  a  power  company?  After  careful  considera- 
tion our  answer  is,  "No,  it  is  not  universal — only  par- 
tially so." 

Permit  me  to  call  your  attention  to  the  twf)  broad 
divisions  of  this  subject — the  things  that  are  for  and 
the  things  that  are  against  the  universal  application 
of  motors.  The  important  things  that  are  tending  t^ 
promote  universal  application  of  the  motor  are,  first, 
the  power  companies. 

Every  up-to-date  power  company  has  its  well 
organized  "New  Business  Department,"  equipped  with 
a  corps  of  expert  solicitors,  whose  business  it  is  to 
sell  power  to  anyone  under  the  company's  lines  who 
can  use  the  power  and  pay  the  bills.  The  solicitor 
is  a  salesman;  directly,  he  sells  electrical  energy;  in- 
directly, he  sells  motors.  His  duty  is  to  convince  his 
progressive  customer  that  he  should  use  electric  power 
to  drive  his  shop  or  mill  in  preference  to  the  steam 
engine,  or  the  gasoline  engine,  or  the  oil  engine. 
After  numerous  calls,  automobile  rides,  and  theater 
parties,  he  secures  his  prospect's  signature  to  the  con- 
tract and  the  deal  is  closed.  The  power  salesman  has 
done  a  good  job;  he  has  earned  his  salary;  he  has  se- 
cured business  which  means  revenue  for  hii~employer ; 
the  customer  is  satisfied  because  he  has  succeeded  in 
contracting  for  his  power  at  a  few  dollars  per  year 
less  than  he  could  secure  power  in  any  other  way. 

The  next  most  potent  factor  tending  toward  the 
universal  application  of  motors  is  the  motor  manufac- 
turer. The  manufacturer  in  most  cases,  is  a  large 
company  representing  millions  of  capital,  whose  very 
existence  depends  upon  the  manufacture  and  sale, 
in  large  quantities,  of  motors  made  up  from  a  few 
standard  designs.  This  company  is  equipped  with  a 
carefully  organized  sales  department,  whose  branch 
offices  are  located  in  every  corner  of  the  globe  and 
whose  salesmen  are  eagerly  on  the  job  wherever  a 
market  is  to  be  found  for  a  motor.  Again,  a  prospect 
i^  discovered,  and  said  prospect  in  the  hands  of  the 
professional  salesman  is  soon  turned  into  a  good  cus- 
tomer. 

The  third,  but  less  potent  factor  tending  to  pro- 
m.ote  the  general  application  of  motors  is  the  great 
success  of  the  moto!  itself. 

It  is  very  general  information  that  the  motor, 
\\hen  properly  applied,  can  do  its  work  more  success- 
fully than  any  other  method  of  drive.  It  is  cheaper 
to  install  and  more  economical  to  operate.  The  ma- 
jority of  those  who  use  m  )tors  are  satisfied  with  them ; 
that  fact  in  itself  is  recommendation  of  the  strongest 
kmd. 

Secondly :  What  are  the  things  that  tend  to  pre- 
vent  the   universal   application   of  the   motor?     They 

'Paper  read  and  discussed  before  Los  Angeles  Section  A.  I. 
E.  E.,  April  30,  1912. 
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are  two  in  number;  first,  the  failures  of  the  motor 
drive;  second,  the  cases  where  customer  can  produce 
power  by  some  other  means  more  economically  than 
he  can  buy  it  of  the  power  company.  We  will  dis- 
miss this  subject  entirely,  as  it  does  not  have  any 
bearing  on  the  point  to  be  emphasized ;  therefore,  let 
us  look  directly  into  the  causes  for  the  failures  of 
motor  drive,  and  further,  let  us  see  who  are  respon- 
sible for  these  failures. 
Causes  for  failure  are : 

(a)  Insufficient  capacity  in  the  line. 

(b)  Motors  improperly  selected. 

(c)  Motors  improperly  applied. 

Now,  who  are  responsible  for  the  failures  due  to 
the  causes  above  mentioned?  Obviously,  the  respon- 
sibility lies  with  the  power  company  and  the  motor 
n:anufacturer  and  the  customer.  Each  one,  or  all  of 
them  may  be  to  blame  in  any  particular  case  of  fail- 
ure. It  is  my  personal  opinion  that  the  causes  for 
ninety  per  cent  of  the  motor  failures  are  chargeable 
equally  to  the  power  companies  and  the  motor  man- 
ufacturers. We  will  therefore  dismiss  the  few  cases 
wherein  the  customer  is  to  blame,  for  he  is  not  sup- 
posed to  know  anything  about  motor  drive  and  in 
fact  always  leaves  these  questions  to  those  who  are 
recommending  to  him  the  installation  of  the  motor. 

Let  us  note  a  number  of  cases  and  then  we  can 
better  judge  for  ourselves.  Let  us  keep  carefully  be- 
fore us  the  fact  that  in  nearly  every  case  of  motor 
failure,  the  customer  is  ignorant  of  the  kind  of  motor 
required  or  the  methods  of  its  application  and  that 
the  engineering  information  and  the  motor  specifica- 
tions must  come  from  the  power  company  or  from 
the  motor  manufacturer. 

Example  No.  L  The  customer,  approaching  the 
manufacturer  desires  to  purchase  a  30  h.p.  motor  to 
drive  a  certain  machines ;  careful  inquiry  shows  that 
conditions  will  be  very  heavy;  the  manufacturer  re- 
commends the  purchase  of  a  wound  secondary  motor 
but  the  power  company  objects  to  this,  although  the 
wound  secondary  motor  would  be  easier  on  the  power 
company's  lines  than  the  standard  squirrel-cage 
motor.  The  power  company's  reasons  for  objecting 
are  that  the  standard  squirrel-cage  motor  is  O.  K.  and 
they  do  not  want  anything  special  on  this  installation, 
as  the  customer  might  think  that  his  problem  was  too 
special  for  motor  drive.  The  power  company  is  in  a 
hurry  to  get  the  customer  fixed  up  with  a  motor  for 
fear  he  will  change  his  mind  and  buy  a  gas  engine 
Thus  encouraged  by  the  power  company,  the  manu- 
facturer (a),  we  will  say,  will  change  his  squirrel- 
cage  motor,  because  he  knows  that  the  manufacturer 
(h)  will :  or  if  (b)  will  not,  he  knows  that  (x)  will, 
for  (x)  likes  to  rush  in  and  grab  out  an  order  of  this 
kind  and  cash  in  quickly  while  the  market  is  good. 
Thus  competition  forces  a  quick  sale  and  the  motor 
is  promptly  installed.  The  motor  takes  three  times 
full  load  current  at  starting,  pulling  the  line  voltage 
down  40  per  cent.  Here  we  have  an  interesting  con- 
dition that  no  automatic  protector  device  manufac- 
tured in  the  United  States  will  fulfill.  After  the  cus- 
tomer has  had  a  couple  of  burn-outs,  costing  him 
approximately  $150  each,  he  discards  his  motor  and 
installs  an  engine. 

Example  No.  2     A  man  is  operating  a  200  h.p.  in 
three  dififerent  units;  he  has  all  his  motors  burned  out 


and  has  to  re-wind  them  all  inside  of  twelve  months. 
In  addition  to  this,  he  suffers  several  thousand  dollars' 
loss  in  business,  all  because  his  motors  were  not  prop- 
erly selected,  properly  installed  and  properly  protected. 

Example  No.  3.  In  another  case  similar  to  the 
above,  a  man  discarded  a  75  h.p.  motor  and  installed 
an  engine  in  its  place ;  this  case,  however,  was  purely 
customer's  fault,  as  he  did  not  select  the  proper  kind 
of  motor  for  the  work  at  hand ;  at  least,  so  the  power 
company  said. 

Example  No.  4.  In  another  case,  the  motor  manu- 
facturer induces  customer  to  buy  a  motor  twice  as 
large  as  is  required  to  do  the  work;  in  this  particular 
case,  a  motor  built  on  a  25  h.p.  frame  was  purchased  to 
carry  a  load  of  approximately  Tyi  h.p.  Average  oper- 
ating efficiency  was  about  50  per  cent,  where  it  should 
have  been  85  per  cent.  After  three  months'  trial  a  good 
live  gas  engine  man  can  easily  sell  this  party  a  new 
gas  engine  to  replace  the  motor. 

Example  No.  5.  In  another  case,  a  large  manufac- 
turing concern  discarded  its  old,  worn-out  steam  en- 
gine and  installed  a  100  h.  p.  motor;  this  motor  is 
driving  35  different  machines  through  the  medium  of 
about  200  feet  of  heavy  line  shafting  and  its  accessories 
— pulleys  and  belts.  This  company's  power  bill  for 
the  first  year  was  pretty  high  and  showed  little  econ- 
omy over  steam  ;  to  remedy  their  troubles,  they  dis- 
carded the  one  large  motor  and  installed  four  smaller 
ones.  This  helped  matters  considerably  but  it  is  ob- 
\ious  that  maxinuini  economy  can  be  obtained  only 
from  the  use  of  35  dift'erent  motors.  It  would  be  a 
crime  to  put  a  good  live  steam  engine  salesman  on  this 
job,  for  I  fear  he  would  get  the  order. 

Why  are  these  cases  failures?  Simply  because  the 
motors  are  incorrectly  selected  or  improperly  installed. 
A  word  of  admonition  to  both  power  company  and 
motor  manufacturer  would  point  out  to  them  that 
while  no  one  disputes  their  right  to  extract  from  their 
customers  every  dollar  they  can  get,  yet  such  abso- 
lute disregard  of  the  fundamental  principles  of  elec- 
trical engineering  as  has  been  cited  above  can  have 
only  a  detrimental  effect  on  the  power  and  motor  in- 
dustry in  the  long  run.  If  new  business  nowadays 
were  not  so  easily  obtained,  perhaps  more  attention 
would  be  given  to  the  lost  business  ^nd  the  causes 
occasioning  such  loss.  Would  it  now  be  wiser,  in  view 
of  these  conditions,  to  replace  some  of  the  power  sales- 
men and  the  motor  salesmen  with  expert  consulting 
engineers,  whose  duties  would  be  to  seek  out  and  re- 
commend a  remedy  to  these  live,  steam  engine  and 
gas  engine  prospects?  Why  should  not  every  motor 
i.i-er  be  an  enthusiast  on  motor  drive? 

What  is  the  remedy  for  these  conditions?  Obvi- 
ously, the  employment  on  the  part  of  the  motor  user 
of  a  disinterested  and  competent  consulting  engineer 
to  solve  his  problems,  draw  his  specifications  and  to 
assist  in  purchasing  the  proper  kinds  of  apparatus  to 
successfully  perform  the  w^ork.  The  engineer  would 
then  take  charge  of  the  installation  of  the  apparatus 
and  would  see  that  it  was  properly  protected  from 
both  electrical  and  mechanical  injury.  Acting  in  this 
capacity,  the  consulting  engineer  would  readily  solve 
this  problem  of  the  business  relation  of  customer,  man- 
ufacturer and  power  company  to  the  end  that  failures 
in  motor  application  would  be  less  frequent  than  they 
are  today. 
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HIGHER    EFFICIENCY   AND    LOWER   RATES. 

BY  GEORGE  A.  DAMON. 

The  men  who  are  engaged  in  the  technical  depart- 
ment of  the  business  must  be  expected  to  make  great 
advances.    Do  you  know  that  the  total  efficiency  from 
the  heat  units  in  the  fuel  oil  burned  under  the  boilers 
in  the  Long  Beach  plant  through  all  the  processes  of 
transformation  of  energy  until  it  leaves  the  incandes- 
cent lamp  in  the  form  of  light  rays  is  only  six-tenths 
of  one  per  cent?    Now  the  little  firefly  makes  its  light 
practically  without  any  heat  loss.     It  is  very  nearly 
cold  light  and  has  an  efficiency  of  almost  100  per  cent. 
Now  I  know  that  the  men  who  are  engaged  in  the 
technical  end  of  the  business  are   making  great   im- 
provements.    Since  the  introduction  of  the  tungsten 
lamp,  for  instance,  the  amount  of  light  per  kilowatt 
hour  has  been  increased  three-fold.     The  completion 
of  the  Long  Beach  Steam   Plant  will  enable  you  to 
produce  power  at  a  cost  less  than  it  has  ever  been 
generated  by  steam  in  this  district,  but  you  will  readily 
see  that  there  is  still  the  greatest  opportunity  for  the 
1  eduction  of  rates  through  the  increase  of  the  technical 
efficiency  of  your  equipment.    The  subjects  discussed 
a.t  these  monthly  meetings  of  the  employes  of  your 
company  show  that  you  are  awake  to  your  technical 
problems  and   possibilities,  but  you  can  still   further 
study  the  leaks  in  your  generating  plants;  you  must 
lose   no   opportunities   to   increase   your   load    factor, 
your  power  factor,  and  your  diversity  factor ;  your  sys- 
tem of  transmission  and  generation  must  be  arranged 
to  the  best  advantage  ami  you  must  give  every  assist- 
ance to  your  customers  in  the  selection  of  the  proper 
kinds  of  lamps  and  appliances  and  the  proper  size  and 
kind  of  motors  so  that  even  after  your  product  is  de- 
livered it  will  be  used  to  the  best  purpose.     What  an 
inspiration  that  little  firefly  must  be  to  our  technical 
efforts. 

The  financial  questions  involved  in  the  reduction 
of  rates  are  of  equal  importance  to  the  technical  prob- 
lems. At  the  present  time  it  requires  about  50  per 
cent  of  your  earnings  to  take  care  of  your  financial 
burdens  of  fixed  charges,  dividends,  renewal  fund  and 
the  authorization  of  your  investment.  Scientific  regu- 
lation must  eventually  take  care  of  all  these  require- 
ments if  it  is  to  secure  the  reduction  of  rates  without 
the  actual  confiscation  of  the  property. 

Out  of  your  earnings  there  must  first  be  allowed 
enough  to  pay  the  operating  expenses  for  producing 
adequate  service.  There  will  come  a  time  when  new 
equipment  must  be  purchased  to  replace  the  obsolete 
or  inadequate  equipment  and  unless  the  earnings  have 
been  sufficiently  large  to  provide  for  a  renewal 
fund  at  the  same  rate  that  the  depreciation  has  been 
taking  place,  the  investment  in  new  equipment  must 
be  capitalized  and  there  will  be  a  pyramided  capital 
account  containing  more  than  one  dollar  of  invest- 
ment for  each  dollar's  worth  of  equipment,  so  that 
the  second  requirement  of  financial  efficiency  means 
an  adequate  depreciation  account. 

The  next  part  of  the  financial  problem  is  to  pay 
the  interest  upon  all  bonds  or  other  evidences  of  debt, 
and  in  addition  to  pay  dividends  which  will  represent 
;■  fair  return  upon  a  certain  amount  of  actual  invest- 


ment and  also  something  more  than  mere  interest 
charges  in  order  to  compensate  for  the  enterprise  of 
starting  and  carrying  on  the  business.  It  should  be 
recognized  that  a  fair  return  must  be  something 
greater  than  just  ordinary  mortgage  interest  rates. 

Now  one  of  the  fundamental  principles  of  regula- 
tion in  the  future  must  be  that,  if  this  rate  of  return 
upon  the  investment  is  to  be  limited,  then  the  actual 
investment  in  the  property  must  be  absolutely  pro- 
tected. In  other  words,  that  if  the  fixed  charges  and 
profits  of  the  business  are  to  be  reduced  to  their  lowest 
terms,  then  public  regulation,  in  order  to  secure  the 
lowest  rates,  must  protect  the  investor  and  the  greatest 
measure  of  financial  efficiency  will  not  be  reached  until 
this  result  has  been  obtained. 

In  addition  to  the  financial  requirements  already 
mentioned   public   regulation    should   insist   upon   the 
accumulation  of  a  surplus.    We  would  not  think  much 
of  any  other  business  if  it  was  run  upon  such  a  narrow 
margin  that  it  would  have  no  surplus  available  to  take 
care  of  contingencies  such   as  unexpected  accidents, 
temporary  losses  of  the  business  due  to  panic  condi- 
tions, etc.     In   fact  the  opinion    is    gradually    being 
reached  that  scientific  regulation  can  be  obtained  in 
no  better  way  than  by  the  public  control  of  such  a 
surplus  fund.     This  method  of  control  would  secure 
its  results  by  first  insisting  that  the  companies  earn  a 
surplus  and  in  order  to  make  this  surplus  as  large  as 
possible,  every  detail  of  operation  and  every  require- 
ment of  the  financial  arrangements  must  be  thoroughly 
scrutinized.     The  accumulation  of  this  surplus  would, 
at  once,   remove   a   large   part  of  the  hazard   in   the 
business  from  the  shoulders  of  the  investors  and  by 
thus  acting  as  an  insurance   fund  shouW  reduce  the 
"cost  of  money"  to  a  low  limit.     Furthermore,  after 
this    surplus    had    assumed    sufficient    proportions,    it 
xrould  act  as  a  measure  by  means  of  which  the  public 
regulating  bodies  could  control  the  development  of  the 
business.    For  instance  this  surplus  fund  could  be  used 
for  any  of  the  following  purposes:  to  enter  the  Hnes 
into    non-paying   territory    somewhat    in    advance    of 
actual   need;  to  provide   modern   improvements   even 
before  the  old  equipment  has  been  entirely  worn  out ; 
to  decapitalize  that  part  of  the  investment  which  rep- 
resents development  expenses  or  to  reduce  the  rates. 
I  believe  it  will  be  perfectly  possible  in  the  future,  by 
the  wise  administration  of  such  a  surplus  fund,  to  do 
all  of  these  things.     If  rates  are  not  reduced  too  fast, 
the  increase  in  the  technical  efficiency  which  is  bound 
to  come,  and  the  lower  rates  of  return  which  can  be 
secured  by  protecting  the  investment,  can  be  combmed 
to  produce  net  earnings  which  may  be  used  by  the 
public  for  the  continuous  and  automatic  reduction  of 
rates. 


REDUCTION  IN  SAN  FRANCISCO  TRANSBAY 
TELEPHONE   RATES. 

The  State  Railroad  Commission  has  obtamed 
from  The  Pacific  Telephone  &  Telegraph  Company  a 
cut  of  33  1-3  per  cent  in  the  toll  charges  between  San 
Francisco  and  the  cities  of  Oakland,  Alameda  and 
Berkeley.  The  present  rate  is  15c  for  a  conversation 
of  three  minutes.  Beginning  July  1st,  this  rate  will 
be  cut  to  10c  for  a  conversation  of  three  minutes. 
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HIGH  AND  LOW  PRESSURE  HEATING— QUES- 
TIONS AND  ANSWERS. 
Journal  of  Electricity,  Power  and  Gas: 

In  reference  to  the  two  systems  of  underground 
heating  which  are  now  being  installed  in  San  Fran- 
cisco and  Oakland,  I  would  be  glad  to  have  the  rela- 
tive merits  of  both  systems  discussed  from  a  stand- 
point of  economy  for  revenue. 

The  low  pressure  system  utilizes  the  exhaust 
steam  from  a  steam  turbine  or  engine,  which  exhausts 
directly  into  the  line  against  about  six  or  seven  pounds 
back  pressure.  With  this  method  they  have  an  in- 
come from  the  sale  of  generated  current  and  exhaust 
steam.  In  the  high  pressure  system,  the  steam  is 
turned  direct  from  the  boiler  into  the  high  pressure 
lines  at  from  ten  to  one  hundred  pounds  gauge  pres- 
sure. In  this  case,  they  have  a  revenue  only  from  the 
sale  of  steam  for  heating  systems  and  an  occasional 
opportunity  to  operate  steam  driven  pumps  which 
have  already  been  installed  in  buildings  to  which 
they  sell  steam. 

Believing  there  is  an  opportunity  for  further 
study  on  above  systems,  would  ask  to  have  the  rela- 
tive merits  discussed  in  your  valued  paper. 

1.  Which  system  is  the  most  economical  and 
pays  the  best  revenue? 

2.  Has  the  high  pressure  system  any  gain  in 
commercial  heating  value  over  the  low? 

3.  Will  there  not  be  a  greater  condensation  loss 
in  the  high  pressure  system  on  account  of  the  higher 
temperature? 

4.  What  is  the  relative  amount  of  condensation 
in  each  system? 

5.  What  is  the  relative  cost  of  each  system? 

6.  Which  system  will  have  the  least  number  of 
shutdowns  due  to  leaks,  and  will  not  the  high  pres- 
sure system  cost  considerable  more  to  maintain? 

7.  Will  there  not  be  a  greater  revenue  from  the 
low  pressure  when  due  consideration  is  given  to  the 
returns  from  the  sale  of  current  and  exhaust  steam? 

A  SUBSCRIBER. 

As  my  experience  has  been  confined  entirely  to 
low  pressure  system  of  steam  distribution  it  is  not 
possible  for  me  to  make  authentic  comparisons.  How- 
ever, I  will  reply  to  your  questions  numerically,  as 
completely  as  possible. 

1.  By  "economical"  I  presume  is  meant  the  dis- 
tribution efficiency.  With  a  low  pressure  system  the 
radiation  per  sq.  ft.  of  pipe  surface  is  undoubtedly 
less  than  with  high  pressure,  but  the  larger  mains 
required  by  the  low  pressure  system  afford  consid- 
erable more  surface  for  radiation,  so  that  I  would  look 
for  really  more  condensation  per  block  of  street  mains 
in  the  low  pressure  system.  Exhaust  steam  is,  of 
course,  saturated  or  contains  a  certain  percentage 
of  water  in  suspension.  High  pressure  steam,  on 
the  other  hand,  may  be  somewhat  superheated  when 
leaving  the  stations  and  this  superheat  may  neutral- 
ize radiation  to  such  an  extent  that  but  little  steam  is 
condensed  in  the  system  adjacent  to  the  stations.  I 
think,  however,  that  the  deciding  feature  of  economy 
between  the  two  systems  is  that  of  leakage.    The  low 


pressure  system  can  be  kept  perfectly  tight,  whereas 
it  is,  apparently,  difficult  to  keep  the  high  pressure 
system  free  from  leaks.  A  small  leak  in  a  system 
carrying  over  50  lbs.  of  steam  will  discharge  an  enor- 
mous amount  of  steam. 

2.  I  think  there  is  practically  no  difference  in 
the  commercial  heating  value  of  the  two  types  of 
service.  High  pressure  steam  has  to  be  ultimately 
reduced  to  low  pressure  for  building  supply  and  while 
it  may  carry  sufficient  heat  to  slightly  superheat  when 
passing  through  the  reducing  valve,  I  would  not  ex- 
pect this  to  be  the  case. 

3.  As  stated  in  reply  to  No.  1,  this  will  depend 
upon  the  quality  of  high  pressure  steam.  If  same  is 
superheated  there  would  probably  be  a  greater  con- 
densation per  sq.  ft.  of  surface,  due  to  the  greater 
radiation.  Per  block  of  system,  however,  1  think 
the  low  pressure  system  would  show  greater  actual 
condensation. 

4.  I  have  no  data  from  which  to  compare  con- 
densation of  high  and  low  pressure  systems. 

5.  Concerning  cost — I  have  no  data  from  which 
to  make  comparisons,  but  I  would  presume  cost  of 
high  pressure  system  as  compared  with  low  pressure 
would  be  in  about  direct  proportion  to  the  pipe  sizes 
involved. 

6.  The  low  pressure  system  if  properly  installed 
requires  absolutely  no  shut  down  except  to  connect 
new  services.  The  maintenance  of  the  system  is  prac- 
tically nil.  I  have  no  information  as  to  shut  downs 
or  maintenance  of  the  high  pressure  system. 

7.  This  will  depend  upon  the  relative  prices  of 
steam  and  electricity,  the  water  rate  of  the  electric 
generating  units  operating  against  back-pressure  as 
compared  with  condensing  units,  and  the  relative  costs 
of  the  steam  and  electric  systems. 

Yours  very  truly, 

J.  G.  De  REMER, 

Chief  Engineer,  United  Light  &  Power  Co. 


PROPOSED  POWERS  FOR  ONTARIO  HYDRO- 
ELECTRIC SYSTEM. 

A  bill  has  been  introduced  in  the  Provincial  Legis- 
lature of  Ontario  conferring  on  the  hydroelectric  com- 
mission the  following  powers,  among  others: 

To  take  over  existing  power-transmission  lines 
and  to  improve  water  powers,  by  assisting  municipali- 
ties and  others  in  the  storage  of  water,  making  of 
sluices,  etc. ;  to  regulate  the  installation  of  electrical 
equipment  and  of  wires  in  all  building,  including  pri- 
vate houses;  to  control  absolutely  light  and  power 
rates  charged  by  municipalities  whether  these  muni- 
cipalities take  power  from  the  commission  or  not ;  to 
direct  the  disposal  of  surpluses  earned  by  municipal 
power  plants  supplied  by  the  commission;  to  order  all 
wires  under  its  jurisdiction  to  be  laid  underground 
in  cities  and  towns;  with  the  co-operation  of  the  Do- 
minion Railway  Commission,  to  order  to  be  laid  under- 
ground all  wires  in  streets  where  the  municipalities 
construct  tunnels  or  conduits  to  carry  such  wires. 
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According  to  the  Standard  dictionary,  one  of  the 
meaninjjs  of  the  good  old  Anglo-Saxon  word  "wiila- 
cuma"  or  welcome"  is  the  privi- 
Welcome  lege  to  use  and  to  enjoy.     Such  is 

N.  E.  L.  A.  the   welcome   the   Journal    desires 

to  extend  to  the  guests  of  the  west ; 
namely,  the  delegates  to  the  Seattle  convention  of  the 
National  Electric  Light  Association  now  daily  arriving 
from  every  city  of  our  great  country.  Indeed  such  a 
welcome  but  bespeaks  the  love  we  all  have  for  our 
brothers — the  wise  men  from  the  east.  Did  we  but 
use  the  word  in  its  usual  sense  merely  meaning  that  of 
"a  hearty  greeting  given"  no  longer  would  we  be  true 
to  western  ideals  and  traditions. 

The  privilege  to  use,  to  enjoy. 

What  a  world  of  meaning  wrapped  up  in  one  word 
—"welcome"!! 

Even  now  every  mountain  pass  is  alive  with 
special  trains  bearing  weary  men  to  western  hospi- 
tality. A  year  of  faithful,  painstaking  planning  has 
been  put  in  by  those  having  in  charge  the  great  con- 
vention soon  to  be  called  to  order.  Every  indication 
points  to  a  profitable  program  and  an  enthusiastic 
gathering. 

You  men  of  the  east  come  to  us  with  your  older 
traditions.  With  experiences  gained  by  hard  knocks 
of  an  older  community,  and  with  a  wealth  of  business 
ideas  many  of  which  we  hope  to  absorb  in  our  few  days' 
mingling  together.  We  of  the  west,  on  the  other  hand, 
have  but  two  things  to  offer — one  is  the  "gimp"  and 
vivacity  of  youth  and  the  other  is  a  home  with  us  in 
a  land  of  opportunity. 

Hence,  bearing  in  mind  these  two  offerings,  the 
Journal,  in  behalf  of  your  western  brothers,  extends  to 
you  a  hearty  good  Anglo-Saxon  "willa-tuma" — the 
privilege  to  use  and  to  enjoy. 


When  the  words,  "consider  the  ant,  thou  slug- 
gard" were  formulated  by  the  inspired  writer  in  the 
Good  Book, it  is  hardly  possible  that 
Over-all  he  had  in  mind  thecasting  of  caustic 

Efficiencies  remarks  at  the  achievements  of  the 

modern  engineer.  Yet,  on  another 
page  of  this  Journal  Dean  Damon  of  Throop  Poly- 
technic Institute,  tells  us  that  the  light-giving  effi- 
ciency of  the  cousin  of  the  ant,  the  fire-fly,  is  almost 
100  per  cent,  whereas,  of  the  energy  generated  at  the 
Long  Beach  plant  of  the  Southern  California  Edison — 
a  plant  possessing  the  most  efficient  equipment  known 
to  modern  invention — only  six-tenths  of  one  per  cent 
actually  appears  at  the  receiving  end  in  useful  light 
for  the  consumer. 

In  considering  the  over-all  efficiency  of  the  mod- 
ern electric  generating  steam  auxiliary,  in  other  words 
in  considering  the  ultimate  ratio  of  actual  light  energy 
produced,  to  the  energy  known  to  be  inherent  in  a 
pound  of  crude  petroleum  fired  beneath  the  boiler,  the 
paltry  figure  resulting  is  indeed  striking.  Especially  is 
this  true  in  face  of  modern  wanton  boasts  raising  en- 
gineering achievements  skyward. 

A  number  of  factors  enter  into  the  combined  or 
over-all  efficiency  in  power  plant  economies.  Some  of 
these  have  been  wonderfully  improved  in  recent  years. 
Indeed  some  factors  seem  so  near  perfection,  it  is  a 
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question  whether  they  can  be  improved  materially 
without  radical  and  at  present  unknown  changes  in 
methods  of  power  generation. 

In  recent  well  authenticated  tests  it  has  been 
found  that  modern  high  grade  boilers  may  operate 
with  a  total  loss  of  less  than  17  per  cent.  In  a  word, 
82  per  cent  to  83  per  cent  of  the  available  energy  is 
found  in  the  heat  of  the  steam  leaving  the  boiler. 
Again  in  conducting  the  steam  to  the  steam  turbine, 
about  90  per  cent  of  this  available  steam  finally  enters 
the  impeller  blades. 

At  the  turbo-generator,  though  this  is  apparently 
a  wonderfully  efficient  mechanism,  only  21  per  cent  is 
delivered  in  power  from  the  terminals  and  after  allow- 
ing for  auxiliary  apparatus,  it  is  better  to  say  only 
about  18  per  cent  is  actually  delivered.  Finally,  after 
deducting  the  energy  lost  in  journeying  through  the 
step-up  transformers,  then  over  the  transmission  lines 
and  through  the  step-down  distributing  transformers 
and  measuring  devices  we  find  that  only  about  60 
per  cent  of  this  energy  reaches  the  consumer.  But  in 
converting  electrical  energy  into  electro-magnetic  phe- 
nomena the  actual  light  rays  visible  to  the  human  eye 
comprise  only  5  per  cent  of  the  total  energy.  Hence 
the  actual  energy  available  in  terms  of  energy  gener- 
ated is 
.83  X  .90  X  .18  X  .60  X  .05  =  .0067  or  .6?  of  one  percent. 

In  scanning  the  above  the  third  and  last  factors 
are  the  most  glaring  inefficiencies,  yet  struggle  and 
think  as  the  inventive  genius  of  man  has  done  in  the 
past  half  century,  no  means  as  yet  have  proved  prac- 
ticable. The  only  solution  from  a  thermodynamic 
standpoint  is  to  attack  the  problem  from  an  entirely 
different  point. 

As  to  the  improving  of  the  latter  factor,  a  world  of 
opportunity  awaits  the  inventor.  No  hit  and  miss 
discoverer,  however,  will  ever  chance  upon  its  solu- 
tion. He  who  wears  the  laurels  for  solving  this  ques- 
tion, namely  that  of  converting  electric  energy  into 
electro-magnetic  light  waves  of  length  attuned  to  the 
visual  range  of  the  eye,  thus  transforming  all  energy 
into  light,  will  undoubtedly  be  so  akin  to  the  infinite 
that  he  can  readily  solve  the  adverse  problem.  This 
adverse  problem  is  that  of  converting  efficiently  electro- 
magnetic waves  into  other  forms  of  energy — thermal, 
mechanical  and  heat,  thereby  opening  to  man's  use 
a  power  so  sweeping  as  to  be  almost  beyond  human 
conception.  The  radiated  energy  of  the  sun,  known 
to  be  equal  to  7000  horsepower  per  acre  of  earth's 
surface,  would  become  available. 

With  such  worlds  of  power  at  our  command,  we 
all  could  then  say  with  T.  A.  Edison:  "4  A.  M.  and 
nothing  to  do  till   morning." 


It  appears  that  a  $40,000  concern  on  the  White 
River  threatens  to  enjoin  through  the  courts  the  op- 
eration   of    the    new    $12,000,000 
The  Lake  Tapps     power  plant  at  Lake  Tapps,  near 
Affair  Tacoma,    a    description    of    which 

project  appears  as  part  of  the 
Puget  Sdund  Traction,  Light  &  Power  Company  sys- 
tem described  elsewhere  in  this  issue. 

In  the  publicly  regulated  utility  company  the 
issue  is  not  that  of  a  $12,000,000  corporation  pitted 


against  a  weak  brother  of  but  $40,000  in  assets,  but 
rather  should  the  consideration  be  that  of  the  greatest 
good  to  the  greatest  number  of  people. 

It  may  be  true  that  a  man  who  formerly  floated 
some  small  logs  and  shingle  bolts  acquired  certain 
vested  rights  in  a  stream,  but  surely  in  equity  it  could 
never  be  proved  as  just  and  proper  or  in  accord  with 
principles  of  conservation  of  national  energies  and 
efficiencies  to  restrain  a  publicly  regulated  utility  of 
millions  invested,  supplying  human  necessities  to  thou- 
sands of  living  souls.  In  a  word  the  question  at  issue 
is  not  one  of  prior  rights  but  one  opposing  public 
policy. 


The  first  fruits  of  commission  regulation  are 
already   evident,     .-^n   educational    campaign    setting 

CommUsion  ^"''^'^  ^'^^  ^.'^"P^  ^"^  P"^^^''^  °^  ^^e 

r»   .  .1  new  commission  is  resultinsr  in  the 

Doings  on  the  ,  ,,  j      .■  .  >^  ,f 

r>       .  favorable  consideration  of  Califor- 

Coast  v.         1  ,  r-  ■ 

ma  securities  by  eastern  financiers. 

During  the  past  several  months  eastern  bankers  have 
sent  personal  representatives  to  the  Coast  in  order  to 
investigate  the  far-reaching  effects  of  commission  leg- 
islation in  Washington,  California  and  other  western 
states.  California,  in  particular,  has  been  the  recipient 
of  unusual  scrutiny,  and  as  for  the  personnel  of  the 
California  State  Railroad  Commission,  it  is  doubtful 
if  ever  in  their  lives  these  five  men  have  been  as  care- 
fully appraised  and  rated  as  has  been  the  case  during 
this  period  of  inspection.  Indeed,  if  these  five  men 
appraise  and  rate  public  utility  companies  and  their 
physical  assets  as  thoroughly  and  as  fairly  as  these 
investigators  have  passed  upon  them,  and  every  reason 
is  evident  that  such  will  be  the  case,  satisfaction  will 
result  on  all  sides. 

The  financial  houses  on  the  Coast,  especially  those 
institutions  largely  engaged  in  placing  California  pub- 
lic utility  securities,  have  done  much  to  aid  an  early 
and  correct  publicity  in  regard  to  the  recent  public 
utility  act.  No  small  amount  of  credit  is  due  one  of 
the  leading  bonding  firms  of  San  Francisco  for  their 
earnest  endeavors  along  these  lines.  A  handsomely 
bound  volume  of  three  hundred  pages,  a  review  of 
which  is  found  elsewhere  in  these  columns,  has  been 
compiled  and  published  by  this  enterprising  firm,  and 
distributed  gratuitously  among  their  friends  and  cli- 
ents. This  book  deals  throughout  with  the  public  utili- 
ties act  of  California,  the  personnel  of  the  new  com- 
mission and  its  function  toward  the  people  and  toward 
the  public  utility  corporations. 

The  gathering  of  accurate  facts  and  figures  con- 
cerning new  commission  legislation  in  the  western 
states  and  the  broadcast  dissemination  of  this  litera- 
ture cannot  help  raising  western  securities  to  their 
proper  position  in  the  financial  world.  A  sane, 
thoughtful,  considerate  realization  of  fundamental 
principles  of  right  and  justice  has  come  over  the  big 
men  representing  commission  and  corporation  inter- 
ests alike.  Little  harm  or  injustice  can  possibly  re- 
sult when  such  is  the  case. 

The  more  widely  this  feeling  of  mutual  self- 
confidence  is  felt  throughout  eastern  financial  circles, 
the  better  for  all  concerned,  and  to  all  those  aiding  in 
this  campaign  much  credit  is  due. 
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PERSONALS. 

George  Cole,  of  John  R.  Cole  &  Co.,  is  visiting  tlie  trade 
at  Los  Angeles. 

Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company   of  Chicago,  is  at  San  Francisco. 

T.  H.  Dooling  has  recently  been  transferred  from  the 
Portland  to  the  Sau  Fi-ancisco  office  of  Plerson,  Roeding 
&  Company. 

F.  E.  Blanchfield,  sales  manager  of  the  American  Ever- 
Ready  Company,  with  headquarters  at  San  Francisco,  is 
taking  a  vacation  in  the  mountains. 

H.  C.  Hazzard,  the  service  expert  of  the  electrical  depart- 
ment of  the  State  Railroad  Commission  of  California,  has  been 
appointed,  also,  assistant  attorney  to  Attorney  Max  Thelen. 

S.  L.  Shuffleton,  engineer  in  charge  of  construction  for 
Stone  &  Webster  at  the  Big  Creek  plant  of  the  Pacific  Light 
&  Power  Corporation,  left  Fresno,  Cal.,  this  week  for  Seattle. 

Matt  C.omerford,  of  New  York  City,  the  general  president 
of  the  International  Union  of  Steam  Engnneers,  spent  the  past 
week  at  San  Francisco  on  an  official  visit  to  the  Pacific  Coast. 

H.  C.  Gold  rick,  Pacific  Coast  representative  of  the  Kellogg 
Switchboard  and  Supply  Company,  will  spend  the  coming 
week  in  an  automobile  trip  to  Los  Angeles  and  return, 
transacting  business  en  route. 

H.  B.  Taylor,  chief  engineer  of  the  hydraulic  department 
of  the  Cramp's  shipbuilding  yards  at  Philadelphia,  is  at 
San  Francisco,  in  company  with  Henry  S.  Grove,  the  head  of 
the  plant,  on  a  tour  of  the  Pacific  Coast. 

P.  H.  Cooiidge,  general  commercial  superintendent  of  the 
Pacific  Telephone  &  Telegraph  Company,  and  C.  W.  Burkett, 
general  superintendent  of  plant,  are  making  an  inspection  of 
the  company's  system  in  the  Pacific  Northwest. 

P.  D.  Fraser,  formerly  high  tension  sales  engineer  with 
the  General  Electric  Company  at  Portland,  Ore.,  was  recently 
appointed  general  foreman  of  operation  and  maintenance  for 
the  Great  Western  Power  Company  at  San  Francisco. 

Geo.  A.  Damon,  engineer  with  Bion  J.  Arnold,  and  dean  of 
Throop  Polytechnic  Institute,  delivered  a  paper  before  the 
Throop  branch  of  the  A.  1.  E.  E.  regarding  "Technical  Oppor- 
tunities of  Southern  California"  on  May  31st  at  Los  Angeles. 

J.  N.  Mahoney,  head  of  the  switchboard  department  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  who  is 
out  from  Pittsburg  on  his  first  Pacific  Coast  tour,  spent  the 
past  week  at  the  San  Francisco  office  of  the  company  in- 
structing the  local  men  in  the  switchboard  apparatus  details. 

John  A.  Britton,  general  manager  of  the  Pacific  Gas  & 
Electric  Company,  and  several  heads  of  departments,  spent 
last  Tuesday  and  Wednesday,  at  Santa  Rosa  in  connection 
with  the  hearing  before  the  State  Railroad  Commission  of 
the  company's  protest  against  the  Great  Western  Power  Com- 
pany entering  that  city  with  a  competing  transmission  system. 
Officials  of  the  latter  company  were  also  on  the  ground  to 
present  their  defense  of  their  position. 

J.  B.  Lukes,  representative  of  the  Stone  &  Webster  Con- 
struction Company  and  The  Truckee  River  General  Electric 
Company,  and  E.  B.  Bumstead,  engineer  with  Stone  &  Webster. 
have  opened  offices  al  1211  First  National  Bank  Building,  San 
Francisco.  The  purchasing  office  for  the  construction  of 
the  Big  Creek  power  plant  of  the  Pacific  Light  &  Power  Cor- 
poration will  be  maintained  in  the  Rialto  Building,  San 
Francisco,  under  the  direction  of  F.  T.  Berry. 

P.  T.  Hanscom,  electrical  engineer  with  the  Great  Western 
Power  Company,  and  A.  G.  Jones,  sales  engineer  with  the 
General  Electric  Company,  have  been  elected  to  serve  two 
years,  and  C.  L.  Cory,  professor  of  electrical  engineering  at 
the  University  of  California,  one  year  on  the  executive  com- 
mittee of  the  San  Francisco  Section  of  the  American  Institute 
of  Electrical  Engineers.    The  remaining  members  are  H.  W. 


Crozler,  electrical  engineer  with  Sanderson  &  Porter,  and 
A.   H.   Halloran. 

H.  L.  Cory  left  for  the  south  last  Tuesday.  He  will  de- 
liver an  address  at  the  annual  meeting  of  the  Sigma  XI  Engi- 
neering Society  of  the  University  of  Missouri,  explaining  why 
the  damming  of  the  Colorado  river  was  a  failure.  He  will, 
also,  visit  Purdue  University  at  La  Fayette,  Ind.,  where  he 
will  attend  a  reunion  of  his  class  to  which  George  Ade  and 
other  dstinguished  men  belonged.  Later  he  will  visit  Au- 
gusta, Georgia,  and  render  his  report  to  the  Flood  Commis- 
sion regarding  the  prevention  of  flood  damage  from  the 
Savannah  River. 

Nearly  every  one  of  the  1912  graduates  of  the  department 
of  mechanical  and  electrical  engineering  at  the  University  of 
California  secured  a  position  within  ten  days  after  graduation. 
This  fact  refutes  the  statement  that  is  made,  from  time  to 
time,  by  uninformed  persons,  to  the  effect  that  a  large  pro- 
portion of  college  graduates  in  these  lines  do  not  prove  their 
ability  by  securing  and  holding  good  positions.  To  show 
the  nature  of  the  positions  obtained,  the  following  names  and 
business  locations  are  appended: 

E.  A.  Abeel,  engaged  in  hydraulic  work  with  Marquardt 
&  Galloway,  consulting  engineers  at  Big  Bend  plant  of  Great 
Western  Power  Company;  J.  B.  Black,  commercial  depart- 
ment Great  Western  Power  Company,  San  tYancisco;  A.  F. 
Bridge,  construction  work  for  the  General  Electric  Company 
in  rebuilding  a  transformer  at  Isleton;  F.  E.  Pernot,  engi- 
neering corps  of  Pacific  Telephone  &  Telegraph  Company, 
at  San  Francisco;  W.  P.  Custer,  gas  department  Pacific  Gas 
&  Electric  Company,  Potrero  Works,  San  Francisco;  A.  Y. 
Guillou,  distribution  department,  Pacific  Gas  &  Electric  Com- 
pany at  San  Rafael;  W.  S.  Heger  Jr.,  interested  with  F.  T. 
Mumma,  5124  Grove  street,  Oakland,  as  electrical  engineer 
in  connection  with  electrical  installation  and  irrigation  pump- 
ing work;  Mr.  Czarnecki,  construction  work.  Pacific  Gas  & 
Electric  Company;  B.  M.  Mehl,  distribution  department,  Pa- 
cific Gas  &  Electric  Company,  at  Sacramento;  R.  W.  Mueller, 
assisting  G.  C.  Noble  in  testing  work  for  pacific  Gas  & 
Electric  Company;  G.  E.  Noyes,  Southern  Pacific  Company's 
shops'  at  Sacramento;  J.  F.  Pollard,  assisting  G.  C.  Noble 
in  testing  work  for  Pacific  Gas  &  Electric  Company;  L.  S. 
Ready,  underground  construction  work,  for  Pacific  Gas  & 
Electric  Company  at  Oakland;  H.  E.  Sandoval,  distribution 
department  at  University  of  California;  E.  A.  Slater,  gas 
department  Pacific  Gas  &  Electric  Company,  Potrero  works; 
C.  M.  Smith,  engineering  department  Pacific  Telephone  & 
Telegraph  Company,  at  Portland;  J.  E.  Wallace,  in  charge  of 
stock  supplies  for  a  mining  company  at  Virginia  City,  Ne- 
vada; W.  D.  Wolfe,  drafting  department  United  States  Navy 
Yard,  Mare  Island;  J.  P.  Zipf,  with  engineering  force  of 
Sierra  &  San  Francisco  Power  Company. 


CALIFORNIA   ELECTRICAL  CONTRACTORS'  NOTES. 

Frank  Watts,  manager  of  the  McFell  Electric  Company, 
who  was  operated  on  a  few  weeks  ago  for  appendicitis,  has 
been  removed  from  the  hospital  to  his  home  and  expects  to 
get  out  again  shortly.  Judson  McFell  arrived  from  Chicago 
Thursday  evening  and  attended  the  co-operative  dinner.  He 
will  look  after  things  until  Mr.  Watts  is  around. 

The  Standard  Electric  Company  were  awarded  the  clock, 
telephone  and  bells  on  the  Girls'  High  School  job  for  the 
sum  of  $2780. 

The  Southern  Pacific  and  the  Santa  Fe  Railroads  have 
made  a  special  rate  of  one  and  one-third  fare  from  all  points 
in  California  for  the  round  trip  to  San  Jose  at  the  time 
of  the  annual  convention  of  the  State  Electrical  Contractors' 
Association.  Going  tickets  will  be  on  sale  July  14th  to  27th, 
inclusive,  and  returning  certificates  (when  properly  vali- 
dated) will  be  honored  and  tickets  sold  at  the  one-third  fare 
from  July  24th  to  August  1st,  inclusive. 
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RESERVATIONS  FOR  GOLDEN  POPPY  SPECIAL.  be  subsequently  made,  may  be  purchased  at  the  office  of  the 

The  following  reservations   have   already  been   made  on  Southern   Pacific   Railroad   at   Market  and   New   Montgomery 

the  "Golden  Poppy  Special"  to  the  N.  E.  L.  A.  Convention  at  streets  on  and  after  Monday,  June  3rd. 

Seattle,  June   10-14,   1912,   from  California:  

R.  H.  Ballard,  wife  and  daughter, Southern CaliforniaEdison  pntprxaimmcm-t  ,^„„   . 

Company;  E.  M.  Beal,  Great  Western  Power  Company;  T.  E.  ^"^T^^RTAINMENT  FOR   N.  E.  L.  A.  DELEGATES  AT  SAN 

Bibbins,  General  Electric  Company;   Frederick  Booth,  Pacific  FRANCISCO. 

Electric  Heating  Company;   G.  H.  Bragg,  Pacific  Gas  &  Elec-  '^^^  delegates  to  the  Seattle  convention  of  the  National 

trie    Company;    A.   U.   Brandt,    Pacific   Gas   &   Electric   Com-  ^'®<=t"c  Light  Association   on   the  Red   Special   from   Boston 

pany;  W.  W.  Briggs  and  wife,  Westinghouse  Electric  &  Manu-  ^^'^J'^ew  York,  via  the  Grand  Canyon  of  the  Colorado  and 

facturing  Company;   John  A.  Britton,  Pacific  Gas  &  Electric  ^^^^^'^  *^°ast  cities  are  to  be  entertained  at  Los  Angeles  as 

Company;    J.   D.   Butler,   Pacific   Gas    &   Electric   Company;  ^^^tailed  in  these  columns  last  week. 

W.  W.  S.  Butler,  Western  States  Gas  &  Electric  Company!  ^yi^en  they  arrive  at  Del  Monte  on  June  4,  they  will  be 
Geo.  A.  Campbell  and  wife,  Truckee  River  General  Electric  "'^"^  ^^  ^  committee  from  the  Electrical  Development  League 
Company;  R.  J.  Cash,  General  Electric  Company;  S.  K.  Colby,  °^  ^^°  Francisco.  Euroute  to  San  Francisco  each  guest  will 
Pierson,  Roeding  &  Company;  John  R.  Cole,  John  R.  Cole  ^^  decorated  with  an  artificial  California  poppy  bearing  the 
Company;  C.  F.  Conn,  J.  G.  White  &  Company;  F.  J.  Cram  "mP"nt  "San  Francisco  1915."  These  guests  will  be  met  at 
and  wife,  Electric  Appliance  Company;  E.  R.  Davis,  Pacific  ^^°  Francisco  on  the  evening  of  the  5th,  by  automobiles  and 
Light  &  Power  Corporation,;  P.  M.  Downing,  Pacific  Gas  &  taken  to  the  Hotel  St.  Francis,  where  California  fruits,  flow- 
Electric  Company;  W.  E.  Durfey  &  Wife,  San  Joaquin  Light  ^^^  ^^^  wines  will  be  placed  in  their  rooms. 
&  Power  Corporation;  C.  A.  Eastwood,  Pacific  Gas  &  Elec-  *^"  ^^'^  morning  of  the  6th  automobiles,  provided  by  the 
trie  Company;  W.  E.  Elliott;  T.  E.  Fogelsang,  Pacific  Gas  Chamber  of  Commerce,  will  be  in  waiting  for  a  trip  through 
&  Electric  Company;  Fred  George,  Pacific  Gas  &  Electric  ^^^  '^''^  ^'^^  luncheon  at  the  Cliff  House,  the  cars  being 
Company;  F.  B.  Gleason,  wife  and  child.  Western  Electric  P'^^ed  at  the  disposal  of  the  guests  for  the  balance  of  the 
Company;  W.  L.  Goodwin,  Pacific  States  Electric  Company;  day.  At  7. 15  in  tlie  evening  an  elaborate  banquet  and  vaudeville 
F.  S.  Gray,  Pacific  Gas  &  Electric  Company;  E.  R.  Hallett,  "'"  ^e  served  at  the  St.  Francis  Hotel.  On  the  7th  a  trip  will  be 
Louis  Sloss  &  Company;  Arthur  H.  Halloran  and  wife.  Jour-  "^ade  to  Mt.  Tamalpais  with  lunch  at  the  tavern  and  on  Friday 
nal  of  Electricity,  Power  and  Gas;  F.  G.  Hamilton,  Mt.  Whit-  evening  the  train  will  continue  on  its  way  to  Seattle, 
ney  Light  &  Power  Company;   W.  W.  Hanscom,  San  Fran- 

Cisco;    Hairy  Hays,   Mt.   Whitney  Light  &   Power  Company;  ERRATA   NOTICE. 

John  Coffee  Hays  and  wife;   Carl  Heise,  Westinghouse  Elec-  ^®°-  J-  Henry  has  called  attention  to  a  number  of  errors 

trie    &    Manufacturing   Company;    R.    D.    Holabird,    Holabird,  '"  '•'^  article  on  "The  Development  of  the  Tangential  Wheel," 

Reynolds  &  Company;   J.  H.  Hornuug,  Great  Western  Powei-  ^^'^ich  appeared  in  our  issue  of  Way  25th,  which  are  corrected 

Company;    A.   M.   Irwin  and   wife,   Westinghouse   Electric    &  ^^  follows:    Formula   (4),  p.  494  should  read: 

Manufacturing  Company;   W.  V.  Jahant,  Acampo,  Cal;   A.  G.  62.4  Q  h          62.4          v= 

Jones,  General  Electric  Company;  H.  H.  Jones,  Los  Angeles;  H.P.-r  = = q  (4) 

Mr.  Junges,  San  Francisco;   G.  1.  Kinney,  Fort  Wayne  Elec-  ^^^            ^^^            ^^ 

trie   Works;    Phil   Levy  and   sister.   Levy   Electric   Company;  Formula   (5)    p.   495  should  read: 

J.  A.  Lighthipe,  Southern  California  Edison  Company;   H.  T.  62.4 

Markey,    Great    Western    Power    Company;    C.    E.    Maynard,  ^P-  ^f^^l — Q  h  =  .1134  Q  h;tt  =  . 001763  v=  Q/x (5) 

Great  Western  Power   Company;    Mr.   Miller,   Acampo,   Cal.;  '^ ''^ 

H.  M.  Mosher,  Pacific  Gas  &  Electric  Company;  F.  S.  Myrtle,  The  matter  commencing  with  formula  (9)  p.  495,  and  ex- 
Pacific  Gas  &  Electric  Company;  E.  H.  Mulligan,  Los  An-  tending  to  the  bottom  of  the  page,  should  appear  as  follows: 
geles;  F.  H,  Murray,  National  Carbon  Company;  A.  J.  Myers,  // 

Wagner   Electric   Company;    L.    H.    Newbert,    Pacific   Gas    &  ""^^                              " ;7^^ 

Electric    Company;    E.    R.    Northmore,    Los    Angeles;    L.    N.  ^                           ^^'^^ 

Peart  and  wife,  San  Joaquin  Light  &  Power  Company;  Ralph  1                 ,,--'' 

Phelps,    Safety    Ins.    Wire    &    Cable   Company;    H.    P.    Pitts,  /     ,--^" 

Pacific  Gas  &  Electric  Company;   F.  H,  Poss,  Benjamin  Elec-  -^        V;  ;, 

trie  Manufacturing  Company;   C.  G.  Pyle  and  wife.  Standard  ^■''''^^\/-\  ^  --'"' 

Underground    Cable    Company;    E.   A.    Quinn,    AUis-Chalmers  -?tr:I^_ 'LL-'' 

Company;    J.    W.    Redpath,    Southern    Pacific    Company;     H.  Fig.  24. 

A.    Russell,    General    Electric    Company;    S.    P.    Russell    and  o^u         •              .      *               ■   ■        •      x, 

■,     -^    i,r    T  1,      ,T         n     /.                    .    T,    o                  c        ,  There  is   a   velocity  remaining   m   the   water   discharged 

wife,  H.  W.  Johns-ManviUe  Company;  A.  B.  Saurman,  Stand-      f *v.        ,.         *  *u     »,     i    *  i  ,. 

'  from  the  sides  of  the  bucket  equal  to 

ard   Underground   Cable  Company;    Robert   Sibley   and   wife,       ,„ ,,  ^  „  „     ,.  ,,„, 

Journal  of  Electricity,  Power  and  Gas;  E.  Spraul,  Great  West-  ^he  velocity  which  causes  the  impulse  is  then  v  -  this 

ern       Power       Company;       F.       Stone.       General       Electric  j^^^  ^^  v  -  [  I v  -  v,)  cos  .  -  vj (14) 

Company;     B.     T.     Story,     Los     Angeles;      A.     V.     Thomp-  " 

son.  General  Electric    Company;  A.  R.  Thompson,  Pacific  Gas  „    ,  *,,     f„  „„     t  ,■„,„,  io„  tt'— ^     i„       v  i            % 

„                   „    „    „                             i-       '  aji(j  tijg  force  of  impulse  F  =  —  (v — [  (v  —  v.)   cos  ,7  —  v,l  ) 

&  Electric  Company;  G.  S.  Thompson,  Great  Western  Power  g                              x,           i         ^i  , 

Company;  J.  Thompson,  Pacific  Electric  Manufacturing  Com-  ,.-, 

pany;   J.  A.  Vandegrift,  National  Electric  Lamp  Association; 

J.  W.  Van  Huysen,  General  Electric  Company;  J.  W.  Vamey,  xow  if  v,  =  —  and  if  a  =  o,   conditions  sought  to  be  ob- 

Paciflc  Gas  &  Electric  Company;  E.  B.  Walthall  and  wife,  San  2 

Joaquin  Light   &   Power   Corporation;    S.   V.   Walton,   Pacific  tained  in  tangential  bucket  design  (15)  may  be  written. 

Gas  &  Electric  Company;   C.  J.  Wilson,  Pacific  Gas  &  Elec-  „,  ,         -,24  S       a  v= 

trie  Company;   J.  H.  Wise,  Pacific  Gas  &  Electric  Company;        '      p^ = ^    =  .866  h (16) 

A.  E.  Wishon  and  wife,  San  Joaquin  Light  &  Power  Corpora-  g              144         2g 

tion;   Garnett  Young,  Telephone  &  Electric  Equipment  Com-  Which  as  shown  by  formula  S  is  twice  the  static   pres- 

pany-  sure  when  the  wheel  pitch  circle  is  running  at  50  per  cent 

The  tickets  for  these  reservations,  and  any  ones  that  may  of  {jj^  spouting  velocity. 
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NEW  BENJAMIN  FIXTURES. 
Two  new  light  fixtures  of  importance  to  the  trade  have  re- 
ctntly  been  placed  upon  the  market  by  the  Benjamin  Electric 
Mt'g.  Co.  of  San  Francisco.  The  first  consists  of  a  deep  bowl 
enameled  steel  reflector  and  a  two-piece  receptacle,  and  is 
intended  to  cover  a  range  of  lamps  from  25  to  250  watts. 
Each  reflector  is  suitable  for  two  sizes  and  adapted  for  a  max- 
imum extei  sive  distribution  at  approximately  40  degrees. 
They  are  particularly  useful  in  shop  lighting  where  it  is  de- 


Ueep   Bowl   Kefleclor 
Socket. 


.-^lA'n    Itetleotor   Socket. 


sirable  to  protect  the  operators'  eyes  against  direct  rays;  7, 
8,  9  and  11  in.  sizes  are  furnished. 

The  second  fixture  is  a  new  sign  reflector  socket  con- 
sisting of  an  integral  enameled  steel  reflector  measuring  11%  in. 
across  the  opening  and  set  in  position  at  an  angle  to  secure 
an  even  light  distribution  on  a  vertical  sign  board.  Either 
60  or  100  watt  lamps  may  be  used. 

Both  devices  may  be  equipped  with  the  company's  lamp 
grip  consisting  of  a  simple  spring  means  which  engages  the 
lamp  base  with  sufficient  force  to  hold  it  in  position.  This 
feature  is  of  particular  value  in  places  where  the  lamp 
socket  is  subjected  to  any  considerable  vibration. 


IMMENSE  POWER   PLANT  PROJECT. 

The  recent  execution  of  a  contract  by  the  Lehigh  Navi- 
gation Electric  Company.  Philadelphia,  Pa.,  with  the  General 
Electric  Company,  Schenectady,  N.  Y.,  for  three  10,000  k.v.a., 
11,000  volt,  three-phase.  25  cycle,  complete  horizontal  turbo- 
generating  units  with  the  two  300  kw.  turbo-exciter  sets  and 
one  300  kw.  motor-generating  exciter  set,  to  be  installed  in 
its  new  main  generating  station  at  Hauto,  Carbon,  County, 
Pa.,  is  significant  of  the  progress  of  active  constructive  oper- 
ations in  the  inauguration  of  the  largest  electrification  project 
since  the  establishment  of  the  Niagara  Falls  power  plants. 

Aside  from  the  size  of  this  work  for  the  centralization 
of  power  generation  and  distribution,  which  contemplates  an 
initial  expenditure  of  $3,000,000  and  definite  plans  for  an 
eventual  investment  of  $10,000,000,  with  an  assured  supply 
capacity  of  20,000  kilowatts  from  the  first  installation  of  the 
three  10,000  kw.  turbo-generators  and  a  gradual  enlargement 
to  100,000  kilowatts  ultimate  capacity,  it  represents  the  be- 
ginning of  the  most  novel  and  important  step  toward  the 
economic  use  of  coal  and  the  economic  generation  of  elec- 
trical power  on  a  tremendous  scale  by  means  of  fuel  that 
has  ever  been  taken  in  the  United  States.  Hauto,  the  site 
of  the  central  generating  station,  is  about  ten  miles  west 
of  Mauch  Chunk  and  is  at  the  mouth  of  a  railroad  tunnel 
leading  from  the  main  body  of  anthracite  coal  owned  by  the 
I^high  Coal  &  Navigation  Company  at  Lansford.  From  here 
the  distribution  of  current  for  heat,  light  and  power  by  means 


of  high  voltage  transmission  lines,  reaching  out  through  all 
eastern  Pennsylvania  and  New  Jersey,  will  penetrate  a  terri- 
tory with  2,500,000  population. 

By  transforming  the  effective  force  of  coal  into  electric 
energy  at  the  mines  and  transmitting  this  direct  to  con- 
sumers and  industries,  one  of  the  largest  factors,  the  handling, 
loading,  hauling  over  railroads  and  dumping,  that  enter  into 
the  cost  of  coal,  will  be  eliminated.  The  company  figures  that 
still  another  economic  saving  will  be  realized.  At  present,  it 
has  a  waste  product  of  about  500,000  tons  of  coal  a  year.  This 
consists  of  coal  particles  and  dust  which  pass  through  three- 
thirty-seconds  of  an  inch  mesh  screens.  All  this  culm  is  en- 
tirely unmarketable  and  will  be  handled  so  as  to  be  burned 
in  the  company's  boilers. 

The  location  of  the  main  generating  plant  at  Hauto  was 
also  determined  because  of  an  abundant  water  supply.  An 
existing  reservoir  is  being  increased  to  a  storage  capacity  of 
1.000,000,000  gallons  and  an  area  of  about  400  acres  by  the 
construction  of  a  high  dam.  The  water  supply  needs  of  the 
ultimate  plant  will  be  some  300,000,000  gallons  a  day.  most 
of  which  will  be  carried  back  into  the  reservoirs  after  con- 
densation. To  run  the  plant  up  to  the  contemplated  maxi- 
mum installation  of  100,000  kw.  capacity,  it  is  estimated  that 
1,000,000  tons  of  coal  a  year  will  be  needed,  a  quantity  of  an- 
thracite which  would  require  20,000  of  the  largest  cars  to 
transport  to  market. 

Among  the  first  power  consumers  in  the  district,  it  is 
planned  to  supply  the  slate  and  cement  industries  in  Lehigh 
and  Northampton  counties,  all  of  which  are  in  a  territory 
from  twenty  to  forty  miles  distant  from  the  Hauto  plant. 
Substations  will  probably  be  established  at  once  at  Coplay 
and  Pen  Argyl  for  stepping  down  and  distributing  the  cur- 
rent to  users.  Within  a  radius  of  fifty  to  seyenty-flve  miles 
from  the  main  station  there  are  some  twenty  large  cement 
mills.  The  transmission  lines  will  be  strung  largely  along 
the  Lehigh  Navigation  Canal  and  on  the  right  of  way  of  the 
Lehigh  and  New  England  Railroad,  which  the  company  con- 
trols. 

With  the  assistance  of  these  companies  a  complete  power 
census  of  the  industries  has  been  taken,  and  within  the  dis- 
trict which  will  be  reached  by  the  distribution  system  of  the 
first  section  of  the  Hauto  plant,  over  100,000  horsepower  is 
being  used  now.  The  Lehigh  Navigation  Electric  Company 
has  made  up  a  schedule  of  prices,  running  from  eight  mills  up 
to  some  two  and  a  half  cents  per  kilowatt-hour  according  to 
the  amount  of  power  contracted  for  and  the  steady  continu- 
ance of  consumption,  which  will  deliver  its  current  quite 
U'aterially  under  the  cost  at  which  the  industries  are  able  to 
produce  steam  power. 

Under  the  laws  of  Pennsylvania  the  right  of  an  electric 
power  company  operating  with  steam  to  distribute  energy 
is  confined  to  a  single  township;  accordingly,  charters  have 
been  obtained  in  Lehigh,  Schuylkill,  Carbon,  Northampton, 
Bucks  and  Montgomery  counties  for  about  sixty  electric  com- 
panies. 

With  the  exception  of  the  8,000  kilowatt  plant  of  the 
Harwood  Electric  Company,  which  supplies  current  for  light- 
ing and  electric  railway  operation  around  Hazelton,  using  coal 
direct  from  its  own  mines,  no  attempt  has  been  made  hereto- 
fore in  this  country  to  generate  electric  current  in  the  coal 
regions  for  public  service.  The  Lehigh  Navigation  Electric 
Company  expects  to  have  the  first  installation  at  the  Hauto 
plant  in  operation  before  the  end  of  the  year.  As  the  capacity 
of  the  plant  is  gradually  increased,  energy  will  be  carried  to 
Allentown  and  Easton,  Pa.,  Trenton,  N.  Y.,  and  undoubtedly 
finally  into  Philadelphia.  This  city  is  within  eighty  miles 
and  New  York  is  only  105  miles  distant. 
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THE  GEM   IRRIGATION  PUMPING  PROJECT. 

Of  late  years  the  question  of  irrigation  in  the  west  has 
become  an  important  one  as  far  as  the  electrical  industry  is 
concerned,  owing  to  the  use  of  electric  motors  in  connection 
therewith.  One  of  the  most  interesting  developments  made 
recently  is  that  of  the  Gem  Irrigation  District,  near  Boise, 
Idaho,  where  it  has  been  decided  to  build  a  large  power  plant 
for  the  purpose  of  irrigating  the  land  and  furnishing  electric 
energy  to  the  farmers  in  that  vicinity.  The  acreage  to  be 
irrigated  is  somewhat  indefinite  at  present,  but  the  water 
rights  permit  the  irrigation  company  to  provide  for  the 
use  of  290  second-feet  of  water  at  a  level  of  55  feet  above 
low  water  in  the  river,  210  second-feet  at  a  level  of  90  feet 
above  low  water,  and  110  second-feet  at  a  level  of  160  feet 
above  that  of  low  water.  The  pumping  station  will  be  situ- 
ated about  fifteen  miles  from  Caldwell,  Idaho,  in  a  deep  can- 
yon on  the  Snake  River.  The  power  plant,  which  will  be  com- 
pleted in  1913,  will  be  at  Crane  Falls  on  the  Snake  River,  near 
Mountain  Home,  Idaho. 

Electric  energy  will  be  generated  at  6600  volts  stepped 
up  to  66,000  volts  and  transmitted  to  the  pumping  station  65 
miles  distant  where  it  will  be  reduced  by  Westinghouse  trans- 
formers to  2200  volts  for  application  to  the  pump  motors. 

The  Crane  Falls  Power  &  Irrigation  Company,  which 
will  install  and  operate  the  necessary  pumping  and  electric 
machinery  lor  furnishing  both  water  and  power  to  the  farmers 
of  this  district,  has  placed  a  large  contract  with  the  West- 
inghouse Electric  &  Manufacturing  Co.,  induction  motors,  as 
follows:  Three  1025  h.p.,  two  700  h.p.,  two  S50  h.p.  and  two 
255  h.p.  Nine  panel  control  switchboards  and  six  300  k.v.a. 
oil  insulated  self-cooled  transformers,  as  also  ordered. 

For  such  irrigation  as  will  be  done  during  the  season  of 
1912  power  will  be  purchased  and  it  is  anticipated  that  the 
company's  power  plant  will  be  in  operation  by  1913.  Smith, 
Kerry  &  Chase  of  Toronto,  Canada,  and  Boise,  Idaho,  super- 
vised the  engineering  features  and  drew  the  specifications  for 
the  equipment.  The  International  Steam  Pump  Company 
was  awarded  the  contract  for  the  pumps  and,  as  above  stated, 
the  Westinghouse  Electric  &  Manufacturing  Company  secured 
the  contract  for  the   pump  motors  and   transformers. 


BOOK    REVIEWS. 

Mathematics  of  Applied  Electricity,  liy  Ernest  H.  Koch  .Ir  ; 
size  712x51/2  in.;  651  pages;  316  illustrations;  cloth  bind- 
ing. Published  by  John  Wiley  &  Sons  and  for  sale  bv 
the  Technical  Book  Shop,  Rialto  Bldg.,  San  Francises) 
Price  $3.00. 

The  author — an  instructor  in  mathematics.  School  of  Sci- 
ence and  Technology,  Pratt  Institute,  has  ably  developed  in 
this  book  the  essential  elements  of  algebra,  plane  gemoetry, 
plane  trigonometry,  and  elementary  principles  of  mechanics, 
heat  and  electricity.  The  subject  matter  is  treated  in  three 
main  divisions:  The  transformation  and  interpretation  of 
formulas  involving  direct  current  problems;  graphs  of  formu- 
las and  the  formulation  of  graphs;  and  vectors  and  vector 
diagrams  in  treating  alternating  current  problems.  The  pur- 
pose held  in  mind  by  the  author  is  to  bring  to  the  student's 
attention  the  underlying  basic  structure  of  electrical  phenom- 
ena so  that  he  may  formulate  them,  interpret  them  physically 
and  work  with  accuracy  and  facility  in  making  numerical  and 
graphic  computations.  The  book  will  prove  useful  to  engi- 
neers desiring  a  ready  reference  to  mathematical  principles 
thus  involved. 

Valuation  of  Public  Utility  Properties.  By  Henry  Floy; 
size  9x61/2  in.;  390  pages;  replete  with  diagrams  and 
tables.  Published  by  McGraw-Hill  Book  Company  and  for 
sale  by  the  Technical  Book  Shop,  Rialto  Bldg.,  San  Fran- 
cisco.    Price  $5.00. 

Henry  Floy,  member  of  the  American  Institute  of  Elec- 
trical Engineers  and  American  Society  of  Civil  Engineers,  as 
a  consulting  engineer  needs  little  introduction  to  the  engi- 
neering  profession.     Mr.    Floy's   paper   on   Depreciation   pre- 


sented before  the  annual  convention  of  the  A.  1.  E.  E.  in  June, 
1911,  created  a  profound  impression  and  has  been  quoted  most 
favorably  in  many  technical  discussions  during  the  present 
year.  The  book  at  hand  starts  with  a  glossary  on  definition 
of  terms  in  current  use  in  valuations.  The  different  phases 
of  the  subject  matter — appraisals,  expenses,  franchises,  good- 
will, going  value,  depreciation — then  follow  in  logical  se- 
quence. Since  it  frequently  happens  that  the  valuations  of 
utility  property  are  submitted  to  the  scrutiny  of  the  courts, 
references  are  frequently  made  in  this  book  to  the  judcial 
rulings  which,  though  at  times  contradictory  and  somewhat 
confusing,  nevertheless  indicate  the  general  lines  along  which 
valuations  must  me  made  in  order  to  render  them  unassail- 
able. Certainly,  this  book,  together  with  that  of  H.  A.  Fos- 
ter's, recently  reviewed  in  these  columns,  constitutes  the  most 
sound  and  complete  treatment  of  the  subject  available  in 
current   technical   press. 

Public  Utilities  Act  of  California.  Compiled  and  published 
by  Eugene  R.  Hallett,  manager  Louis  Sloss  &  Co.,  San 
Francisco.  Size  61/2x91/2  in.;  300  pages;  cloth  binding. 
Complimentary  Distribution.. 

No  one  acquainted  with  the  vivacity  and  strenuous  make- 
up of  the  author  of  this  work  would  hesitate  to  pronounce  it 
a  success  even  without  examining  the  interior  of  its  covers. 
The  recent  commission  legislation  in  California  has  brought 
inquiries  from  all  parts  of  the  country  relative  to  the  far- 
reaching  effects  of  the  public  utility  law  enacted  within  the 
past  few  months. 

Mr.  Hallett  has  in  one  fell  stroke  compiled  such  informa- 
tion on  these  lines  as  will  answer  at  once  all  questions  coming 
to  the  mind  of  the  investor  in  California  securities.  The  book 
opens  with  an  introduction  by  Hon.  Jno.  M.  Eshelman,  presi- 
ident  of  the  commission.  A  brief  biography  of  the  commis- 
sioners follows  with  a  discussion  of  the  utility  act  and  its  re- 
lations to  the  public  by  Hon.  Max  Thelen,  attorney  for  the 
commission.  A  chapter  on  valuation  of  public  utilities  is 
next  treated  in  a  masterly  manner  by  H.  A.  Lardner,  Western 
manager  for  J.  G.  White  &  Co.  A  brief  sketch  of  the  lead- 
ing railroad  and  public  service  commissions  of  America  next 
appears,  which  is  followed  by  an  exact  copy  of  all  legislation 
in  California  creating  the  new  duties  of  the  commission.  The 
work  closes  with  a  list  of  the  rules  of  practice  and  procedure 
which  have  just  been  adopted  by  the  commission.  Finally, 
perhaps,  the  most  important  portion  of  the  compilation  is 
found  in  the  complete  and  comprehensive  index  at  the  rear 
of  the  reading  matter.  Louis  Sloss  &  Co.  are  to  be  congrat- 
ulated upon  the  neat  and  careful  manner  in  which  the  work 
has  been  gotten  together,  to  say  nothing  of  their  enterprise 


THE  BALTIMORE  &  OHIO  INSTALL  MORE  TELEPHONES. 

The  Baltimore  &  Ohio  Railroad,  which  was  one  of  the 
pioneers  in  the  telephone  train  dispatching  field,  has  re- 
cently placed  another  order  with  the  Western  Electric 
Company  for  selector  equipment  to  be  used  in  extending 
its  facilities  for  dispatching  trains  by  telephone. 

The  division  to  he  equipped  lies  west  of  Cincinnati,  ex- 
tending from  that  place  to  Montgomery,  Indiana,  and  branch- 
ing off  at  Seymour,  Indiana,  to  go  to  Louisville,  Kentucky, 
and  Jeffersonville,  Indiana.  There  will  be  three  circuits  paral- 
leling each  other,  one  for  transmitting  train  orders,  called  a 
"train  wire,"  another  for  transmitting  messages  in  general, 
called  a  "message  wire,"  and  a  third,  a  "block  wire,"  to  be 
used  to  enable  the  block  tower  men  to  get  into  quick  commu- 
nication with  each  other.  A  feature  of  the  message  wire  is 
that  it  is  arranged  for  "intercalling,"  or,  in  other  words,  way- 
stations  can  call  each  other. 

The  apparatus  to  be  used  is  the  Western  Electric  No. 
102-B  type  selector  set,  containing  the  No.  50  type  selector. 
There  will  be  one  hundred  selector  stations  so  equipped, 
covering  a  stretch  of  approximately  250  miles.  In  all  there 
will  be  over  800  miles  of  circuit,  for  train,  message  and  block 
service. 
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INCORPORATIONS. 

LOS  ANGELES,  CAL— The  La  Rica  Water  Company, 
17500,  subscribed  $25,  by  H.  K.  Wlieeler,  M.  Stewart,  F.  O. 
Franzier,  F.  C.  Lamb  and  E.  H.  Bresee. 

LOS  ANGELES,  CAL.— Seeley  Electrical  Laboratory,  in- 
corporators, W.  W.  Sweeney,  J.  E.  Seeley,  O.  E.  Campbell,  W. 
D.  Wickum,  M.  T.  Terry,  C.  H.  Bradley,  J.  P.  Stockdale;  capi- 
tal stock,  ?:iO,000. 

EL  CENTRO,  CAL.  -Articles  of  incorporation  have  been 
filed  for  the  South  Alamo  Water  Company,  with  George  C. 
Richards,  John  W.  Carter  and  Daniel  K.  Goode  as  directors; 
4000  shares  of  stock  will  be  issued  of  face  value  of  $2.50  a 
share. 

ASTORIA,  ORE.— Articles  of  incorporation  of  the  Elk 
Creek  Light  &  Water  Company  have  been  filed.  The  incor- 
porators are  Orrin  Kellogg,  Otto  J.  Kraemer  and  Lester  W. 
Humphreys  and  the  capital  stock  is  $5000.  The  principal  place 
of  business  is  to  be  at  Elk  Creek. 


ILLUMINATION. 

VALLEJO,  CAL.— Bonds  for  a  $100,000  municipal  light 
and  power  plant  were  defeated. 

PALO  ALTO,  C.\L. — At  the  recent  bond  election  among 
the  propositions  which  carried  were:  $20,000  for  a  muncipal 
light  plant,  and  $12,500  for  the  machinery  to  be  installed 
in  the  plant. 

EXETER,  CAL.— Bids  will  be  received  up  to  July  10th,  for 
the  sale  of  the  gas  franchise,  applied  for  granting  the  right 
to  construct  and  maintain,  for  a  period  of  50  years,  gas  pipes 
under  and  along  public  highways  of  the  city. 

ARROYO  GRANDE,  CAL.— R.  E.  Easton  has  applied  for  a 
franchise  for  a  term  of  25  years,  to  furnish  and  sell  to  the 
city,  natural  and  artificial  gas,  for  light  heat,  fuel  and  power 
and  to  contruct  and  maintain  gas  pipes  in  said  city.  Sealed 
bids  will  be  received  up  to  10th  day  of  July  at  7:30  p.m.  for 
the  sale  of  said  franchise. 

SAN  FRANCISCO,  CAL.— The  Sierra  &  San  Francisco 
Power  Company  has  been  granted  permission  by  the  State 
Railroad  Commissioners  to  buy  fcr  $41,200  the  Kings  City 
Water,  Light  &  Power  Company.  This  permission  was  granted 
with  a  proviso  by  the  commission  that  it  will  not  definitely 
accept  the  purchase  price  as  a  basis  for  makmg  light  and 
power  rates  in  that  locality  without  a  formal  investigation 
at  the  proper  time. 

SAN  FRANCISCO,  CAL.— The  Harbor  Board  has  directed 
Secretary  Merle  to  notify  the  Pacific  Gas  &  Electric  Com- 
pany, the  Pacific  Telephone  &  Telegraph  Company  and  all 
other  electric  light  and  telephone  companies  to  remove  all 
poles  and  overhead  wires  on  East  street  from  the  Ferry 
Building  north  to  Lombard  street.  The  companies  will  be  ad- 
vised that  they  must  have  all  the  poles  removed  and  wires 
laid  in  underground  conduits  before  January   1,   1913. 

ROSEBURG,  ORE.— That  A.  Welch,  the  Northwest 
railroad  promoter,  and  power-plant  operator,  has  purchased 
the  Roseburg  light  and  power  plant  formerly  owned  by  J. 
L.  and  S.  A.  Kendall,  of  Pittsburg,  Pa.,  is  the  current  report 
here.  In  substantiation  of  the  report  it  is  known  that  "A. 
Welch  &  Company,"  with  office  address  at  Winchester,  the 
location  of  the  Kendall  plant,  have  submitted  a  proposition 
to  furnish  the  city  of  Oakland  with  light  and  water  for  a 
specified  term  of  years. 

STOCKTON,  CAL.— The  estimated  cost  of  a  conduit  as 
reported  to  the  Mayor  and  City  Council  by  Prof.  C.  L.  Cory, 
consulting  engineer  of  San  Francisco,  is:  underground  electric 


conduit  system,  $115,708.50,  incandescent  electrolier  lighting 
system,  $96,820.32,  total,  $213,588.82.  Professor  Cory  states 
that  each  post  of  the  incandescent  electrolier  street  lighting 
system  shall  contain  five  CO-watt  metal  filament  lamps,  equiv- 
alent to  a  total  of  about  250  candle  power.  The  estimate  is 
for  551  electroliers. 

OAKLAND,  CAL.— A  saving  of  $15,000  will  be  effected  in 
th  municipal  lighting  bill  for  the  coming  fiscal  year  as  the 
city  attorney  finds  that  the  city  can  legally  enter  into  a 
contract  with  the  Pacific  Gas  &  Electric  Company  as  recom- 
mended by  Commissioner  of  Public  Health  and  Safety  F.  C. 
Turner  to  the  Council.  A  call  for  competitive  bids  for  light- 
ing resulted  in  the  Pacific  Company  filing  a  bid  naming  a  price 
of  over  $15,000  below  its  bid  of  last  year.  The  Central  Oak- 
land Light  &  Power  Company  entered  a  bid  on  district  No.  5. 
Although  Us  bid  for  this  particular  district  was  lower  than  that 
of  its  rival  concern  it  was  recommended  that  the  contract  be 
awarded  to  the  Pacific  company. 

TUCSON,  ARIZ.— The  State  CorporaUon  Commission  is  to 
be  petitioned  by  the  Tucson-  Chamber  of  Commerce  to  in- 
vestigate the  service  and  rates  of  the  Tucson  Gas,  Electric 
Light  &  Power  Company,  and  the  Tucson  Rapid  Transit  Com- 
pany. The  former  is  accused  of  exorbitant  charges,  and  fail- 
ure to  live  up  to  the  terms  of  its  charter.  C.  C.  Chappelle, 
president  of  both  companies,  has  written  the  president  of 
the  Chamber  of  Commerce  that  the  company  now  is  pre- 
paring for  the  expenditure  of  $90,000  for  the  betterment  of 
its  system,  and  in  extensions,  and  asking  that  the  earliest 
possible  action  be  taken  in  the  official  Investigation  as  hav- 
ing an  important  bearing  upon  the  credit  of  the  corporation. 


TRANSMISSION.  ^ 

VICTORIA,  B.  C— The  second  unit  of  the  B.  C.  E.  R. 
power  plant  at  the  Jordan  River  will  be  installed  at  once 
to  meet  the  demand  for  power.  Each  unit  of  this  plant  rep- 
resents about  6000  h.p.  The  cost  of  the  improvement  will  be 
about  $500,000. 

LOS  ANGELES,  CAL.— The  Aqueduct  Advisory  Board  is 
discussing  general  plans  for  distributing  the  power  to  be 
generated  from  the  Los  Angeles  aqueduct.  Among  the  tenta- 
tive plans  considered  was  that  of  lighting  the  streets  of  Los 
Angeles  under  a  series  of  assessment  districts,  but  no  definite 
plans  were  adopted  and  it  is  expected  that  numerous  con- 
ferences on  this  subject  will  be  held  before  plans  are  adopted. 

VISALIA,  CAL.— The  Mt.  Whitney  Power  Company  has 
begun  the  construction  of  a  new  substation  at  Lindsay,  which, 
when  completed,  will  cost  the  company,  $50,000.  Although  the 
present  substation  has  capacity  of  3000  h.p.  and  was  con- 
structed a  few  years  ago  with  the  prospect  of  a  great  de- 
mand for  power  in  view,  it  has  been  found  inadequate  to  sup- 
ply the  demand  for  power  in  the  community.  With  a  capacity 
of  10,000  h.p.  the  new  substation  will  be  the  main  switching 
plant  of  the  Mt.  Whitney  system. 

SAN  FRANCISCO,  CAL. — The  Oro  Electric  Corporation 
has  applied  to  the  State  Railroad  Commission  for  a  certificate 
of  public  convenience  and  necessity  for  the  construction  of 
a  iransmission  and  distribution  line  from  its  valley  plants 
to  San  Francisco  Bay  The  application  of  the  Oro  Corpora- 
tion sets  forth  that  it  wants  to  serve  portions  of  Plumas, 
Butte,  Yuba,  Sutter,  Colusa,  Yolo,  Sutter,  Sacramento,  San 
Joaquin,  Calaveras,  Contra  Costa  and  Alameda  counties.  All 
its  franchise  rights  have  not  yet  been  received,  it  is  stated, 
but  the  majority  have  been.  The  corporation  now  operates 
in  Oroville  and  vicinity. 
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SACRAMENTO,  CAL.— An  echo  of  the  old  rate  fight  be- 
tween the  Northern  California  Power  Company  and  the  Sac- 
ramento Valley  Power  Company,  which  finally  ended  early 
this  year  in  the  Northern  California's  purchase  of  its  rival, 
reached  the  offices  of  the  State  Railroad  Commission,  when 
the  Northern  California  Power  Company  filed  application  to 
raise  its  rates.  When  the  two  companies  were  fighting  for 
business,  power  charges  were  slashed  right  and  left  by  both. 
When  the  Sacramento  Valley  Power  Company  was  purchased 
by  the  Northern  California,  the  latter  immediately  restored 
rates  to  the  old  basis  effective  before  the  rate  war.  The 
public  utilities  bill  went  into  effect  about  that  time,  how- 
ever, and  the  Commission  immediately  ordered  the  Northern 
California  Power  Company  to  reduce  rates  to  the  competi- 
tive basis,  and  refund  all  charges  in  excess  of  the  amount  it 
had  been  applying.  This  the  power  company  did,  it  claims, 
and  it  has  now  presented  a  formal  application  to  raise  the 
rates. 

HOOD  RIVER,  ORE.— "As  soon  as  a  right-of-way  can  be 
secured  from  J.  H.  Koberg,  whose  ranch  surrounds  Stanley 
Rock,  from  which  point  an  aerial  line  of  the  Pacific  Power 
&  Light  Company  is  planned  to  leave  this  bank  to  connect 
with  the  Husum  line  of  the  company  in  Washington,  the  man- 
agement will  begin  the  construction  of  the  overhead  trans- 
mission line,"  says  Albert  Hall,  manager  of  the  Hood  River 
Gas  &  Electric  Company  of  this  city.  The  right-of-way  was 
recently  vacated  by  the  Pacific  Telephone  Company,  the  lines 
of  which  now  cross  the  river  by  cable.  The  Pacific  Power  & 
Light  Company  has  three  lines  crossing  the  Columbia  at  the 
following  points:  Priest's  Rapids,  Pasco  and  Pendleton.  The 
Hood  River  line,  which  will  be  1982  feet,  will  be  the  longest 
over  the  Columbia.  Under  the  supervision  of  Chief  Engineer 
Galvani,  H.  F.  Parsons  has  been  busy  during  the  last  week 
with  a  crew  of  men  resurveying  the  high  power  line  between 
this  city  and  The  Dalles.  P.  M.  Jlorse,  City  Engineer  of  Hood 
River  County,  has  just  completed  the  survey  for  an  extension 
line  of  the  company  in  the  Mount  Hood  district  and  a  crew 
of  men  Is  now  busy  in  that  community  stretching  the  lines. 


TELEPHONE  AND  TELEGRAPH. 

ORANGE,  CAL.— The  Pacific  Telephone  &  Telegraph 
Company  has  been  granted  a  4.5-year  franchise  to  erect  and 
operate  poles  and  wires  upon  the  public  highways  of  the  city. 

COLVILLE,  WASH.— The  Deer  Creek  Telephone  Com- 
pany has  petitioned  the  county  commissioners  for  a  franchise 
to  erect  a  line  in  the  public  highway  seven  miles  out  from 
Gifford. 

IMPERIAL,  CAL.— The  Imperial  Valley  Telephone  Com- 
pany, an  Arizona  corporation  operating  in  the  Imperial  Val- 
ley, has  asked  the  State  Railroad  Commission  for  permission 
to  advance  its  rates,  especially  those  on  surburban  service. 

WHITE  SALMON,  WASH.— The  Farmers'  Union  Tele- 
phone Company  of  Trout  Lake  has  organized  and  will  shortly 
incorporate  wtth  a  capitalization  of  I-'jO.OOO.  They  are  sell- 
ing stock  for  a  line  to  connect  with  Underwood  and  across 
from  there  to  Hood  River.     John  Weingardner  is  president, 

PASADENA,  CAL— The  Pacific  Telephone  &  Telegraph 
Company  has  petitioned  the  State  Railroad  Commission  for 
permission  to  purchase  the  plant  and  capital  stock  of  the 
Home  Telephone  Company  of  Pasadena,  naming  the  price 
agreed  upon  as  $370,000.  The  Pacific,  in  its  petition  claims 
to  have  an  option  on  4879  shares  of  the  Home's  capital  stock 
out  of  a  total  of  5190.  The  price  per  share  agreed  .upon  is  $44. 
The  Home  company  places  its  valuation  of  its  capital  stock 
at  $516,000  and  has  $471,000  in  bonds  outstanding,  claiming 
total  assets  of  $1,205,845.  The  Home  company's  gross  income 
m  Pasadena  last  year  amounted  to  $128,880. 

SEATLE,  WASH.— The  City  Council  is  calling  for  data 
on  the  merits  of  different  telephones  and  the  cost  of  installing 


20,000.  Superintendent  of  Public  Utilities  A.  E.  Valentine 
is  asked  to  furnish  this  information.  The  council  also  adopted 
Councilman  Hesketh's  resolution  protesting  against  restric- 
tions placed  upon  the  citys'  rights  by  the  state  public  service 
commission  in  the  matter  of  overhead  and  underground  wir- 
ing regulations.  The  latter  provides  for  a  committee  con- 
sisting of  the  president  of  the  council,  the  chairman  of  the 
franchise  committee  and  the  superintendent  of  public  utili- 
ties, to  attend  the  hearing  of  the  state  commission  and  pro- 
test against  restrictive  measures. 

SAN  FRANCISCO,  CAL.— The  Pacific  Telephone  &  Tele- 
graph Company  submitted  minor  reductions  in  a  few  rates 
befr're  the  Sui.ervisors'  telephone  rates  committee,,  but  no 
decision  was  reached.  These  changes  were  as  follows:  For 
two-party  desk  or  wall  phone,  allowing  four  calls  a  day  for 
20c.  The  charge  on  each  extra  message  was  reduced  from 
5c  to  4c.  The  same  reduction  for  excess  calls  was  made  for 
the  two-party,  two-message  a  day  phone,  which  costs  7%c  a 
day.  The  new  rate,  which  the  company  believes  will  meet 
a  great  popular  demand,  provides  a  charge  of  $4  a  month  for 
a  oue-party  phone  with  an  allowance  of  50  calls  a  day.  Extra 
cal's  will  be  charged  for  at  the  rate  of  5c  each.  The  com- 
mittee took  the  matter  under  advisement. 

PASADENA,  CAL. — Steps  are  being  taken  rapidly  for  the 
consummation  of  the  deal  by  which  the  Home  Telephone 
Company  will  take  over  the  Sunset  at  an  early  date.  It  now 
appears,  however,  that  this  purchase  will  be  purely  technical. 
The  Home  Telephone  Company  will  be  the  purchaser,  but, 
from  advices  received  from  San  FVancisco,  it  is  now  known 
that  the  Home  company  will  be  owned  by  the  Sunset  stock- 
holders when  this  purchase  takes  place.  In  other  words, 
the  Sunset  company  has  secured  control  of  the  Home,  and  will 
now  turn  around  and  assimilate  its  own  corporation.  The 
reason  for  this  is  that  the  Sunset  company  has  no  franchise, 
and,  in  the  event  of  opposition  being  raised  to  a  permit  to 
do  business  being  granted,  it  would  have  no  means  of  oper- 
ating. By  first  purchasing  the  Home  company,  it  gains  full 
control  of  the  telephone  situation,  and  also  has  a  franchise. 
Thus,  while  the  latest  development  of  the  situation  appears, 
upon  its  face,  to  contradict  the  statement  made  by  President 
Rason  of  the  Home  company,  it  really  confirms  it.  In  con- 
firmation of  this  W.  M.  Eason,  president,  and  MacD.  Snow- 
ball, secretary,  of  the  Home  Company,  say  this  is  the  initial 
proceeding  to  working  out  the  merger  of  the  two  corporations. 


TRANSPORTATION. 

PASADENA,  CAL. — Representatives  of  the  Pacific  Elec- 
tric Railroad  have  applied  for  a  30-year  franchise  for  a  double 
track  electric   railway  on  Lincoln  avenue. 

PETALUM.\,  CAL. — The  Petaluma  &  Santa  Rosa  Railway 
has  purchased  from  George  McNear  a  big  tract  of  land  in 
East  Petaluma  which  has  been  occupied  by  the  company 
for  a  passenger  and  freight  depot,  car  shops  and  railroad 
yards.  Surveyors  are  at  work  getting  maps  and  estimates 
along  Water  street,  preparatory  for  the  extension  of  the  road 
from  this  city  to  Point  Pedro.  Work  on  the  line,  which  will 
go  through  from  Petaluma  to  Santa  Rosa,  will  commence  this 
year,  the  road  to  run  through  by  way  of  Cotati. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has 
awarded  the  contract  for  constructing  43  cars  for  the  munici- 
pal railroad  on  Geary  street  to  W.  L.  Holman  &  Company  at 
their  bid  price  of  $7700  for  each  car  and  $1500  apiece  for  four 
extra  trucks.  The  specifications  allow  270  days  for  the  com- 
pletion of  the  contract,  but  Vice-President  Reiss  of  Holman 
Company  stated  that  if  wanted  the  firm  would  furnish  cars 
ahead  of  time  by  putting  on  two  or  three  shifts  of  workmen 
at  the  factories.  It  is  expected  that  some  of  the  cars  will  be 
ready  in  September,  when  the  roadbed  on  Geary  street  will 
be  about  finished. 
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SACRAMENTO,  CAL.-  Application  ha.s  been  made  lo  the 
Railroad  Commission  by  the  Northern  Electric  Railway  Com- 
pany for  permission  to  issue  bonds  in  the  sum  of  $1,100,000. 
The  application  states  that  the  company  proposes  to  construct 
an  electric  railroad,  standard  gauge,  from  Marysville  through 
Colusa  to  Meridian,  in  Sutter  county,  and  to  bridge  the  Sac- 
ramento River  at  Meridian.  The  bonds  are  to  run  for  30 
years  and  to  carry  5  per  cent.  Bonds  have  been  authorized 
by  this  company  to  the  amount  of  $1,500,000,  of  which  $150,000 
are  outstanding.  It  is  now  proposed  that  $1,000,000  be  issued, 
to  be  used  to  carry  forward  the  construction  work. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has 
awarded  the  contract  for  supplying  electric  power  for  the 
city  railroad,  to  the  Pacific  Gas  &  Electric  Company  on  that 
corporation's  bid  of  Ic  per  kw.  hour  for  direct  current.  This 
bid  was  considered  low,  the  price  being  far  less  than  the 
city  could  manufacture  power  for  itself.  The  sums,  amount- 
ing to  hundreds  of  thousands  of  dollars,  which  were  to  have 
been  expended  in  constructing  a  power  house  and  substation 
for  the  Geary  street  road,  may  now  be  devoted  to  extensions 
of  that  line.  The  Pacific  Gas  &  Electric  Company  offered 
to  supply  alternating  current  for  a  smaller  figure — $0.0085  per 
kw.  hour — but  it  was  considered  more  economical  to  accept 
the  Ic  bid.  The  bids  for  substation  equipment  and  for  alter- 
nating current  were  formally  rejected,  and  the  Works  Board 
directed  the  secretary  to  advertise  for  bids  for  the  construction 
of  the  car  house  at  Geary  street  and  Presidio  avenue.  These 
bids  are  to  be  opened  June  5.  The  car  house  is  to  be  built 
of  concrete,  and  three  sets  of  specifications  for  it  have 
been  provided,  bids  to  be  received  on  each. 

LOS  ANGELES,  CAL.— The  special  committee  of  the  City 
Council  which  conferred  with  Paul  Shoup,  vice-president  of 
the  Pacific  Electric  Company,  and  William  E.  Dunn,  vice- 
president  of  the  Los  Ange'.es  Railway,  regarding  the  San 
Pedro  street  franchise  and  other  traffic  matters,  has  instructed 
Howard  Robertson,  deputy  city  attorney,  to  prepare  an  ordi- 
nance embracing  the  tentative  agreement  reached  between  the 
railway  officials  and  the  committee.  This  ordinance 
contains  the  following  proposals:  Pacific  Electric  Com- 
pany to  build  a  line  on  San  Pedro  street  from 
Ninth  to  4th  street;  Pacific  Electric  and  Los  Angeles 
Railway  jointly  to  build  from  Fourth  to  Aliso  street,  where 
a  third  rail  will  be  laid  for  yellow  car  local  traffic;  Los 
Angeles  Railway  to  lay  tracks  from  Aliso  to  the  Plaza,  when 
San  Pedro  street  is  opened  by  the  city.  City  to  have  right 
to  purchase  tile  lines  after  expiration  of  three  years  from 
January  1,  1913,  on  giving  one  year's  notice  to  railways,  on 
these  terms:  Within  five  years,  by  paying  cost  of  line;  from 
5  to  20  years  by  paying  75  per  cent  of  cost;  thereafter,  on 
paying  value  of  property;  city  to  grant  franchise  for  this 
relief  free  of  cost.  Routing  of  cars  to  be  under  direction  of 
public  utilities  board;  repairs,  if  not  made  by  railways,  may 
be  made  by  the  public  works  board  and  charged  to  the  com- 
panies; erection  of  another  passenger  station  connecting  with 
the  present  P.  E.  depot  by  a  bridge  across  Los  Angeles 
street,  with  entrance  on  that  street  and  also  through  the 
present  P.  E.  depot;  joint  expenditure  of  about  $350,000  by 
the  two  railways  in  ec'iipment  and  buildings;  railways  to  file 
reports  of  costs,  and  the  city  to  make  prompt  payment  on 
buying  the  lines. 

SAN  JOSE,  CAL.— The  San  Jose  Terminal  Railway  Com- 
pany has  filed  an  application  with  the  State  Railroad  Com- 
mission to  sell  $950,000  in  bonds  and  350,000  shares  of  pre- 
ferred stock  of  the  par  value  of  $1  per  share,  with  the  pro- 
ceeds of  which  it  is  proposed  to  complete  a  combined  elec- 
tric and  steamship  line  to  connect  San  Francisco  and  San  Jose. 
The  company,  according  to  its  application,  figures  on  an  expen- 
diture of  $1,300,000  to  establish  quick  interurban  service  be- 
tween here  and  San  Jose.  The  San  .lose  Terminal  Railway  Com- 
pany has  an  authorized   issue  of  common  stock   of   1,500,000 


shares  of  the  value  of  $1  each.  The  full  amount  is  outstand- 
ing. It  also  has  an  authorized  issue  of  1,000,000  shares  of 
preferred  stock,  valued  by  the  company  at  $1  and  32,800 
of  these  shares  are  outstanding,  according  to  the  applica- 
tion. In  addition,  there  is  an  authorized  bond  issue  of 
$1,000,000,  of  which  $50,000  has  been  issued.  The  company 
proposes  to  construct  an  electric  railway  from  San  Jose 
through  Alviso  to  deep  water  beyond  the  mouth  of  the 
Guadalupe  River  and  there  connect  with  steamers  for  San 
Francisco.  The  length  of  the  proposed  line  is  43  miles — 
11  miles  of  rail  and  32  of  water.  Both  passengers  and  freight 
are  to  be  handled.  Combination  boat  and  train  service  is 
contemplated  to  be  arranged  for  quick  itnercommunication 
between  San  Francisco  and  San  Jose.  The  company,  accord- 
ing to  the  application,  proposes  to  spend  $50,000  for  terminal 
grants,  $76,500  for  the  construction  of  a  wharf  at  deep  water 
and  $335,000  for  general  construction  work,  including  a  draw- 
bridge at  Alviso  to  cost  $20,000.  The  application  is  signed 
by  John  A.  Mehling,  vice-president,  and  M.  J.  Gardner,  secre- 
tary. The  Terminal  Company  is  not  a  part  of  the  San  Jose 
Railroad  Company  or  the  San  Jose  and  Santa  Clara  Railroad 
which  fell  into  the  control  of  the  Southern  Pacific  Company 
in  April,  1911. 


WATERWORKS. 

LONG  BEACH,  CAL.  Long  Beach  will  soon  be  equipped 
with  a  $120,000  pressure  salt  water  fire  protection  system. 

OAKVILLE,  CAL.— An  election  will  be  held  June  4  for 
voting  on  a  $6800  bond  issue  for  a  municipal  waterworks  sys- 
tem. 

OXNARD,  CAL.— The  City  Trustees  rejected  all  bids  for 
the  purchase  of  $130,000  worth  of  municipal  light  and  water 
bonds. 

ALHAMBRA,  CAL. — A  meeting  to  determine  where  Al- 
hambra  is  to  get  its  future  w-ater  supply  is  to  be  called  in  a 
few  days  by  the  City  Council.  Engineer  T.  B.  Dower,  who  has 
investigated  various  sources  of  supply,  declares  that  11,250,000 
gallons  per  day  will  be  required.  The  city  plans  a  municipal 
water  system  and  among  those  being  considered  are  San 
Gabriel  Valley's  Plant,  Owens  River  water  and  the  supply  of 
the    Chapm.an    wells. 

S.'^LEM.  ORE.— H.  Hirschberg,  of  Indei)endence,  has  filed 
with  State  Engineer  Lewis  application  to  divert  water  of  the 
Little  Luckiamute  River  to  be  used  for  power  for  municipal 
purposes.  The  application  is  incomplete,  as  it  does  not  tell  what 
use  will  be  made  of  the  power  derived  from  the  stream,  but 
Mr.  Hirschberg  said  that  it  will  be  used  to  supply  the  towns 
of  Independence  and  Monmouth  with  electrical  power  and 
also  for  irrigation  purposes. 

SAN  RAFAEL,  CAL.— The  Board  of  Supervisors  of  Marin 
County  have  fixed  June  25  as  the  date  on  which  the  citizens 
in  Southern  Marin  County  will  elect  five  members  to  a  board 
to  examine  schemes  for  a  municipal  water  system.  At  a 
meeting  last  week  the  Municipal  Water  District  Association 
elected  the  following  as  their  candidates  for  the  board:  W.  G. 
Morrow  of  Sausalito,  C.  J.  B.  Cheda  and  Patrick  Ross  of  San 
Rafael,  M.  M.  O'Shaughnessy  of  Mill  Valley  and  Congressman 
William  Kent  of  Kentfield. 

BERKELEY,  CAL.— That  the  people  of  this  city  may  be 
compelled  to  pay  a  still  higher  rate  for  their  water  is  the 
consensus  of  opinion  of  the  city  authorities,  although  every 
effort  will  be  made  to  keep  the  present  rate,  which,  in  itself 
is  considered  high.  In  a  report  submitted  to  the  City  Council 
the  People's  Water  Company  stated  that  the  percentage  of 
profit  for  the  last  year  was  less  than  4  per  cent  and  that  in 
order  to  get  a  reasonable  return  on  the  investment  the  present 
rate  should  be  increased  by  the  Council.  The  present  rate 
for  a  4-inch  hydrant  is  $4  a  year  and  the  sprinkling  rate 
is  30c  per  1000  feet  of  water.  The  minimum  rate  for  con- 
sumers is  $1.50. 
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ELECTRIC  DRIVE  IN  A  COLORADO  LUMBER  MILL 


BY    R.    B.    MATEER. 


Timber  lands  are  found  in  all  parts  of  the  United 
States.  Nature  provided  for  the  growth  of  the  tree. 
Man  felled  the  tree  and  by  mechanical  operations  con- 
verted the  tree  into  a  useful  product  suitable  for  human 
needs. 

To  produce  the  lumber  for  a  home,  economy  has 
not  been  the  watchword.     Lumber  camps  were  estab- 


sired.  Several  enterprising  men,  noting  the  demand 
for  boxes  and  crates,  conceived  the  idea  of  using  scrub 
timber  for  such  crates  and  cases.  A  mill  for  this  pur- 
pose was  planned  and  steam,  as  a  motive,  contem- 
plated.   The  refuse  was  intended  for  fuel. 

An  electric  company,  always  on  the  lookout  for  an 
opportunity  to  secure  a  good  day  load,  is  operating  in 


Motor     Driven     Mill     and     Yards     of    Western     Bo.x    &    Lumber    Company. 


lished  in  the  forest  and  the  tree,  by  wasteful  methods, 
converted  into  rough  lumber.  The  bark,  the  butt 
ends  and  in  many  cases  valuable  pieces  of  timber  were 
used  for  the  production  of  power.  The  cost  of  the 
power  produced  was  high  and  today  is  further  in- 
creased as  the  timber  lands  are  rapidly  denuded  for  the 
needs  of  man. 

Many  claim,  and  will  continue  to,  that  butt  ends, 
slabs  and  scrub  timber  are  not  expensive  as  a  fuel  to 
produce  power  for  the  sawing  of  timber,  but  the  edu- 
cational campaign  waged  for  the  conservation  of  our 
natural  products  and  their  economical  use  continues 
with  excellent  results. 

On  the  mountain  ranges  of  Colorado  is  found 
much  scrub  timber.    A  commercial  use  for  it  was  de- 


the  same  city  in  which  the  mill  was  to  be  located.  Nu- 
merous conferences  between  the  projectors  of  the  mill 
and  the  power  engineer  of  the  electric  company  re- 
sulted in  the  use  of  electric  power. 

Central  station  current  transmitted  at  2200  volts 
and  then  stepped  down  to  220  volts,  now  operates  the 
plant,  which  today  is  using  scrub  timber  and  supply- 
ing many  of  the  mercantile  establishments  with  pack- 
ing cases  and  crates. 

Very  little  waste  is  found  in  this  plant,  which  is 
modem  in  every  detail.  The  timbers,  6  in.  in  diameter 
and  8  to  9  ft.  in  len,gth,  are  brou.ght  to  Denver  by  the 
Moffat  Road.  The  car  is  switched  to  the  Western  Box 
&  Lumber  Company's  mill,  where  the  logs  are  un- 
loaded and  after  being  cut  tc  8  ft.  lengths,  are  one  by 
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one  fed  to  an  automatic  saw,  operated  by  a  50  h.p. 
General  Electric  three-phase  motor.  Here  boards  of 
any  desired  thickness  are  cut.  The  boards  then  pass 
through  a  sizing  machine,  which  removes  the  rough 
edges  and  bark. 


Motor  Directly  Connected  to  Saw. 

Loaded  on  trucks,  the  boards  are  carried  to  the 
main  building,  where  the  planer,  band  saw  and  other 
machinery  are  operating,  all  of  which  machines  result 
in  the  finished  case  or  box. 

A  20  h.p.  General  Electric  motor  operates  the 
"Mershon"  band  saw,  while  a  25  h.p.  General  Electric 
motor  operates  the  26  in.  "American"  planer.  The 
two  cut-ofF  saws,  the  two  rip  saws,  a  combination  saw, 
a  pony  planer,  a  single  re-saw,  a  matcher,  the  nailing 
and  printing  machine,  are  all  belted  to  a  line  shaft  op- 
erated by  a  40  h.p.  Fairbanks-Morse  motor.  All  oper- 
ations are  by  motor  drive  from  the  5  h.p.  on  the  cut- 
oflf  saw  to  the  40  and  50  h.p.  motors  used  in  producing 
the  finished  crate  or  packing  case. 

But  what  of  the  waste  or  refuse,  consisting  of  the 
butt  ends,  the  shavings  and  sawdust?  All  are  con- 
verted into  good  money.  The  butt-ends  are  sold  to  a 
wood  dealer,  who  cuts  them  into  suitable  size,  then 
sacks  the  kindling  and  finds  a  ready  market.  The  slabs 
are  easily  sold  to  brick  manufacturers  in  suitable 
lengths  for  furnace  fuel.    No  waste  so  far. 

The  line  shafting,  the  planer  and  large  saws  are 
each  equipped  with  a  blower,  which  drives  the  shav- 
mgs  and  sawdust  over  screens  and  into  proper  bins. 
The  shavings  are  disposed  of  for  packing,  where  deli- 
cate articles  need  protection  from  the  sides  of  packing 
cases.  The  livery  men  use  all  the  shavings  they  can 
secure.    Still  no  waste. 

The  sawdust.  Well,  it  was  somewhat  of  a  prob- 
lem. Yet  a  powder  mill  was  found  to  be  operating, 
not  too  far  from  Denver,  and  sawdust  was  needed 
What  was  simpler  than  to  switch  a  box  car  on  the  sid- 
ing and  fill  it  and  then  ship  the  car  and  contents  to 
the  powder  plant.  Then  some  ice  is  stored  in  winter 
and  some  sawdust  is  needed.  Some  goods,  when 
packed,  are  protected  from  breakage  by  the  use  of 
sawdust. 


To  study  a  prospective  consumer's  needs;  to  de- 
termine how  best  to  secure  economy  and  efficiency 
of  operation  for  the  consumer;  to  look  about  for  a  mar- 
ket whereby  the  customer  may  dispose  of  his  by- 
product, that  by-product  which  undisposed  of  is  a  men- 


interior  View   of  Electrically   Driven  Mill. 

ace  to  your  plans:  to  urge  and  secure  an  outlay  of 
money  for  electrical  machinery  and  to  make,  above  all, 
the  consumer  a  satisfied  one,  gave  our  electric  com- 
pany a  customer;  yes  more,  a  booster  for  electric 
power. 


PRESIDENT  TAFT  RECOMMENDS  A  PATENT 
COMMISSION. 

The  patent  situation  has  received  ifnportant  re- 
cognition from  President  Taft,  who  recently  trans- 
mitted a  special  message  to  Congress  asking  for  au- 
thority to  appoint  a  commission  to  investigate  the 
patent  laws  and  report  what  changes  are  necessary 
to  make  them  fit  modern  conditions.  He  refers  in 
the  message  to  a  number  of  the  more  glaring  abuses 
under  the  present  system  and  particularly  to  the 
creation  of  such  monopolies  as  were  upheld  by  the 
now  famous  decision  of  the  Supreme  Court  in  the 
Dick  case,  saying  that  it  is  worthy  of  the  most  care- 
ful consideration  whether  or  not  legislation  should 
be  enacted  to  prevent  the  patent  laws  from  creating 
an  unjust  monopoly  beyond  the  protection  to  inventors 
which  is  so  vitally  necessary  for  the  promotion  of  the 
arts  and  sciences,  or  to  prevent  these  laws  from  being 
the  means,  on  the  other  hand,  of  stifling  progress  and 
invention.  The  President  also  points  out  that  any  re- 
vision should  not  unduly  interfere  with  the  vested 
interests  which  have  been  built  up  under  the  present 
system,  nor  impair  in  any  way  the  great  value  of  this 
system  to  the  country  as  a  whole.  He  urges  further 
that  procedure  under  the  patent  laws  be  simplified  and 
that  the  burden  of  proof  in  cases  of  contested  validity 
be  imposed  upon  the  infringing  party.  The  Presi- 
dent's action  in  this  matter  is  most  timely  and  be- 
speaks an  attitude  which  must  inevitably  be  a  source 
of  great  satisfaction  to  inventors  and  the  general 
public  the  whole  country  over. 


June  8,  1912.] 
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THE  RELATION  OF  THE  ENGINEER  TO  CON- 
STRUCTIVE CITIZENSHIP. 

BY  LESTER  S.  READY, 

The  past  fifty  years  has  been  a  period  of  enormous 
industrial  development.  Great  transportation  systems 
have  grown,  until  now  in  America,  every  hamlet  is  con- 
nected with  the  large  centers  of  industry.  Electric 
generating  and  transmission  systems  have  been  de- 
vised and  extended  until  at  the  present  time  they  are 
among  the  largest  factors  in  industrial  civilization. 
Telephone  and  telegraph  systems  span  the  country 
from  ocean  to  ocean,  so  that,  as  far  as  the  transmission 
of  intelligence  is  concerned  distances  are  merely  nom- 
inal. 

Development  nowadays  is  not  by  individual  enter- 
prise alone.  Many  of  the  problems  to  be  solved  by  the 
engineer  are  placed  in  his  hands  by  large  corporate  in- 
terests, the  activities  of  which  are  of  vital  importance 
to  the  welfare  of  the  people. 

For  a  number  of  years  the  public  has  clung  to  the 
belief  that  the  greatest  economy  would  result  from 
unlimited  competition.  They  feared  monopolies.  Time 
seems,  however,  to  have  somewhat  modified  this  orig- 
inal conviction.  Those  who  are  best  qualified  to  judge 
of  such  matters  have  demonstrated  that  where  dupli- 
cation of  investment  and  administration  results,  com- 
petition does  not  long  remain  effective.  The  truth  of 
this  conclusion  has  been  exemplified  in  more  than  one 
great  public  utility. 

In  many  instances,  such  as  transportation,  tele- 
phone, gas  and  electric  power  systems,  it  has  been 
found  that  to  obtain  the  greatest  ultimate  economy 
and  therefore  the  best  service  at  the  lowest  rates  one 
comprehensive  investment  properly  managed  and  oper- 
ated must  be  maintained.  Recognizing  this,  the  gov- 
ernment has  appointed  commissioners  for  the  purpose 
of  regulating  and  controlling  the  operation  of  such  en- 
terprises for  the  protection  of  the  people. 

The  activities  of  controlling  bodies,  such  as  the 
Interstate  Commerce  Commission,  and  the  many  state 
public  utility  commissions  have  resulted  where  wisely 
carrried  out,  in  improved  service  to  the  people  and  in 
protection  to  the  corporate  interests  themselves. 

A  beginning  has  been  made.  The  conditions  and 
requirements  of  the  people  as  well  as  of  the  corpora- 
tions, however,  must  be  more  thoroughly  studied  in 
order  that  all  phases  of  the  subject  may  be  fully  un- 
derstood and  justice  administered  to  every  one. 

To  a  large  extent  in  the  past  the  investigation 
leading  to  the  control  of  these  matters  has  been  car- 
ried out  by  lawyers  and  practically  trained  business 
men.  The  representatives  of  the  people  have  been 
slow  to  recognize  that  to  cope  with  the  intricate  prob- 
lems presented  it  is  necessary  to  have  specific  as  well 
as  general  knowledge  of  the  engineering  details  in- 
volved. The  assistance,  therefore,  and  the  advice  of 
properly  trained  engineers  is  absolutely  necessary  to 
the  success  of  all  such  public  undertakings. 

The  great  development  along  industrial  lines  has 
been  due  to  a  large  degree  to  the  engineering  profes- 
sion and  now  that  the  work  of  the  engineer  is  changing 
from  invention  and  construction  to  consideration  of 
economic  problems,  it  follow.''  that  the  responsibility 


of  the  engineer  to  his  employer  and  to  the  people 
should  be  based  on  broader  civic  principles. 

No  individual  has  a  better  opportunity  to  under- 
stand details  or  is  more  competent  to  advise  than  the 
properly  trained  engineer.  He  is  not  only  fully  aware 
of  the  service  that  should  be  given  to  the  people,  and 
the  technical  difficulties  to  be  overcome,  but  he  is  also 
aware  of  the  eternal  vigilance  necessary  to  the  success 
of  great  public  undertakings. 

Such  an  engineer  will  not  make  his  recommenda- 
tions until  all  the  facts  have  been  established  and  the 
problem  fully  and  carefully  considered.  His  work 
has  taught  him  that  serious  disasters  may  result  if 
action  is  taken  with  insufficient  data  at  hand. 

The  successful  engineer  knows  the  business  con- 
ditions of  the  community  as  well  as  the  financial  possi- 
bilities governing  the  management  of  public  utilities 
and  he  therefore  can  the  more  fully  understand  the 
necessities  of  the  case. 

The  young  engineer  of  today  is  in  a  unique  posi- 
tion. With  the  knowledge  of  his  profession,  of  busi- 
ness and  its  details,  and  with  more  than  the  ordinary 
acquaintance  with  the  contemporary  problems  in  his 
field  he  must  realize  that  as  a  citizen  his  responsi- 
bility is  great.  .\s  the  designer  and  constructor  of 
important  engineering  works  he  should  materially 
assist  in  bringing  about  the  highest  possible  economic 
development.  No  matter  by  whom  employed  he 
should  bear  in  mind  that  while  serving  his  employer 
he  must  as  loyally  serve  the  state  and  the  community. 
In  the  work  of  his  profession  it  is  within  his  power 
to  influence  and  establish  that  spirit  of  co-operation 
between  corporate  interests  and  the  people  without 
which  no  true  success  is  possible.  And  by  the  exer- 
cise of  clear  thinking  and  unprejudiced  judgment  he 
may  thus  become  a  power  in  the  development  of  con- 
structive citizenship. 


SUGGESTIONS  ON  STORING  COAL. 

Whh  full  appreciation  of  the  fact  that  any  or 
all  of  the  following  suggested  precautions  may  prove 
impracticable  or  unreasonably  expensive  under  cer- 
tain conditions,  they  are  offered  by  the  Bureau  of 
mines  as  advisable  for  safety  in  stoiing  bituminous 
coal : 

1.  Do  not  pile  over  12  feet  deep,  nor  so  that  any  point 
in  the  interior  of  a  pile  will  be  over  10  feet  from  an  air-cooled 
surface. 

2.  If  possible,  store  only  screened  lump  coal. 

3-  Keep  out  dust  as  much  as  possible ;  to  this  end  reduce 
handling   to   a    minimum. 

4.  Pile  so  that  lump  and  fine  are  distributed  as  evenly  as 
possible ;  not,  as  is  often  done,  allowing  lumps  to  roll  down 
from  the  peak  and  form  air  passages  at  the  bottom  of  the  pile. 

5.  Rehandle  and  screen  after  two  months,  if  practicable. 

6.  Do  not  store  near  external  sources  of  heat,  even  though 
the  heat  transmitted  be  moderate. 

7.  Allow  six  weeks'  "seasoning"  after  mining  and  before 
storing. 

8.  Avoid  alternate  wetting  and  drying. 

9.  Avoid  admission  of  air  to  interior  of  pile  through  inter- 
stices around  foreign  objects,  such  as  timbers  or  irregular  brick- 
work, or  through  porous  bottoms,  such  as  coarse  cinders. 

10.  Do  not  try  to  ventilate  by  pipes,  or  more  harm  may 
often  be  done'  than  good. 
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SOME  FEATURES  OF  THE  DESIGN  AND  CON- 
STRUCTION OF  DYNAMO  ELECTRIC 
MACHINES.' 

BY    CAUL    E.   JOHNSON. 

Direct  Current  Machines — I. 

Direct  current  motors,  as  we  all  know,  are  made 
shunt,  series  and  compound  wound.  Although  the 
operating  characteristics  are  different  the  design  and 
construction  of  each  is  about  the  same,  so  the  follow- 
ing features  briefly  mentioned  may  be  considered  to 
cover  all  types. 

Starting  with  the  direct  current  armature  designed 
mechanically  right,  we  have  our  choice  of  using  closed 
or  open  slots  in  which  to  place  our  windings. 

Closed  slots  arc  used  because  they  partially  effect 
noiseless  operation,  afford  a  better  distribution  of  the 
magnetic  flux,  and  allow  the  use  of  a  smaller  air  gap 
which  is  a  decided  advantage,  especially  in  the  smaller 
machines.  The  uniform  and  even  distribution  of  flux 
minimize  eddy  currents  in  the  poles.  Then  again  in 
the  use  of  closed  slots  are  the  elimination  of  the  band- 
ing wires  with  their  attendant  troubles.  The  princi- 
pal objection  to  the  closed  slot  is  the  higher  self  in- 
duction in  the  short  circuited  coils,  not  to  mention 
from  the  construction  standpoint  the  physical  diffi- 
culty of  insulating  in  the  slots,  the  bottom  from  the 
top  of  the  winding.  \\'hile  open  slots  offer  poor  dis- 
tribution of  flux,  this  feature  is  off-set  by  the  insula- 
tion obtainable  and  necessary  in  larger  machines  due  to 
increased  mechanical  stress  on  the  windings  and  for 
this  reason  are  more  generally  used. 

The  selection  of  a  given  type  of  winding  is  only 
done  after  giving  careful  consideration  to  the  desired 
preference,  mechanical  stresses  and  details  after  which 
the  general  arrangement  is  laid  out. 

It  is  always  desirable  to  use  a  minimum  amount 
of  copper  and  to  compactly  arrange  it  in  a  minimum 
space,  not  losing  sight  of  the  necessity  for  ventilation. 
This  is  true  of  most  all  types  of  electrical  machinery. 

In  direct  current  armatures  the  number  of  coils 
and  slots,  of  which  there  usually  are  a  large  number 
to  select  from,  each  have  their  effect  in  determining 
the  nature  of  the  coils  employed  and  the  laying  out 
of  the  winding  scheme.  In  these,  two  types  of  wind- 
ings are  principallv  used  which  are  known  as  multiple 
or  lap  windings  and  series  two  circuit  or  wave  wind- 
ings. 

In  the  two  circuit  winding  there  are  but  two 
paths  for  current  through  the  armature  regardless  of 
the  number  of  poles  and  half  of  the  total  coils  are 
connected  in  series  in  each  path. 

The  lap  or  multiple  winding  has  as  many  paths  as 
there  are  poles  and  a  corresponding  smaller  number 
of  coils  in  series.  As  an  example  in  two  4-pole  ma- 
chines, both  of  the  same  size,  type  and  rating,  if  one  i-^ 
designed  to  be  lap  wound  and  the  other  wave  wound, 
the  wave  connected  armature  would  have  only  one- 
half  as  many  conductors  each  of  double  cross  sections 
in  its  periphery  as  the  lap  wound.  Thus,  it  will  be 
seen  on  small  machines  when  the  number  of  turns  is 
necessarily  lim.ited  the  wave  winding  is  usually  much 
cheaper  and  easier  to  install.  Another  favorable  fea- 
ture of  the  wave  winding  is  its  ability  to  take  care 
of  unequal  voltages  in   different   sets  of  coils   due  to 

'Paper  presented  before  Los  Angeles  Sec'Ion,  A.  I.  E.  E., 
April  30,  1912. 


unequal  gaps,  wear  in  bearings,  poor  contact  in  some 
of  the  brushes,  etc.  With  wave  windings  it  is  possible 
to  use  two  sets  of  brushes,  bearing  in  mind  they  must 
be  of  sufficient  cross  section  to  give  proper  current 
density  at  area  of  contact. 

In  some  armatures  of  both  multiple  or  series  par- 
allel winding  cross  connections  are  sometimes  used. 
These  can  be  arranged  either  on  the  rear-end  of  the 
commutator  or  directly  to  the  armature  coils.  On  a 
multiple  wound  armature  the  armature  coils  lying  be- 
tween two  adjacent  brush  arms  are  influenced  only 
by  two  main  poles,  when,  on  account  of  dissymetry 
in  the  magnetic  system  the  air  gap  densities  under 
these  two  poles  are  different  from  those  under  other 
poles ;  then  a  voltage  will  be  generated  between  these 
two  brush  arms  different  from  that  on  the  other  arma- 
ture circuit  causing  the  brush  arms  of  the  same  polar- 
ity to  receive  different  potentials  which  will  make  an 
additional  current  flow  through  brushes  and  brush- 
holder  connections.  These  additional  currents  will 
overload  the  brushes  and  may  cause  sparking  and 
heating  of  the  commutator. 

In  multiple  wound  armatures  the  cross  connec- 
tions must  be  made  between  points  of  the  winding 
that  have  the  same  potentials,  the  number  of  points 
usually  agreeing  to  the  number  of  pole  pairs.  The 
additional  current  mentioned  will  flow  through  the 
cross  connections  instead  of  through  the  brushes 
which  obviously  will  improve  the  operation  of  the 
machine.  However,  the  principal  improvement 
through  the  use  of  cross  connections  is  due  to  the  fact 
that  local  alternating  currents  flow  through  the  cross 
connections  and  the  sections  of  the  armature  winding, 
which  lead  or  lag  with  respect  to  the  magnetic 
fields  and  which  therefore  exert  magnetizing  or  de- 
magnetizing effects  on  the  fields.  The  currents  always 
flow  in  such  a  direction  as  to  strengthen  the  weaker 
poles  and  weaken  the  stronger  ones,  in  consequence 
of  this  equalization  of  the  pole  strength,  the  voltage 
of  the  armature  circuits  are  equalized  also  so  that 
they  can  al!  deliver  their  share  of  the  working  current. 

Small  direct  current  machines  with  ratings  up 
to  about  one  or  two  horsepower  are  mostly  bi-polar. 
These  machines  possess  inherently  small  space  for 
the  armature  winding  and  are  usually  wound,  except 
in  the  cases  of  very  low  voltage,  with  a  large  number 
of  turns  of  small  wire.  They  also  offer  poor  facili- 
ties for  ventilation.  In  these  smaller  bi-polar  machines 
the  hand  winding  is  the  most  commonly  used,  that 
of  threading  the  wires  from  a  spool  or  spools  through 
the  small  openings.  The  sizes  larger  than  above  men- 
tioned are  mostly  of  the  multi-polar  type  which  offer 
the  selection  of  one  of  several  kinds  of  designs  or 
types  of  coils  such  as  Eik  Meyer,  Bastard,  Diamond 
and  others.  Of  all  these  the  Diamond  shape  coil  is 
probably  the  most  popular  for  the  reason  that  it  is 
simpler  and  can  be  made  easily  and  cheaply  and  fit 
together  well,  making  a  perfect  symmetrical  winding. 

In  the  smaller  sizes  the  coils  are  usually  wire 
wound  and,  if  of  the  diamond  shape,  wound  in  a  loop, 
and  after  being  taped  are  pulled  out  until  they  assume 
the  desired  shape. 

In  the  larger  sizes  the  coils  are  usually  made  of 
strap  copper  which  are  wound  or  formed  on  wooden 
or  metal  moulds  or  forms. 
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With  each  general  style  of  winding  there  are 
numerous  variations  necessary,  due  to  unusual  de- 
siied  characteristics  which  may  or  may  not  effect  the 
form  of  the  coil  and  the  method  of  winding.  With 
many  of  these  characteristics,  the  pitch  or  throw  of 
the  coil  plays  an  important  part.  Fractional  pitch 
windings  are  used  extensively  because  of  the  reduced 
voltage  generated  in  the  short  circuited  coil  which 
improves,  to  an  extent,  the  commutation.  Other  favor- 
able features  are  decreased  armature  reaction  and  a 
saving  of  non-active  copper  which  results  in  de- 
creased copper  losses.  This  winding  is  not  usually 
advisable  in  commutating  pole  machines  as  it  requires 
a  very  much  wider  pole  to  produce  a  commutating 
field  wide  enough  to  act  on  the  short  circuited  coil 
during  the  entire  period  of  short  circuiting. 

In  wire  or  strap  wound  coils  after  the  conductors 
are  removed  from  the  forms  they  are  wrapped  with  a 
layer  or  layers  of  suitably  treated  paper  or  cloth  which 
is  held  in  place  with  an  over-lapping  layer  or  two  of 
linen  or  cotton  tape.  The  entire  coil  is  then  dipped  in 
msulating  varnish  and  baked.  Through  the  whole  op- 
eration of  putting  the  coils  in  the  core  great  care 
should  be  taken  not  to  fracture  or  damage  in  any  way 
the  coil  or  slut  insulation.  After  inserting  the  coils,  and 
sometimes  during,  the  leads  are  connected  in  their 
proper  places  to  the  commutator  and  thoroughly  sol- 
dered, preferably  with  hard  solder,  after  which  the 
commutator  is  turned,  polished,  balanced,  tested  and 
painted. 

The  field  coils  of  direct  current  machines  are 
subject  to  mechanical  and  magnetic  stresses  and 
for  this  reason  must  always  be  well  and  suit- 
ably insulated  between  turns  and  the  frame  of  the 
machine.  The  voltage  to  be  withstood  consists  not 
only  of  normal  excitation  voltage  but  very  often  of 
excessive  voltage  occasioned  by  the  so-called  kicks  of 
the  fields  on  opening  the  field  circuit  without  a  dis- 
charge resistance  as  is  frequently  done.  This  kick 
is  sometimes  guarded  against,  to  an  extent,  by  the  em- 
ployment of  a  short  circuited  copper  band  around  the 
field  coil.  Then  again  at  times  the  windings  must 
withstand  the  most  adverse  conditions  of  dirt,  moist- 
ure, and  oil  and  the  insulation  must  be  selected  with 
these  conditions  in  view.  In  order  to  insure  high  effi- 
ciency and  low  cost  careful  consideration  should  be 
given  to  the  ventilation  of  field  coils.  The  ideal  con- 
dition is  to  have  bare  wire  exposed  on  all  sides  to 
the  air  and  this  method  has  been  used  on  larger  ma- 
chines to  some  extent  in  the  past  and  has  been  incor- 
porated to  as  great  a  degree  as  possible  in  some 
small  machines  of  recent  design.  In  most  of  these 
cases,  especially  the  smaller  machines,  enameled  wire 
is  used  for  the  reason  that  a  larger  number  of  turns 
can  be  put  in  a  given  space  and  it  is  capable  of  stand- 
ing up  under  higher  temperatures  and  also  affords 
better  radiation  of  heat.  After  the  field  coils  are  prop- 
erly impregnated  which  consists  of  placing  them  in  a 
closed  tank,  in  which  the  temperature  is  raised  to  a 
high  degree,  and  the  air  exhausted  thus  removing  the 
moisture  and  air  from  the  coils,  a  moisture  proof  in- 
sulating compound,  in  liquid  form  and  at  a  high  tem- 
perature, is  then  run  into  the  tank  until  the  coils  are 
immersed  in  the  compound ;  air  is  then  admitted  to 
the  tank  under  pressure,  forcing  the  compound  into  all 


parts  of  the  coils.  The  melting  point  of  the  compound 
is  higher  than  any  temperature  the  coils  are  likely  to 
reach  in  operation  so  that  under  normal  conditions 
they  form  solid  and  absolutely  waterproof  units.  The 
compound  is  selected  with  a  view  to  being  a  good 
conductor  of  heat  and  thus  assists  materially  in  main- 
taining a  low  operating  temperature.  A  final  coating 
of  waterproof  varnish  a  good  wearing  surface  which 
is  easy  to  keep  clean.  This  impregnating  treatment 
is  sometimes  applied  to  armature  coils  and  nearly 
always  to  transformer  coils. 

Compound  or  interpole  coils  for  direct  current 
machines  are  practically  always  wound  of  few  turns 
of  copper  strap  or  wire  and  in  the  large  sizes  are 
usually  of  the  strap  on  edge  type.  The  impregnating 
process  is  seldom  necessary  on  these  coils  of  large 
wire  as  they  contain  but  little  absorbent  insulating 
material. 

(To    be    continued) 


MOTOR  APPLICATION. 

The  following  simimary  of  factors  entering  into 
the  application  of  motors  to  industrial  purposes  should 
be  read  in  conjunction  with  W.  S.  Hoag's  paper  on  this 
subject  which  appeared  on  page  554,  June  1,  1912,  issue 
of  the  Journal  of  Electricity,  Power  and  Gas : 

When  a  prime  mover  with  its  sundry  appur- 
tenances, hazardous  investment,  incalculable  main- 
tenance, depreciation  and  inflexibility,  improper  ca- 
pacity and  overestimated  load  factor,  is  proposed, 
merely  on  the  basis  of  apparently  lower  cost  of  power 
from  raw  material ;  it  is  time  for  the  salesman  to  dem- 
onstrate the  advisability  of  paying  more  for  the  fin- 
ished product,  metered  proportionately  to  the  actual 
requirements. 

Assuming  that  good  electric  power  service  is  avail- 
able, it  should  receive  the  first  consideration,  and  the 
installation  of  a  prime  mover  only  as  a  last  resort. 

Motors  of  improper  size  are  being  used  due  to 
many  causes,  imposing  unnecessary  burden  on  consum- 
ers and  producers  of  electric  power.  To  remedy  this, 
first,  do  not  let  it  occur  again ;  to  change  the  existing 
cases  is  a  harder  task.  However,  co-operation  of  engi- 
neers and  salesmen,  combined  with  more  scientific 
commercial  conditions,  will  work  wonders. 

Troubles  in  motor  driven  installaLions  are  usu- 
ally due  to  unsuitable  protective  devices,  and  mechan- 
ical defects  in  motor  starters. 

Cartridge  fuses  are  expensive  to  renew  and  fre- 
quently renewals  cannot  be  obtained  in  the  local  mar- 
ket within  a  reasonable  time;  consumer  then  resorts 
to  makeshift  methods. 

Individual  drive  is  not  always  practical,  it  some- 
times means  too  large  a  motor  investment  and  some- 
times increases  the  connected  load,  making  the  fixed 
charges  burdensome.  Advantageous  location  of  ma- 
chinery, however,  frequently  justifies  individual  drive 
when  consumer  can  make  the  investment. 


Spontaneous  combustion  of  coal  is  brought  about 
by  slow  oxidation  in  an  air  supply  sufficient  to  sup- 
port oxidation  but  insufficient  to  carry  away  all  the 
heat  formed.  The  area  of  surface  exposed  to  oxida- 
tion by  a  given  mass  of  any  one  coal  determines 
largely  the  amount  of  oxidation  that  takes  place  in  the 
mass . 
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DRAFTING  ROOM  PRACTICE,  IV. 


BY  A.   U   MENZIN. 


In  this  article  are  given  examples  of  the  kinds  of 
work  which  the  mechanical  draftsman  is  most  often 
called  upon  to  execute. 

Fig.  1  is  a  detailed  drawing  of  a  casting  which  is 
to  be  machined.  In  this  class  of  work  it  is  important 
to  specify  not  only  the  dimensions  of  the  respective 
parts  but  also  whether  these  parts  are  to  be  cast  or 
machined  to  size,  unless  the  character  of  the  work  is 
such  that  no  distinttion  is  necessary.  For  desig- 
nating that  a  part  shall  be  cast  to  size,  it  is  customary 
to  prefer  the  dimension  by  "cast"  or  "core"  depending 
on  the  nature  of  the  foundry  work.     For  designating 
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auxiliary  views.  Thus,  the  specification  "5>4"  Dia." 
indicates  that  the  shape  is  circular.  The  specifica- 
tion "Hex.  A}i"  Ac.  Flats"  is  all  that  the  pattern- 
maker needs  to  construct  the  particular  part  re- 
ferred to. 

Fig  2  shows  some  additional  specifications  for 
machined  work,  particularly  with  regard  to  screw- 
threads.  There  are  many  different  kinds  of  threads, 
and  a  complete  specification  of  the  particular  threads 
desired  should  therefore  be  given.  When  the  part  is 
to  have  standard  pipe  or  bolt  threads,  it  is  not  neces- 
sary to  give  the  number  of  threads  per  inch  or   to 
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Fig.   2.     Detailed  Specification   for  Maclilned  Work. 

state  whether  the  threads  are  to  be  right  or  left  hand, 
U.  S.  Standard  or  otherwise.  Such  specifications  as 
"Yi"  Pipe  threads"  or  "2^"  Mach.  threads"  are  suffi- 
cient. If  a  hole  is  to  be  threaded  with  a  standard  tap, 
the  specification  commonly  used  is  "Y^"  Pipe  tap"  or 
"Yz"  Mach.  tap,"  as  the  case  may  be. 

In  Fig.  2  is  also  shown  a  commonly  employed 
method  of  designating  a  part  by  number  instead  of 
by  name.  Part  numbers  are  usually  enclosed  in  cir- 
cles about  y^  of  an  in.  in  diameter  to  give  them  promi- 
nence. For  specific  reference  on  bills  of  materials, 
orders,  and  for  pattern  numbers,  these  part  numbers 
are  very  convenient.  If  a  part  has  the  number  5  on 
a  drawing  numbered  D576,  the  reference  is  usually 
written  as  D  576 — 5. 


machined  work  the  prefixes,  "Turn,"  "Bore,"  "Coun- 
terbore,"  "Drill,"  "Ream,"  etc.,  are  used.  Another 
way  of  designating  machined  work  is  to  place  the 
letter  f  after  the  dimension  or  on  the  surface  to  be 
be  machined.  Thus,  if  a  hole  is  to  be  bored  to  a  diam- 
eter of  2^",  the  specification  may  be  either  "Bore  2j^"" 
or  "2^"  Dia.  f."  Sometimes  it  is  preferable  to  use 
one  method  and  sometimes  the  other. 

It  is  often  necessary  for  proper  construction  to 
ha\'e  a  part  machined  to  a  jig,  wire-gauge,  etc.,  or 
to  be  fitted  to  the  part  with  which  it  connects.  Ex- 
amples of  specifications  for  such  work  are  given  in 
Figs.  1  and  2.  In  Fig.  1  the  holes  in  the  top  are  to 
be  laid  off  from  a  jig  designated  by  number.  The 
size  and  depth  of  holes,  the  bolt  circle,  and  the  rela- 
tive location  of  holes  are  given  for  reference.  In  Fig. 
2  the  size  of  the  square  on  the  left  hand  end  is  not 
given  but  the  specification  calls  for  a  "snug  fit  in  the 
hand  wheel." 

Fig.  1  also  shows  how  a  solid  may  be  fully  de- 
scribed in  one  view-.  If  the  shape  of  a  part  is  such 
that  it  can  be  easily  and  accurately  described  by  means 
of  words,  it  is  preferable  to  do  so  rather  than  to  draw 
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Fig.   3.     Detailing    of    a    Part    of    Irregular    Siiape. 

Fig.  3  is  intended  to  show  some  specifications  in 
the  detailing  of  a  part  of  irregular  shape. 

When  holes  are  to  lie  laid  off  on  a  curved  surface 
at  equal  distances  apart  it  is  usually  preferable  to  give 
the  information  in  a  way  which  will  enable  the  work- 
man to  locate  the  respective  holes  with  a  pair  of 
dividers,  instead  of  specifying  the  center  to  center 
distance,  which  is  very  difficult  for  the  draftsman  to 
determine.  In  Fig.  3  is  shown  the  conventional  way 
of  giving  this  information.     The  object  of  giving  the 
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approximate  length  of  each  space  is  to  enable  the 
workman  to  make  a  close  setting  of  the  dividers  for 
the  first  trial. 

When  holes  are  all  of  the  same  size  and  are  nu- 
merous or  difficult  to  draw,  it  is  often  sufficient  to 
show  only  the  center  lines  of  the  holes,  as  in  the  upper 
right-hand  corner  of  Fig.  3. 
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Fig.   4.     Layout    for   a    Triple   Riveted   Seam. 


It  is  very  desirable  when  a  part  is  to  be  made 
out  of  stock  material  to  have  the  amount  of  stock  re- 
quired given  on  the  drawing,  as  in  Fig.  3.  This  in- 
formation is  of  great  help  in  ordering  the  necessary 
stock  promptly. 

Fig.  4  shows  a  layout  of  rivet  holes  for  a  triple 
riveted,  double  butt-strapped  longitudinal  seam,  and 
a  single  riveted  circumferential  seam. 


BRITISH    ENGINEERING    ACTIVITY    IN 
CHINA. 

The  current  Electrical  Review  of  London  com- 
ments editorially  on  the  recently  formed  British  Engi- 
neers' Association.  In  view  of  longing  eyes  now  being 
cast  toward  engineering  openings  In  the  awakened 
China  by  many  Western  men,  the  following  e.xcerpt 
is  interes:ing: 

An  important  association  has  just  been  formed, 
known  as  the  British  Engineers'  Association,  with  the 
object  of  establishing  itself  as  a  great  national  organ- 
ization for  the  promotion  of  the  overseas  interests  of 
the  British  engineering  industry  as  a  whole — not  to 
serve  the  interests  of  any  one  firm  or  clique,  or  to 
carry  on  trade  in  any  way,  but  to  overcome  the  obsta- 
cles by  which  our  trade  is  hampered.  The  association 
was  formed  by  twenty-two  well-known  British  engi- 
neering firms,  and  even  before  incorporation  (which 
took  place  on  April  26th)  it  included  some  sixty  mem- 
bers, most  of  them  being  firms  of  the  highest  stand- 
ing, while  others  were  awaiting  election. 

The  efforts  of  the  association  will  be  directed  for 
the  present  exclusively  to  China,  where  the  organiza- 
tion and  strengthening  of  British  engineering  interests 
is  urgently  needed;  the  constitution  is  drav.-n  up  on 
broad  lines  by  no  means  restricting  the  action  of  the 
association  to  foreign  trade  alone,  and  includes  the 
promotion  or  opposition  of  legislation,  the  circulation 
of  information   and   statistics,   support   to   the   British 


Government  and  other  influential  organizations,  and 
keeping  a  watch  upon  the  methods  and  progress  of 
foreign  competitors.  Other  objects  are  to  encourage 
the  predominance  of  British  technical  instructors  in 
Asiatic  and  other  schools,  to  facilitate  the  training  of 
Oriental  engineers  in  British  colleges  and  works,  and 
to  promote  the  use  of  the  English  language  as  the 
recognized  medium  of  engineering  business. 

The  importance  of  China  as  a  market  for  British 
engineering  products  is  so  self-evident  as  to  need  no 
emphasis,  and  under  the  new  regime,  when  things  have 
settled  down,  there  is  every  prospect  that  an  enormous 
development  will  rapidly  take  place;  China,  in  fact, 
will  probably  become  one  of  the  greatest  markets  for 
engineering  plant,  but  whereas  in  the  case  of  Japan 
our  early  influence  was  deeply  established,  and  its  ef- 
fects are  still  active,  in  China  we  find  ourselves  at  the 
outset  in  competition  with  our  modern  rivals,  whose 
Governments,  moreover,  effectively  assist  their  agents 
in  diverting  trade  to  their  own  people.  In  the  absence 
of  any  similar  support  our  manufacturers  are  well  ad- 
vised to  join  hands  with  a  view  to  counteracting  the 
strenuous  campaign  which  is  being  conducted  by  Ger- 
many and  the  United  States  in  the  Far  East.  That  im- 
mense benefits  can  be  secured  to  British  interests  by 
energetic  and  judicious  action  is  certain,  and  we  gladly 
extend  a  hearty  welcome  to  this  very  excellent  asso- 
ciation. 


ACTION  OF  CALIFORNIA  RAILROAD  COM- 
MISSION. 

The  application  of  the  Stockton  Terminal  &  East- 
ern Railroad  Company  for  permission  to  issue  $65,- 
000  in  bonds  has  been  granted  by  the  State  Railroad 
Commission.  The  Stockton  Terminal  &  Eastern  is 
incorporated  to  run  from  the  city  of  Stockton  to  the 
town  of  Jenny  Lind  in  Calaveras  County,  a  distance 
of  approximately  thirty  miles.  The  line  has  been 
constructed  and  is  in  operation  from  Stockton  as  far 
as  Fine,  a  distance  of  fifteen  miles.  Trains  have  been 
run  since  September,  1910.  A  steam  service  has  been 
succeeded  by  gasoline  motor  cars.  It  is  the  intention 
of  the  Company  ultimately  to  operate  by  electricity. 

The  proceeds  to  be  derived  from  the  sale  of  $65,000 
in  bonds  are  to  be  devoted  to  the  discharge  of  obliga- 
tions to  the  amount  of  $26,925.82  and  for  extensions 
and  improvements. 

Referring  to  its  authority  to  pass  upon  proposed 
issues  of  stocks  and  bonds,  the  Commission  says : 

"It  will,  of  course,  be  borne  in  mind  by  the  invest- 
ing public  that  this  Commission  does  not  guarantee 
bonds,  stocks  or  other  securities  which  it  authorizes. 
Ordinarily  the  Commission's  function  in  passing  upon 
a  proposed  bond  issue  is  personally  to  ascertain 
whether  the  purpose  for  which  it  is  desired  to  secure 
funds  is  proper  and  whether  the  monies  desired  for 
such  purposes  are  reasonably  necessary  therefor  and 
whether  the  bonds  are  sold  for  a  reasonably  high  price 
and  to  take  the  necessary  steps  to  assure  itself  that  the 
monies  derived  from  the  disposition  of  such  securities 
are  expended  solely  for  the  purposes  authorized." 
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RAILWAY  SIGNALING." 

BY   J.   S.   HOBSON. 


Shortly  after  the  first  steam  railroads  were  oper- 
ated in  England,  or  about  1830,  the  need  for  con- 
veying information  to  trains  by  means  of  signals  be- 
came apparent  and  resulted  in  the  use  of  a  number 
of  different  designs.  Each  railroad  followed  its  own 
ideas  and  having  adopted  certain  forms  of  signals, 
arbitrarily  assigned  certain  meanings  to  them  irre- 
spective of  all  other  roads.  As  the  original  railroads 
were  extended  and  connected  with  each  other,  inter- 
change of  traffic  resulted.  Consequently,  the  em- 
ployes of  one  line  whose  duties  required  them  to  op- 
erate trains  over  foreign  roads  using  entirely  differ- 
ent signals  frequently  misread  their  meaning  and 
accidents  followed. 

No  radical  attempt  appears  to  have  been  made 
to  standardize  signaling,  however,  until  after  the 
adoption  of  the  semaphore  by  Mr.  C.  H.  Gregory  in 
1840.  The  semaphore,  which,  as  everybody  knows, 
consists  of  a  mast  with  one  or  more  movable  arms,  is 
one  of  the  oldest  known  devices  for  conveying  mean- 
ings by  signs.  Tradition  says  it  was  invented  by  a 
Greek  named  Polybius  about  two  thousand  years 
ago,  who  possibly  conceived  the  idea  from  seeing  a 
man  make  signs  by  holding  his  arms  at  diff'erent  angles 
to  his  body. 

The  semaphore  was  used  by  the  Romans  and 
afterwards  by  practically  all  civilized  nations  for  con- 
veying information  comparatively  great  distances  be- 
fore the  invention  of  the  electric  telegraph  and  since 
its  first  adaptation  to  railroad  uses  in  1840,  it  has  been 
developed  and  improved  till  it  is  now  the  standard  sig- 
nal on  practically  all  railroads. 

The  semaphore  has,  however,  one  shortcoming, 
namely,  that  it  cannot  be  seen  in  the  dark,  and 
although  many  attempts  have  been  made  to  devise  an 
illuminated  arm,  so  far  entirely  successful  results 
have  yet  to  be  attained.  Consequently,  all  night  in- 
dications and  signals  in  tunnels  and  subways  have 
to  be  displayed  by  lights  of  different  colors. 

About  1843  attempts  were  made  to  operate  several 
signals  and  switches  from  some  central  point  by  means 
of  a  group  of  levers  connected  to  them  by  wires  and 
pipes.  In  the  first  plants  so  erected  there  were  no 
locking  devices  to  prevent  the  improper  operation  of 
the  switches  and  signals,  and  man  being  fallible  then 
as  now,  switches  were  occasionally  thrown  under 
trains,  and  signals  for  conflicting  routes  cleared  simul- 
taneously with  the  usual  unhappy  results.  To  over- 
come the  first  defect  a  device  called  the  detector  bar 
was  invented,  which  consists  of  a  movable  bar  longer 
than  the  greatest  distance  between  adjacent  wheels 
and  attached  to  the  rail  by  a  series  of  radial  arms  or 
motion  plates.  The  preliminary  movement  of  the 
switch  or  lock  lever  to  which  this  bar  is  connected 
tends  to  raise  it  above  rail  level  and  should  a  train 
occupy  the  track  the  detector  bar  will  strike  against 
the  tread  or  flanges  of  the  wheels  and  prevent  further 
movement  of  the  switch  or  lock.  This  device  is  still 
used  on  interlocking  plants  except  where  track  circuit 
locking  is  employed,  in  which  event  the  switch  lever 
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is  guarded  against  wrongful  manipulation  by  the  pres- 
ence of  a  train  on  a  track  circuit  at  the  switch,  con- 
trolling an  electric  lock  on  the  operating  lever. 

The  other  defect  in  the  first  plants  installed, 
namely  the  possibility  of  clearing  conflicting  signals, 
or  clearing  signals  governing  movements  over 
switches  improperly  set,  was  overcome  in  1856  by  Mr. 
Saxby,  who  devised  means  for  so  interlocking  the 
various  levers  in  a  plant,  that  they  could  be  operated 
only  in  certain  predetermined  orders.  Consequently 
the  first  real  interlocking  plant  may  be  said  to  have 
been  erected  in  that  year,  and  though  the  plants  of 
today  vary  in  many  details  and  are  of  course  greatly 
superior,  yet  they  all  embody  the  broad  basic  prin- 
ciples contained  in  the  first  plant  installed  in  1856. 
These  are : 

First :  That  before  a  signal  governing  train  move- 
ments over  a  certain  route  can  be  cleared,  all  switches 
in  that  route  or  in  others  conflicting  with  it  must  be 
properly  set  and  locked,  and  all  opposing  or  conflict- 
ing signals  displayed  in  the  stop  position. 

Second :  That  when  the  first  named  signal  has 
been  cleared  no  switches  in  the  route  it  governs,  or 
routes  conflicting  with  it,  can  be  unlocked  or  moved, 
nor  any  opposing  or  conflicting  signals  cleared,  and 
Third :  No  switch  can  be  unlocked  nor  moved 
when  a  train  is  standing  on  or  passing  over  it. 

Interlocking  plants  were  not  introduced  into  the 
United  States  until  1874,  or  eighteen  years  after  Mr. 
Saxby's  first  plant  was  built  in  England.  This  was 
doubtless  due  to  two  causes,  viz :  less  congested  traffic 
and  smaller  available  capital  per  mile  of  railroad.  In 
that  year  the  Pennsylvania  Railroad  contracted  with 
the  Saxby  and  Farmer  Company  of  England  for  the 
installation  of  an  interlocking  plant  at  East  Newark, 
New  Jersey,  all  of  the  material  as  well  as  the  mechan- 
ics who  installed  it  being  imported  from  England. 

This  plant  was  shortly  followed  by  others,  both 
on  the  Pennsylvania  and  New  York  Central  lines, 
and  a  few  years  later  the  American  rights  to  the  Saxby 
and  Farmer  patents  were  acquired  by  the  Union 
Switch  &  Signal  Company,  incorporated  in  1882. 
American  ingenuity  having  become  conversant  with 
the  interlocking  system  immediately  proceeded  to  im- 
prove it  and  in  1876  a  practical  power  interlocking  was 
installed,  experimentally,  at  Mantua  near  Philadel- 
phia, under  the  patents  of  Prall  and  Burr.  Soon  after- 
wards Mr.  George  Westinghouse  began  to  adapt  some 
of  the  ideas  embodied  in  his  air  brake  to  the  opera- 
tion of  railway  switches  and  also  experimented  with 
an  hydraulic  interlocking  system. 

A  plant  of  this  nature  was  erected  at  Welling- 
ton, Ohio,  in  1882,  and  in  1883  and  1884  the  first 
hj-dro-pneumatic  machine  was  installed  at  Bound 
Brook,  New  Jersey,  on  the  Central  Railroad  of  New 
Jersey.  The  Bound  Brook  plant  may  be  considered 
as  the  first  really  successful  power  interlocking  and 
the  forerunner  of  the  present  electro-pneumatic  sys- 
tem now  operating  the  majority  of  the  great  railway 
terminals  in  the  United  States,  as  well  as  hundreds  of 
other  plants  both  here  and  in  foreign  countries. 

In  the  modern  electro-pneumatic  plant  all  switches 
and  signals  are  operated  by  compressed  air  at  from 
75  to  100  lb.  pressure,  through  the  medium  of  cylin- 
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ders  and  pistons  connected  directly  to  the  switch  or 
signal  mechanism.  The  admission  and  release  of  the 
air  to  and  from  the  cylinders  is  effected  by  ironclad 
electro-magnets  of  extremely  rugged  design  which 
are  in  turn  energized  and  de-energized  through  cir- 
cuit controllers  attached  to  the  levers  of  the  inter- 
locking machine.  These  levers  are  interlocked  by 
mechanical  means  similar  to  those  employed  in  all 
other  interlocking  machines. 

In  1888  Mr.  John  D.  Taylor  began  experimenting 
with  a  purely  electric  system,  which  he  first  exhib- 
ited in  the  old  Exposition  Building,  Chicago,  the  fol- 
lowing year.  After  some  further  experiments  he  in- 
stalled a  practical  electric  interlocking  plant  at  East 
Norwood,  Ohio,  on  the  B.  &.  O.  S.  AV.  and  C.  L.  &  W. 
in  1890-91,  which  was  the  first  really  successful  plant 
of  this  type,  although  ^Tessrs.  Ramsey  and  Weir  had 
erected  an  electric  interlocking  at  College  Hill,  Ohio, 
on  the  C.  H.  &  D.  the  year  before. 

There  are  several  electric  interlocking  systems  in 
general  use  today,  in  all  of  which  the  switches  and  high 
signals  are  operated  bv  electric  motors  through  gear- 
ing, and  the  dwarf  signals  by  solenoids  or  motors. 

As  a  general  proposition  mechanical  interlocking 
plants  with  or  without  electrical  accessories  are  the 
simplest  and  cheapest  plants  to  install  and  operate 
where  local  conditions  are  favorable  to  their  use. 

Power  actuated  interlockings  are  employed  first 
— where  traffic  conditions,  such  as  a  busy  terminal, 
require  very  rapid  operation  of  switches  and  signals : 
second — where  switches  and  signals  are  at  such  dis- 
tances from  the  tower  as  to  render  their  operation  by 
mechanical  connections  impracticable;  third — where 
the  plant  is  of  such  a  size  as  to  make  its  operation  by 
power  m.ore  economical  than  bv  mechanical  means, 
both  in  the  number  of  levermen  required  and  the  space 
occupied  by  the  machine  and  its  connections,  and 
fourth — where  obstacles,  such  as  paved  streets,  nar- 
row roadbeds,  etc  ,  make  the  location  of  mechanical 
connections  difficult  and  expensive. 
Block  Signaling. 

Block  signaling,  or  the  maintenance  of  a  space 
interval  between  trains,  is  the  second  great  branch 
of  railway  signaling  and  dates  from  1839  when,  at  the 
suggestion  of  Messrs.  Cooke  and  Wheatstone,  the 
Great  Western  Railway  of  England  began  telegraph- 
ing the  arrival  and  departure  of  its  trains  from  sta- 
tion to  station  on  a  section  of  its  line  near  London. 

In  1842  Mr.  W.  F.  Cooke  laid  down  the  following 
principles  for  a  block  system,  which  have  been  closely 
followed  in  all  systems  since  devised  : 

Every  point  of  a  line  is  a  dangerous  point,  which  ought  to 
be  covered  by  signals.  The  whole  distance  consequently,  ought 
to  be  divided  into  sections,  and  at  the  end  as  well  as  the  begin- 
ning of  them,  there  ought  to  be  a  signal,  by  means  of  which  the 
entrance  to  the  section  is  opened  to  each  train  when  we  are 
sure  that  it  is  free.  As  these  sections  are  too  long  to  be  worked 
by  a  traction  rod  they  ought  to  be  worked  by  electricity.  At 
the  end  of  each  section  of  from  two  to  two  and  a  half  miles,  a 
line-keeper  is  stationed  in  a  hut,  with  a  turning  disk,  or  a  sem- 
aphore. In  each  hut  there  ought  to  be  two  telegraphs  with 
magnetic  needles,  the  one  on  the  right  hand  being  in  communi- 
cation with  that  on  the  left  of  the  neighboring  hut.  The  needle 
telegraph  can  only  give  two  signals:  "line  clear"  or  "line 
blocked." 


The  block  system  in  England  was  improved  from 
time  to  time  by  the  introduction  of  electric  locking 
and  other  checks  between  operators  at  adjoining  sta- 
tions, and  the  English  are  also  responsible  for  the 
invention  of  the  electric  train  staff  and  tablet  systems 
for  single  track  operation.  In  these  last  mentioned 
systems  no  train  is  permitted  to  enter  a  block  sec- 
tion without  first  obtaining  a  tangible  right  to  do  so, 
in  the  form  of  a  staff  or  tablet  which  is  in  effect  a 
metal  train  order. 

The  Southern  Pacific  main  line  over  the  Sierras 
from  Colfax  to  Truckee  is  operated  under  the  electric 
train  staff  system. 

It  remained,  however,  for  the  inventive  Ameri- 
can to  devise  and  develop  the  highest  type  of  block 
signaling,  namely  the  "automatic  system"  in  which 
the  block  signals  are  directly  controlled  by  the  pres- 
ence or  absence  of  trains  in  their  respective  block  sec- 
tions. 

Thomas  S.  Hall  of  Hartford,  Conn.,  was,  as  far 
as  can  be  determined,  the  first  man  to  install  auto- 
matic block  signals,  having  placed  some  in  operation 
on  the  N.  Y.  N.  H.  &  H.  "in  1866  or  67.  These  were 
of  the  disc  type  and  operated  by  track  instruments 
which  were  struck  by  the  wheels  of  passing  trains. 

The  "track  circuit"  was  invented  by  William  Rob- 
inson and  Franklin  L.  Pope,  the  latter  of  whom  in- 
stalled the  first  one  on  the  Boston  &  Lowell  R.  R.  in 
1871.  At  the  Centennial  Exhibition  in  1876  Mr.  Pope 
exhibited  a  track  circuit  working  under  water,  as  a 
practical  demonstration  of  its  ability  to  operate  under 
unfavorable  ballast  conditions. 

For  over  twenty  years  opinion  was  divided  be- 
tween engineers  as  to  the  comparative  merits  of  track 
instruments  and  track  circuits  for  the  operation  of 
automatic  signals  on  steam  railroads.  While  it  was 
generally  admitted  that  the  continuous  track  circuit 
was  theoretically  the  ideal  method,  yet  owing  to  the 
practical  difficulties  encountered  in  the  early  stages 
of  the  art,  many  engineers  felt  that  track  instrument 
control  was  the  more  reliable  of  the  two. 

With  improvements  in  track  ballast,  drainage  and 
methods  of  installation,  and  particularly  because  of 
larger  and  more  efficient  track  relays,  the  track  circuit 
method  gradually  out-distanced  its  competitor  and 
since  about  1895  has  been  the  only  recognized  method 
of  automatic  control  on  steam  railroads. 

It  is  interesting  to  note  that  to  a  certain  extent 
historv  is  now  repeating  itself  on  electric  railroads, 
where  numerous  devices  in  the  shape  of  track  and 
trolley  instruments  are  being  offered  as  substitutes 
for  continuous  track  circuit. 

As  a  general  proposition,  however,  the  manage- 
ment of  most  electric  railroads  using  automatic  block 
signals  fully  realize  the  advantages  of  the  alternating 
current  track  circuit  and  it  is  being  rapidly  intro- 
duced and  extended  on  such  lines. 

The  a.c.  track  circuit  was  invented  by  J.  B.  Stru- 
ble  in  1901  and  the  first  installation  was  made  on  the 
North  Shore  Railroad  between  Sausalito  and  San 
Anselmo  in  1903. 

In  the  early  days  of  automatic  signaling  two  types 
of  signals  were  employed,  the  enclosed  disc  and  the 
rotating  banner. 
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The  first  consisted  of  a  banjo  shaped  head  within 
which  a  red  disc  and  lipht  were  displayed  to  indicate 
"stop"  and  a  green  or  white  disc  and  light  to  indicate 
"clear."  The  disc  and  colored  glasses  were  mounted 
on  a  pivot  and  operated  directly  by  electro  magnets, 
the  current  being  supplied  by  gravity  batteries.  This 
signal,  as  is  obvious,  displayed  both  its  night  and  day 
indications  by  changes  of  color  entirely. 

The  rotating  baimer  signal  had  a  banner  of  spe- 
cial form  and  a  four  lens  lamp  mounted  on  a  vertical 
shaft  in  the  same  manner  as  a  switch  target  which 
shaft  was  rotated  90  degrees  at  each  movement  by 
clockwork,  the  power  being  furnished  by  a  weight 
within  the  signal  post  which  was  wound  up  about 
once  a  week. 

The  control  was  by  means  of  electro  magnets  and 
gravity  batteries  and  the  signal  is  noteworthy  as  re- 
quiring less  electrical  energy  for  its  operation  than 
any  before  or  since  designed.  At  a  test  made  in 
Boston  the  signal  was  operated  a  number  of  times  by 
one  cell  of  gravity  battery,  the  elements  of  which 
were  contained  in  a  five-cent  ink  bottle. 

The  first  semaphore  to  be  used  for  automatic  sig- 
naling was  of  the  electro-pneumatic  type  installed  on 
the  Fitchburgh   Railroad   in   1883. 

In  the  three  automatic  signals  just  mentioned  the 
mechanisms  were  all  placed  as  closely  to  the  signal 
arm  they  operated  as  possible,  and  hence  were  what 
is  now  technically  known  as  "top  mast"  signals.  Such 
a  signal  requires  that  the  maintainer  climb  the  ladder 
to  inspect  or  repair  a  mechanism,  and  to  overcome 
this  objection  the  electro  pneumatic  signal  was  re- 
designed in  1893.  and  its  mechanism  placed  at  the 
base  on  the  post,  the  connections  between  the  mechan- 
isms and  blades  being  run  inside  the  post  itself.  This 
is  now  show-n  as  a  bottom  post  signal. 

Semaphores  operated  solely  by  electric  means 
had  been  used  by  Taylor,  Ramsey,  Weir  and  Lattig  in 
their  electric  interlockings.  but  none  had  been  applied 
to  automatic  puiposes  to  any  extent,  if  at  all,  until 
T.  P.  Coleman  brought  out  his  first  electric  semaphore 
in  1897. 

In  designing  this  signal  to  compete  as  closely  as 
possible  in  first  cost  and  in  cost  of  operation  with  the 
disc  and  banner  types  then  most  commonly  used,  with- 
out sacrificing  safety,  Mr.  Coleman  enclosed  all  the 
moving  parts  except  the  spectacle  and  blade,  provided 
roller  bearings  wherever  practicable,  and  generally  re- 
duced the  power  required  for  its  operation  to  a  mini- 
mum. He  placed  the  mechanism  in  a  case  at  the  base 
of  the  signal  at  a  convenient  height  from  the  ground 
for  inspection  and  adjustment. 

Many  of  the  ideas  contained  in  this  design  have 
been  embodied  in  the  present  types  of  electric  sema- 
phores, of  which  there  are  upwards  of  75.000  in  service 
today. 

Within  the  last  five  years  the  original  top-mast 
idea  has  been  applied  to  several  designs  of  electric 
semaphores,  and  today  there  are  a  number  in  success- 
ful operation. 

Since  its  first  introduction  to  this  country,  the 
"clear"  and  "caution"  indications  of  practically  all 
semaphore  signals  were  displayed  by  depressing  the 
arm  below  the  horizontal  and  providing  an  artificial 


counterweight  lor  restoring  it  to  the  horizontal  or 
"stop"  position  by  gravity.  In  recent  years,  however, 
it  has  become  the  general  practice  on  a  number  of 
railroads  to  incline  the  blade  upwardly  for  the  "cau- 
tion" and  "clear"  indications,  which  has  been  the  prac- 
tice in  Germany  for  many  years.  The  main  advantage 
of  this  is  that  the  blade  becomes  its  own  counter- 
weight and  any  accumulation  of  sleet  and  snow  will 
assist  in  restoring  it  to  the  "stop"  position  instead  of 
retarding  its  return,  as  in  the  "lower  quadrant"  type. 

The  practice  of  using  signals  displaying  three  dis- 
tinct indications  with  one  arm  and  light  has  grown 
considerably  in  favor  of  late  years. 


ELECTRIC  FIRING  OF  SHOTS. 

As  a  result  of  cflforts  to  make  the  firing  of  shots  in 
coal  mines  safer,  systems  of  firing  by  electricity  have 
been  developed.  These  systems,  in  the  best  practice, 
require  that  all  men  shall  be  out  of  the  mine  before 
any  shots  are  fired.  The  essential  features  of  a  good 
electrical  firing  system,  according  to  information  just 
compiled  by  the  Bureau  of  Mines,  are  as  follows : 

The  mine  is  wired  with  rubber-covered  wires  laid 
in  parallel  in  order  that  one  defective  shot  may  not 
prevent  others  from  being  fired.  On  the  main  entries 
No.  6  rubber-covered  wire  is  used,  on  the  cross  entries 
No.  10  or  No.  12,  and  in  the  rooms  No.  14  wire.  These 
wires  are  hung  from  props  or  from  plugs  set  in  the 
roof.  At  the  mouth  of  each  cross  entry  there  is  placed 
a  locked  box  in  which  there  is  a  single-pole  double- 
throw  switch  that  is  arranged  to  open  downward  to 
avoid  accidental  contact  by  falling.  A  similar,  though 
smaller,  switch  is  in  some  mines  placed  at  the  mouth 
of  each  room,  or  else  the  room  wire  is  cormected  to  the 
wire  on  the  cross  entry  without  the  use  of  a  switch. 
.\t  the  mouth  of  the  mine  there  is  a  shot-firing  cabin 
in  which  a  100-ampere,  two-pole,  single-throw  switch 
is  placed.  There  is  a  similar  switch  of  the  same  size 
in  the  power  house.  This  plan  insures  that  there  shall 
always  be  at  least  three  open  switches  between  the 
mine  and  the  power  house  when  the  shot  is  being 
connected  up.  Fig.  1  illustrates  the  arrangement  of 
shot-firing  wires  in  a  mine  room. 

The  operation  of  the  system  is  as  follows:  Everv 
employe  in  the  mine  is  given  a  brass  check  with  his 
number  stamped  upon  it.  Upon  entering  the  mine  he 
hangs  his  check  upon  a  check  board  in  the  shot-firing 
cabin.  This  board  has  painted  upon  it  numbers  which 
correspond  to  the  numbers  on  the  checks,  and  each 
check  is  hung  over  the  proper  number.  No  one  is 
allowed  to  enter  the  mine  unless  he  has  previously 
hunsr  un  h's  check  on  the  check  board. 

Usually  the  miners  are  allwed  a  certain  maximum 
number  of  shots  for  each  working  place — generally 
three.  The  coal  is  undercut  in  most  places,  and  per- 
missible explosives  are  used.  Special  shot  firers  go 
through  the  mine  during  the  dav  examining  the  shots 
as  thev  are  being  prepared  by  the  miner  and  distrib- 
uting the  electric  detonators.  In  some  instances  the 
miner  tamps  the  shots  himself:  in  others  the  shots  are 
tamped  by  the  special  shot  firers.  If  the  miner  tamps 
the  shots,  he  connects  the  detonator  legs  sticking  out 
of  the  shot  hole  to  the  No.  14  wire,  which  extends  up 
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the  roadway  of  the  room,  notes  that  the  connection  at 
the  room  mouth  is  made,  and  then  leaves  the  mine.  In 
connecting  tlie  detonator  legs  to  the  No.  14  wire  care 
is  taken  to  strip  the  insulation  off  the  lead  wires  and 
to  wrap  the  legs  around  the  No.  14  wire,  not  looping 
them,  as  is  done  in  some  mines. 

After  all  the  miners  have  left  the  mine  the  shot 
firer  goes  through  each  entry  and  notes  that  the  switch 
at  the  mouth  of  each  room  is  closed  or  that  the  connec- 
tion is  made  at  the  room  mouth  if  the  switch  is  not 
used.    At  the  mouth  of  each  cross  entry  he  unlocks  the 
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Fig.   1.     Proper  Arrangement   of   .Shol-Firlrig   Wire.s 
In   Mine   Room. 

switch  box,  llirows  in  the  switch,  and  locks  the  box. 
He  then  jiroceeds  to  the  mouth  of  the  mine,  enters 
the  shot-firing  cabin,  and  notes  that  all  the  checks  have 
been  taken  off  the  board,  which  signifies  that  the  check 
owners  have  left  the  mine.  If  any  checks  are  still  re- 
maining on  the  board,  he  searches  the  mine  until  the 
men  represented  by  the  checks  are  found,  or  if  any 
miner  has  left  the  mine  without  taking  his  check  with 
him  this  fact  is  determined.  Usually  there  is  a  fine 
provided  for  failure  to  leave  or  take  away  a  check  at 
the  proper  time. 

When  the  shot  firer  has  ascertained  that  all  the 
checks  have  been  taken  from  the  board,  he  then  goes 
to  the  power  house,  where  there  is  a  switch  provided, 
and  generally  an  electric  generator  giving  direct  cur- 
rent of  about  500  volts,  to  fire  the  shots.  The  shot  firer 
instructs  the  man  in  the  power  house  to  throw  in  the 
power  house  switch  and  then  returns  to  his  own  cabin, 
unlocks  the  switch  box  there,  and  throws  in  the  switch, 
thus  firing  all  the  shots  in  the  mine.     After  the  shots 


have  been   fired,  the  shot  firer  opens  the  switch  and 
locks  the  box. 

There  are  always  some  misfires,  caused  by  care- 
lessness in  making  connections,  by  falls  of  roof  derang- 
ing the  wires,  or  by  projecting  portions  of  the  roof 
cutting  the  insulation  ofl:'  the  wires.  The  fire  boss  goes 
into  the  mine  about  an  hour  after  the  shots  have  been 
fired  and  unlocks  each  box,  throws  out  the  switch,  and 
locks  the  box  again  He  then  proceeds  to  each  work- 
ing place,  notes  what  shots  failed  to  go  off,  and  con- 
nects them  up  properly.  When  he  leaves  the  mine  at 
the  close  of  his  shift  he  unlocks  each  box,  throws 
in  the  switches,  and  fires  the  shots  just  as  a  shot  firer 
on  a  day  shift  would  do.  By  this  procedure  the  num- 
ber of  failures  is  reduced  to  a  minimum.  The  average 
proportion  of  failures  is  said  to  be  about  one-half  of 
1  per  cent,  or  about  one  failure  to  every  200  shots. 

Fig.  2  shows  a  plan  of  mine  workings  wired  for 
such  a  method  of  electrical  firing. 

The  cost  of  equipping  a  mine  for  firing  shots  by 
the  method  above  outlined  varies  from  $1000  to  $3000, 
depending  upon  the  size  of  the  mine.  The  maintenance 
and  operation  of  the  system  is  said  to  cost  from  1 
to  3  cents  per  ton.  It  has  been  used  successfully  for 
some  time  past  in  some  coal  fields,  and  its  adoption 
in  other  fields,  when  permitted  by  local  conditions, 
would  reduce  accidents  in  coal  mines. 


THE  ELECTRICAL  INDUSTRY  AND  TRADE  IN 
GREAT  BRITAIN. 

Last  year  the  electrical  industry  experienced  a 
large  measure  of  prosperity  in  the  United  Kingdom,  so 
far  as  the  output  was  concerned,  but  it  is  claimed  that 
price  cutting  was  so  general  and  severe  that  the 
returns  from  dynamos  and  motors  fell  to  a  point  where 
they  could  not  be  sold  at  a  profit.  As  a  result  of  the 
recent  coal  strike,  attention  has  been  widely  directed 
to  the  use  of  electricity  for  motive  power,  lighting, 
cooking,  etc.  The  manager  of  one  of  the  electric  com- 
panies in  London  stated  recently  that  his  company  had 
orders  for  nine  months  ahead  for  motors,  which  would 
tax  the  full  capacity  of  its  works.  The  electrification  of 
railways  was  carried  on  to  a  greater  extent  in  1911 
than  in  the  preceding  year,  especially  in  London  and 
the  north  of  England. 
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Fig.  2.      Plan  of  Mine  W'orkings  Wired  for  Electrical  Firing. 
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The  Golden  Poppy  Special  leaves  tonight  for  the 
great  convention  of  the  National  Electric  Light  Asso- 
ciation. Throughout  the  week 
San  Francisco  eastern  visitors  have  been  experi- 

In  1915  encing    the    exhilarating  effects  of 

western  enterprise  and  hospitality. 
The  move  for  the  next  two  days  will  be  concentrated 
upon  Seattle.  Never  before  has  the  West  shown  such 
united  force  in  boosting  an  electrical  convention. 

Strength  be  to  her  strong  right  arm  during  the 
next  week!  May  she  consuniate  with  characteristic 
efficiency  a  task  labored  for  so  long! 

The  West  feels  justified  in  asking  the  Seattle  con- 
vention for  a  second  visit  from  her  eastern  brothers. 
This  time  a  world  triumph  in  engineering  will  be 
celebrated.  In  a  word,  the  Golden  Poppy  Special  goes 
north,  bedecked  with  its  thousands  of  golden  poppies, 
prepared  to  pop  a  definite  question  to  the  National 
Electric  Light  Association  in  convention  assembled — 
and  no  other  answer  will  be  taken  but  "we'll  come  to 
San  Francisco  in  1915." 


Since  the  days  of  long  ago,  when  Archimedes  an- 
nounced that  he  could  move  the  world  with  his  lever, 
engineers  have  recognized  that  the 
Convention  strength  of  a  lever  or  beam  varied 

Papers  with    the   breadth    of   cross-section 

in  the  material  employed.  They 
have  known  that  its  depth  in  cross-section  was  also  a 
factor  in  the  strength  attained  and  that  this  strength 
increased  in  a  greater  proportion  than  similar  increase 
in  breadth.  Indeed,  careful  modern  mathematical  in- 
vestigation has  shown  conclusively  that  while  a  beam 
increases  in  strength  directly  with  breadth,  by  dou- 
bling the  depth,  its  strength  is  increased  ,fourfold. 

Thorough  discussion  is  the  modern  lever  that 
moves  a  world  of  engineering  thought.  The  papers 
to  be  presented  at  the  Seattle  convention  discuss  sub- 
jects of  the  most  interesting  and  vital  nature  to  the 
electric  lighting  industry.  These  papers,  presented 
by  the  greatest  living  authorities  in  each  particular 
subject,  represent  the  last  word  of  advance  yet  ac- 
complished. W^ithin  the  hearing  of  the  readers  will 
be  men  of  national  experience,  pre-eminently  qualified 
to  discuss  with  force  and  vigor.  Breadth  of  view 
should  indeed  be  seen  on  all  sides,  but  above  all  depth 
should  not  be  forgotten. 

The  enormous  strides  taken  in  the  electric  light- 
ing industry  in  recent  years  have  made  it  beyond  hu- 
man power  for  a  single  individual  to  master  the  sub- 
ject in  all  its  various  ramifications.  The  importance 
of  carefully  filed  papers  and  discussions  on  vital  topics 
is  made  manifest  from  the  experiences  each  day  en- 
countered by  those  engaged  in  the  art.  No  longer  do 
we  consider  the  publishing  broadcast  of  results  attained 
by  years  of  faithful  study  and  investigaion  as  a  possi- 
ble placing  of  weapons  in  the  hands  of  our  competi- 
tors. The  old  world  has  grown  too  big  and  too  broad 
for  such  narrow-minded  views.  The  dark  and  murky 
den  of  the  alchemist  of  the  middle  ages  presents  a  vivid 
picture  of  the  stagnation  sure  to  result  from  such  nar- 
row-minded practice. 

In  the  grinding  out  of  our  national  supply  of  elec- 
tric power  for  lighting  there  is  used  every  mechanism 
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known  to  human  invention.  The  brains  of  our  great 
commercial  engineers  play  no  insignificant  part  in  the 
onward  trend  of  affairs  electrical.  It  takes  little  stretch 
of  imagination  to  picture  the  inner  workings  of  our 
modern  intellectual  talent  as  being  analogous  to  a 
complete  and  highly  efficient  modern  power  plant 
wherein  smoothly  running  cams,  gears,  ratchets  and 
levers  convert  fleeting  mental  inspirations  into  full- 
blown practical  ideas  for  the  advance  of  the  industry. 
Careful  and  earnest  discussion  may  be  likened  to  levers 
which  put  ideas  into  harmonious  action. 

It  is  to  be  hoped  that  all  qualified  to  speak  will 
not  hesitate  to  do  so  and  that  the  discussion  may  pro- 
ceed with  vim  and  vigor.  Thus,  with  discussion  duly 
proportioned  in  breadth  and  depth  by  men  of  pre-emi- 
nent attainments  in  the  questions  at  issue,  this  mod- 
ern lever  should  in  truth  move  a  world  of  engineering 
thought.  When  thus  properly  constructed  let  us 
then  rest  this  lever  upon  its  fulcrum — the  National 
Electric  Light  Association — and  the  lighting  industry 
will  move  ahead  as  it  is  wont  to  do  by  leaps  and 
bounds. 


Some  weeks  ago  editorial  comment  was  made  in 
these  columns  relative  to  the  engineering  opportuni- 
.  ties  immediatelv  ahead  in  China  for 

British  Engineer-  Western  engineers.  Indeed,  the  re- 
ing  Activities  in  awakening  of  China  and  its  gigan- 
^"•"*  tic  possibilities  form  no  mean  asset 

to  the  great  cities  on  the  western  slope  of  .\merica. 
That  the  energies  of  our  engineering  brothers  in  the 
British  Isles  are  to  be  at  once  concentrated  upon  China 
in  an  effort  to  cut  off  from  us  our  natural  birthright  is 
clearly  shown  in  an  excerpt  appearing  on  another  page 
under  the  heading  of  British  Engineering  .\ctivity  in 
China. 

Engineers  of  the  Pacific  Coast  States  and  Western 
Canada  have  been  so  engrossed  in  building  an  empire 
within,  time  to  look  out  over  the  seas  to  add  to  our 
engineering  accomplishments  has  indeed  been  scant. 
It  is  but  natural  to  believe  that,  due  to  their  favored 
location,  western  sea  port  cities,  equipped  with  every 
modern  convenience,  are  in  a  position  to  connnand  a 
respectful  hearing  in  competitive  commercial  activity 
soon  to  be  brought  about  in  the  completion  of  the 
Panama  Canal. 

In  this  readjustment  of  the  world's  commerce 
new  empires  and  new  industrial  centers  will  be  formed. 
The  favored  situation  of  the  western  slope  of  America, 
constituting  in  a  measure  a  center  of  gravity  between 
the  old  and  the  new,  should  make  this  locality  the 
stage  upon  which  many  of  the  engineering  feats  of 
these  new  empires  are  to  be  acted. 

Such  a  realization  have  more  than  one  precedent, 
as  can  be  easily  verified  by  reference  to  history.  In 
the  thirteenth  and  fourteenth  centuries,  the  reawaken- 
ing of  Western  Europe  and  reopened  activities  with 
Western  Asia  made  the  central  cities — Venice,  Naples, 
Florence  and  others — world  powers  in  transporting 
this  world  activity  from  the  east  to  the  west  and  from 
the  west  to  the  east.  Indeed,  returning  to  the  situation 
in  the  new  west,  long  since,  Seward  has  said  the 
Pacific   Ocean,  its  shores,  its   islands   and  the  vast  re- 


gions beyond,  will  become  the  chief  theater  of  events 
in  the  world's  great  hereafter. 

Immediately  to  our  west,  situated  on  the  same 
waters  that  lap  our  shores,  one-third  of  the  population 
of  the  globe  is  located.  The  Puget  Sound,  the  Colum- 
bia River,  the  San  Francisco  Bay,  San  Pedro  and  San 
Diego  harbors  will  soon  have  a  great  work  in  bearing 
burdens  to  this  vast  empire  across  the  seas.  No  in- 
significant part  of  this  burden  should  be  that  of  trans- 
porting our  just  share  of  brains  and  talent  to  aid  in 
this  great  work.  It  behooves  our  engineering  firms, 
then — both  designing  and  industrial — to  get  busy  in 
planning  a  competitive  campaign  to  meet  that  already 
inaugurated  by  our  British  cousins  in  China. 


In  our  issue  of  Dec.  2,  1911,  there  was  published 
an  article  by  the  late  Richard  T.  Crane  on  The  Futility 
of  Technical  Schools.  We  took 
The  Engineer  and  occasion  at  that  time  to  comment 
Constructive  editorially  on  the  many  unjust  and 

Citizenship  harsh     criticisms     made     by     Mr. 

Crane. 

Elsewhere  in  these  columns  will  be  found  the 
graduating  address  on  the  Relation  of  the  Engineer  to 
Constructive  Citizenship,  by  Lester  S.  Ready  who 
recently  received  his  degree  from  the  college  of  me- 
chanical engineering  at  the  University  of  California 
and  who  was  awarded  the  class  medal  as  being  the 
most  distinguished  student  of  a  class  of  679  receiving 
their  diplomas.  The  ideas  of  this  young  man  are  in- 
teresting to  engineers  and  embody,  in  a  measure,  a 
complete  answer  to  the  shallow  arguments  put  forth 
by  Mr.  Crane.  Indeed  all  of  the  criticism  put  forth  by 
the  late  founder  of  Crane  &  Co.  smelled  so  of  the  dol- 
lar and  cent  valuation  that  many  were  prone  to  cast 
aside  the  criticism  without  going  further,  but  now 
in  these  views  of  the  young  technical  graduate  so  ably 
expressed,  the  keen  observer  notes  at  a  glance  that 
citizenship — the  prime  reason  for  the  state's  investing 
enormous  sums  in  the  technical  training  of  the  young 
— is  being  immeasurably  heightened. 

The  technical  institutions  of  the  West  will  for 
the  next  month  continue  to  pour  forth  their  engineer- 
ing graduates  into  the  broiling  sea  of  commercial  life. 
The  able  leaders  of  engineering  in  this  vast  western 
domain  are  fast  beginning  to  acknowledge  the  prowess 
of  high  ideals  here  imbued,  and  the  peculiar  fitness 
of  her  sons  to  grapple  with  western  problems.  The 
first  of  these  institutions  to  hold  its  commencement 
thus  far  this  year  was  the  University  of  California. 
Although  a  record-breaking  class  has  just  graduated 
from  the  mechanical  and  electrical  engineering  depart- 
ment, over  ninety  per  cent  of  these  young  men  have 
already  found  technical  positions  in  spite  of  the  fact 
that  only  ten  days  have  elapsed  since  their  graduation. 
Undoubtedly  by  the  great  engineering  corporations  the 
same  hungrv  search  for  capable  energetic  men  will 
be  made  among  the  Stanford  graduates,  those  of 
Washington,  Oregon  and  other  western  institutions. 

The  Toumal  offers  the  heartiest  congratulations 
to  these  voung  engineers  and  trusts  that  they  will 
never  swerve  from  their  high  public  trust — that  of 
raising  to  the  highest  standard  of  excellence  possible, 
the  relation  of  the  engineer  to  constructive  citizenship. 
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PERSONALS. 
C.   R.   Dederick,  an  electrical   supply   dealer  of  Portland, 
was   at    Sau    Francisco    this    week. 

Rudolph  W.  Van  Norden,  consulting  engineer  at  San 
FYancisco,  has  returned  from  Fresno. 

H.  R.  Noack,  president  of  Pierson,  Roeding  &  Company, 
has  returned  to  San  Francisco  from  Los  Angeles. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  Power 
and  Gas,  has  returned  to  San  Francisco  from  Santa  Cruz. 

Thomas  Mirk  of  the  firm  of  Hunt,  Mirk  &  Co.  spent  the 
past  week  at  Los  Angeles  and  San  Diego  on  engineering 
business. 

C.  O.  Poole,  of  the  firm  of  Manifold  &  Poole,  electrical  en- 
gineers of  Los  Angeles,  spent  a  few  days  at  San  Francisco 
during  the  past  week. 

F.  F.  Skeel,  manager  of  the  Crouse-Hinds  Company,  re- 
turned to  San  Francisco  during  the  past  week,  after  visiting 
Los  Angeles  on  business. 

H.  A.  Hughes,  formerly  with  the  Pittsburg  office,  has 
joined  the  sales  corps  of  the  VVestinghouse  Electric  &  Manu- 
facturing Company's  San  Francisco  office. 

Frank  H.  Gale,  in  charge  of  advertising  for  the  General 
Electric  Company,  was  at  San  Francisco  this  week  from 
Schenectady,  leaving  for  Seattle  on  Friday  night. 

Frank  Connell,  head  of  the  Skinner  Engine  Company,  of 
Erie,  Pa.,  spent  the  past  week  at  San  Francisco,  where  he 
came  to  meet  his  family  on  their  return  from  the  Orient. 

J.  G.  Blake,  general  superintendent 'of  the  Postal  Tele- 
graph Cable  Company,  with  headquarters  at  San  Francisco,  is 
at  New  York  with  the  Intention  of  spending  six  weeks  in  the 
East. 

E.  W.  Bannister,  formerly  assistant  engineer  on  the  Los 
Angeles  Aqueduct,  has  been  appointed  sales  engineer  for  the 
Aqueduct  Advisory  Board,  selling  surplus  equipment  and 
materials. 

C.  W.  Waller,  a  successful  promoter  of  electric  power  en- 
terprises, has  returned  from  a  European  trip  and  is  again 
making  his  headquarters  in  the  Alaska  Commercial  Build- 
ing, San  Francisco. 

Alvah  K.  Lowrie,  one  of  the  directors  of  the  Aluminum 
Company  of  America,  recently  visited  the  San  Francisco  of- 
fice of  Pierson,  Roeding  &  Co.,  while  en  route  from  the  Orient 
to  his  home  in  the  East. 

G.  M.  Robertson,  engineer  of  the  Board  of  Fire  Under- 
writers of  the  Pacific,  has  returned  to  San  Francisco  after  a 
trip  to  Chicago,  where  he  was  elected  vice-president  of  the 
National  Fire  Protective  Association. 

O.  M.  Rau,  general  manager  of  the  Commonwealth  Power 
Company  oi:  Milwaukee,  Wis.,  is  at  Los  Angeles,  with  Mrs. 
Rau  and  will  go  to  Seattle  during  the  coming  week  to  attend 
the  annual  convention  of  the  N.  E.  L.  A. 

Leslie  F.  Curtlss,  formerly  with  the  General  Electric  Com- 
pany at  Schenectady,  N.  Y.,  and  a  graduate  of  Tuffs  College. 
in  the  class  of  1910,  has  been  appointed  instructor  in  elec- 
trical engineering  at  the  ITniversity  of  Washington,  Seattle. 

Clarence  Cory  Harshman,  nephew  of  C.  L.  Cory  of  San 
Francisco,  shipped  aboard  the  Manchuria  on  last  Thursday 
as  a  fireman.  The  young  apprentice  will  return  from  China 
in  time  to  assume  his  studies  at  the  University  of  California 
in  the  fall. 

M.  F.  Steele,  of  the  sales  force  of  F.  H.  Poss,  Pacific  Coast 
agent  for  the  Benjamin  Electric  Company,  spent  the  past 
week  at  Seattle,  installing  an  exhibit  of  Benjamin  electrical 


materials  at  the  National  Electric  Light  Association  conven- 
tion hall. 

Chas.  R.  Rail,  secretary  and  treasurer  of  the  Pittsburg 
Piping  &  Equipment  Company,  has  returned  to  Pittsburg 
after  spending  two  weeks  in  California  with  Theo  F.  Dredge, 
Pacific  Coast  representative  for  the  company. 

Arnold  Pfau,  hydraulic  engineer  with  the  Allis-Chalmers 
Company,  has  returned  from  Milwaukee  and  will  spend  a 
week  or  two  at  the  San  Francisco  office  of  the  company  on 
business  connected  with  hydroelectric  contracts  to  be  let  in 
California. 

Harold  W.  Cope,  assistant  manager  of  the  industrial  and 
power  department  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  of  East  Pittsburg  visited  the  district  offices 
at  Los  Angeles  during  the  past  week  on  his  way  to  the  N.  E. 
L.  A.  convention  at  Seattle. 

T.  E.  Bibbins,  local  manager  of  the  General  Electric  Com- 
pany's San  Francisco  office,  and  E.  O.  Shreve,  sales  manager 
with  the  company,  accompanied  the  Red  Special  to  the  N.  E. 
L.  A.  convention  as  far  as  Los  Angeles,  whence  they  came 
directly  to  San  Francisco. 

S.  P.  Russell,  manager  of  the  electrical  supply  depart- 
ment of  the  H.  W.  Johns-ManvlUe  Company's  San  Francisco 
house,  is  spending  two  weeks  at  the  Presidio  on  duty  at 
the  militia  encampment.  He  is  first  lieutenant  of  the  Sixth 
Company  of  the  Coast  Artillery,  N.  G.  C. 

Joseph  B.  Kahn,  superintendent  of  the  municipal  elec- 
tricity department  of  Alameda,  is  preparing  plans  for  a  new 
fireproof  power-house  building  for  the  steam  plant,  which  is 
to  be  doubled  in  capacity  by  the  installation  of  additional  en- 
.gines  and  generators  at  an  estimated  cost  of  $110,000. 

William  Nixon,  chief  of  the  department  of  electricity  of 
San  Francisco,  addressed  the  Downtown  Committee  of  the 
Chamber  of  Commerce  at  their  weekly  luncheon  last  Wednes- 
day. He  explained  the  operation  of  the  city's  fire-  alarm  tele- 
'  graph  system  and  described  the  electrical  inspection  methods 
of  his  department. 

W.  C.  Baker,  of  Salt  Lake  City,  formerly  assistant  to  the 
superintendent  of  the  electrical  railway  system  of  that  city, 
has  been  appointed  superintendent  of  the  Yakima  division  of 
the  Oregon-Washington  Railroad  &  Navigation  Company,  and 
of  the  Yakima  Valley  Transportation  Company  and  electric 
lines  owned  by  the  Harriman  interests. 

Hans  von  Schulthess,  consulting  engineer  of  Zurich, 
Switzerland,  is  investigating  and  reporting  upon  Pacific  Coast 
hydroelectric  plants  in  the  course  of  an  American  trip  In  the 
interest  of  Swiss  financiers.  He  has  already  visited  several 
of  the  properties  in  Southern  and  Central  California,  and  ex- 
pects to  proceed  to  Seattle  on  the  Golden  Poppy  Special. 

J.  H.  Pardee,  vice-president  and  manager  of  the  operat- 
ing department  of  J.  G.  White  &  Company  of  New  York,  ar- 
rived from  the  East  and  spent  several  days  at  San  Francisco 
before  departing  for  Seattle  to  attend  the  National  Electric 
Light  Association's  annual  convention.  He  was  accompanied 
by  C.  F.  Conn,  assistant  manager  of  the  firm's  San  Francisco 
office,  when  he  went  north. 

C.  W.  Larner,  representing  the  Wellman.  Seaver,  Morgan 
Company,  of  Cleveland,  Is  among  the  representatives  of 
eastern  water  wheel  manufacturers  who  are  at  San  Fran- 
cisco conferring  with  the  management  of  the  Great  Western 
Power  Company  regarding  the  details  for  their  proposed 
35,000  h.p.  water  wheel  for  the  additional  generating  unit  that 
is  to  be  installed  In  the  extension  of  the  power  station  at 
Big  Bend. 
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The  delegates  to  the  Seattle  convention  of  the  National 
Electric  Light  Association  who  spent  the  past  week  in  Cali- 
fornia en  route  from  Boston  and  New  York  City  on  the  Red 
Special   were   as   follows:      J.   R.   Grouse   and   wife.   National 
Quality  Lamp  Division  of  General  Electric  Company;    H.  A. 
Tremaine  and  wife,  National  Quality  Lamp  Division  of  General 
Electric  Company;   Ray  D.  Lillibridge,  Wagner  Electric  Man- 
ufacturing Company;   F.  M.  Tait  and  wife,  The  Dayton  Power 
&   Light  Company;    Charles  Wuichet  and   wife,   The  Dayton 
Power  &   Light  Company;    A.   E.   Carrier  and   wife,  National 
Carbon  Company;  H.  B.  Logan  and  wife,  Dossert  &  Company; 
R.  W.  Charles  and  wife,  Otis  Elevator  Company;   T.  E.  Mur- 
ray and  wife,  N.  Y.  Edison  Company;   John  W.  Lieb,  ]r. ,  and 
wife,  N.  Y.  Edison  Company;  John  R.  Graham  and  wife,  Ban- 
gor Railway   &   Electric   Company;    Miss  Julia   Engler,   Miss 
Graham;   Arthur  Williams,  N.  Y.  Edison  Company;    S.  C.  D. 
Johns   and    wife,    Cleveland    Electric    Illuminating   Company; 
B.  J.  Bechtel  and  wife,  Hodenpyl,  Hardy  Company;   T.  Beran 
and  wife.  General  Electric  Company;    George  W.  Elliott  and 
wife,  Electrical  World;  Chas.  H.  Hodskinson  and  wife,  Edison 
Electric  Illuminating  Company;   G.  T.  Hanson,  Okonite  Com- 
pany;  Leslie  C.  Love;   J.  W.  Howell  and  wife,  General  Elec- 
tric Company;   D.  C.  Shain  and  wife,  Scranton  Electric  Com- 
pany; George  W.  Higgins  and  wife,  New  York  Central  Lines; 
J.  B.  Seaman,  The  Philadelphia  Electric  Company;   B.  Frank 
Day,  The  Philadelphia  Electric  Company;   R.  S.  Hale,  Edison 
Electric  Illuminating  Company;   S.  G.  Rhodes  and  wife.  New 
York  Edison  Company;    S.  E.  Doane,  National  Quality  Lamp 
Division  of  General  Electric  Company;  E.  W.  Lloyd  and  wife, 
Commonwealth   Edison  Company;    Arthur  B.   Huey  and   wife. 
The  Philadelphia  Electric  Company;    J.  B.   McCall  and   wife. 
The  Philadelphia  Electric  Company;   C.  L.  Bundy  and  wife, 
Philadelphia    Electrical    &    Jfanufacturing    Company;    A.    H. 
Manwaring   and    wife.    The    Philadelphia    Electric    Company; 
H.  T.  Paiste  and  wife,  H.  T.  Paiste  Company;   Noruuin  Mac- 
Beth  and  wife,  illuminating  engineer;   F.  W.  Sanford,  General 
Electric   Company;    J.   O.   Montignani,   Rochester   Railway   & 
Light  Company;    T.   H.  Yawger,  Rochester  Railway   &  Light 
Company;    A.  Parshall,   Ellenville   Electric   Company;    Stuart 
Wilder.  Westchester  Lighting  Company;    W.   E.   G.   Mitchell, 
Mitchell-Rand    Company;    H.    Inches,    Blodgett    &    Company; 
Newton  W.  Leidy,  N.  Y.  Edison  Company;    \V.  W.  Freeman, 
Edison   Electric   Illuminating   Company;    T.   I.   Jones,   Edison 
Electric    Illuminating    Company;    Charles    Horstman,    United 
Electric   Light    &    Power   Company;    Miss   Marie    Horstman; 
A.  A.   Brown,   Westinghouse  Electric   &   Manufacturing  Com- 
pany;   W.   S.   Rugg,   Westinghouse   Electric   &    Manufacturing 
Company;  T.  J.  Place,  Westinghouse  Electric  &  Manufacturing 
Company;    Phillip  S.  Dodd  and  wife.  National  Quality  Lamp 
Division    of   General    Electric    Company;    A.    W.    Hellis,   The 
Westinghouse    Machine    Company;     E.    C.    Brown,    Dearborn 
Drug  &  Chemical  Works;    M.   M.  Eckhardt,  Derby  Gas  Com- 
pany;  J.  Brodie  Smith  and  wife,  Manchester  Traction,  Light 
&  Power  Company;  Daniel  Goss  and  D.  C.  Goss.  Edison  Elec- 
tric Illuminating  Company;    F.  J.   Whitting  and   wife,   Stone 
&  Webster;    Charles  B.  Burleigh  and  wife,  General  Electric 
Company;    W.  R.  Eaton  and  wife,  Cambridge  Electric  Light 
Company;   James  I.  Ayer  and  wife.  Simplex  Electric  Heating 
Company:    Geo.   R.    Stetson   and    wife.    New    Bedford   Gas    &■ 
Edison   Light   Company;    W.  J.   Keenan   and   wife,   Pettingill- 
Andrews  Company;    A.  M.  Barnes  and  wife,  Cambridge  Gas 
Light  Company;   D.  W.  Low     of  Otis  &  Hough. 


NEW  CATALOGUES. 

Fancleve  Specialty  Company  have  published  a  new  cata- 
logue of  electric  fittings. 

Bulletin  No.  136  from  the  Electric  Storage  Battery  Com- 
pany is  concerned  with  the  development  and  use  of  Storage 
Battery  Railway  Cars. 


Sprague  Electric  Works  of  the  General  Electric  Company 
have  issued  a  neat  descriptive  pamphlet  and  price  list  of 
Creenfielduct,  their  new  galvanized  conduit. 

H.  W.  Johns-Manville  Company  have  issued  an  interest- 
ing pamphlet  on  the  Audifren-Singrun  refrigerating  machine 
requiring  from  V2  to  4  h.p.  and  forming  an  ideal  load  for 
central  stations. 

Circular  1194,  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  cover  Type  Q  direct  current  engine 
driven  generators,  and  describes  their  construction  very 
fully  as  well  as  illustrating  the  various  parts. 

The  Electric  Storage  Battery  Company  has  prepared  a 
blue  prirtt  map  of  the  United  States  showing  the  location  of 
their  sales  offices,  depots,  construction  and  operating 
branches,  and  inspectors.  This  exhibits  to  a  remarkable 
degree  this  company's  claim  of  a  superior  service  organiza- 
tion. 

For  the  purpose  of  encouraging  the  use  of  "Sunbeam 
Mazda"  lamps,  an  attractive  booklet  entitled  "Advertising 
Sunbeam  Mazda  Lamps  in  Newspapers"  has  been  prepared 
for  distribution  by  the  Western  Electric  Company.  In  it 
will  be  found  numerous  suggestions  for  advertising  copy  and 
appropriate   black  and   white   illustrations. 

The  General  Electric  Company  has  just  issued  Bulletin 
No.  49159,  which  is  descriptive  of  Electric  Hoists  manufac- 
tured by  that  company.  Bulletin  4947,  is  devoted  to  the  illum- 
ination of  electric  railway  cars  and  the  advantages  possessed 
by  Edison  Mazda  and  Gem  lamps  for  this  service.  The  ex- 
tent to  which  electric  drive  is  being  applied  to  the  shoe  and 
leather  industry,  and  the  advantages  to  be  derived  from  this 
application,  are  shown  in  Bulletin  No.  4931,  which  contains 
illustrations  and  descriptions  of  various  installations  of  this 
nature. 

A  series  of  intimate  views  of  the  Hawthorne  works  of 
the  Western  Electric  ('ompany  has  recently  been  arranged 
for  post  card  use  and  is  intended  to  give  the  company's 
friends  a  better  idea  of  what  the  "Electrical  Capital  of 
America"  really  is  and  what  is  being  done  there,  industrially 
and  socially.  The  series  consist  of  twelve  views  showing 
a  general  view  of  the  works,  the  imposing  water  tower,  the 
telephone  apparatus  shops,  the  general  merchandise  ware- 
house, the  interior  of  the  lead  press  room  in  the  cable  plant, 
a  view  showing  how  cable  cores  are  built  up,  a  corner  of  the 
switchboard  department,  the  cord  department,  an  elec- 
tric motor  truck  in  the  warehouse,  the  brass  band  which 
makes  good  music  as  well  as  "quality  apparatus,"  the  lunch 
room  with  a  seating  capacity  of  3000  and  one  of  the  annual 
field  day  events  of  the  athletic  association. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  recently  issued  the  following  descriptive  leaflets  de- 
scribing the  various  forms  of  apparatus  mentioned  below: 
2303,  Direct  Current  Crane  Motors,  detailed  and  completed 
views  being  shown.  2313,  No.  907  Commutating  Pole  Mine 
Motors.  2314,  No.  909  Commutating  Pole  Mine  Motors.  2315, 
No.  910  Commutating  Pole  Mine  Motors.  2464,  Type  HD  Rheo- 
stats for  d.c.  Motors.  2377,  Box  FVame  Interpole  Railway 
Motor  No.  308  B-2  for  locomotive  work.  2376,  Box  Frame 
Interpole  Railway  Motor  No.  321  for  use  on  600-1200-volt  serv- 
ice. 2370,  Covers  various  details  of  railway  motors  such  as 
bearings,  brushholders.  commutators,  field  coils,  etc.  2368, 
Strap  Wound  Armature  Coils  of  Westinghouse  Railway 
Motors.  This  leaflet  contains  a  reprint  from  the  Electric 
Railway  Journal  on  the  subject  of  "Square  Wire  or  Strap 
Copper  Construction."  2444,  Equalizer  ny  Wheel  Hoisting 
Sets.  This  leaflet  3hows  application  and  diagramatic  views 
of  these  sets  and  full  explanation  of  their  method  of  opera- 
tion. 2393,  Covers  Westinghouse  Dynamotor  Compressor  for 
1200-1500  Volt  Direct  Current  Service. 
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ELECTRICAL    JOBBERS    AT    DEL    MONTE.  Empire    state    nan   and   lOleetrIc   Association. 

The  electrical  supply  jobbers  of  the  Pacific  Coast  met  at  Charles   R.   Huntley,  Robert   Meredith   Searle. 

Del    Monte,    Cal.,    May    30    and    31,    1912.      In    addlUon    to    the  FlorUla   Kleetrle   I-lsht   and    Peer   Assoelaton. 

(Names    to   be   announced   later.) 
usual  games  of  golf  and  pool  an  Innovation  was  introduced  Illinois  Riectrieai  AsMoeiation. 

in    the    way    of    "Del    Monte    Carlo,"    large    sums    of    "stage"  Ernst  Julius  Berg,  Francis   Marion   SInsabaugh. 

money  being  risked  on  the  turn  of  the  roulette  wheel   and  illuminating  Kafrineems  Soeiety. 

the  antics  of  the  dice.     The  prize  winners  were  W.  L.  Good-  f^^i"  b^'mI^ks"^'"'  XdSams'sT;aMo''n  Mc"?uifter. 

win,  Garnett  Young  and  S.  P.  Russell,  of  the  gentlemen,  and  Indiana  loiec-tric  l.iKiit  Axsnciatlon. 

Mrs.  C.  C.  Hillis  and  Mrs.  J.  A.  Herr  of  the  ladles.  William   D.   Ray. 

rpt,^   „^n-^„   :^   tv.^   ~„i»  »n..-«nnnn«f   -n,^^^   r.^   fnllnnro.  I H tem H t loii« I     .VxBuelat lou     Munlelpal     Klectrlc. 

The  scores  in  the  golf  tournament  were  as  follows:  „,,,,,        t,       ,.  ^r,  ,.       ,r    JC  .. 

William    Brophy,  Walter   M.    Petty. 

Mannfaetnrers.  Iowa  Eleetrleal  .Association. 

(Competing    for    Jobbers'    Cup.)  Arthur    HiUyer    Ford,  l/oul.':  Bevier  Spinney, 

Gross.  Hdc.  Net  Louisiana   Electrical    .\ssoelatlon. 

S.  B.  Gregory   105  — 12  93  (Names   to   be   announced   later.) 

'J^'  I:  Po^'ss^^ . ; ; :  :    : : : : :  nl  —13  lOS  »*»»»«  Eleetncal  Association. 

H.  E.  Sanderson    97  4-7  104  Henry  Wilson   Eells,  Walter  Klerstead  Ganong. 

W.  H.  Seaver 121  — 27  94  lUnnesota    Electrical    Association. 

?"f  ^qke^?""^    Ill  ~Vl  l\  P^"'  ^"^y-  "''"'■^'    T'^hn   Gllle, 

•  winner George  r>.   Shepardson. 

Jobbers'  Cup  and  Patton  Cup.  Missouri   Electric,   Gas   and    street    Railway   and    ^Vater 

Gross.  Hdc.  Net  .\ssoclullon. 

W.  S.   Berry 108  -f-lG  124  (Names   to   be   announced    later.) 

Tlieo.    Burger     121  — 11  110  National  Bureau  of   Standards. 

H.  V.  Carter 107  —3  104  Samuel    W     Stratton 

C.   R.    Dederlck    120  —13  107  .Samuel    vv.    ^t^atton. 

A.   H.    Elliott    130  6  124  Xatlonal    Electrical     Contractors'     .Association. 

P.   B.   Gleason    109  +6  115  (Names   to   be   announced   later.) 

^'    C  *Hmil'"    ^94  "+7  101  National    Elctrlc    IJBht    .Association. 

•Winner. Frank   Rutter    Daniel,  Hugh  T.  Wreaks. 

The  Everready  Cup  was  won  by  Col.  H.  V.  Carter  and  the  National  Electrical  i.ieht  Association. 

„  „..,  tTTT-ioj  -.r  Charles  Li.   Edgar.  Weldon  W.   Freeman, 

Seaver  Cup  for  low  gross  score  by  H.  E.  Sanderson.     Mrs.  Frank  W.  FrueauiT,  John  F.  Gilchrist, 

C.   C.   Hillis   won   the   ladies'   cup   offered   by   the   Journal   of  Samuel    Insull,  Arthur 'wiiiiams""' 

Electricity.  \ew  Vorlt  Electrical  Society. 

The  Pool  tournament  was  won  by   W.   I...   Goodwin   who  Henry  L.  Doherty,  George  Hell  Guy. 

defeated    R.   D.    Holabird    in   the   finals.  Electrical    Testing   Laboratories. 

^,  .         ^^       ,  Clayton    H.    Sharp. 

Those  m  attendance  were:  rrankiin  institute. 

Jobbers.  William    C.    L.    Eglln,  Robert    Bowie    Owens. 

R.  D.  Holabird  H.  V.  Carter  Albert  H.  Elliort  Ohio    Electric    I.lKht    Association. 

W.  L.  Goodwin  and  wife     F.   B.   Gleason  C.  L.  Gi'son  Francis    Gary    Caldwell,  Frank    Morrison    Talt. 

Frank  Fowden  C.   E.  Wipgin  C.   C.  Hillis,  wife  and  i  rancis    i^aiy    l.iiuwc.i,  .    „       .  .  ,,•.., 

F.  V.  Averill  0.  E.   Dederick  two  children  Sortety    for    Promotion    of    EnKlneerins    Education. 

T.  E.  BuTKer  W.  I.  Berry  and  wife  Henry   Hutchinson   Norris,  Samuel  Sheldon. 

MnnufacturerM.  Institute  of  Radio  Enslneers. 

S.  E.  Sanderson  Koscoe  Cakes  S.  P.  Russell  John    L.    Hogan,    Jr. 

S.  B.  Gregory  W.  H.  Seaver  J.  k.  Herr  Southwestern    Electrical    and    Gas    Association. 

Garnet  Young ^^^^    Marion    I^ge.    Jr.,  Arthur  Curtis  Scott> 

Vermont    Electrical     As.soclatlon. 
INTERNATIONAL    ELECTRICAL    CONGRESS,    SAN     FRAN-  (Names   to   be   announced   later.) 

CISCO,   1915.  Western    Society  of   Eneineers. 

Gano  Dunn,  president  of  the  American  Institute  of  Elec-  ^'""•■»-   ^    ^Tilcons.n   Eiedrlc^T.Asl'Xtion. 

trical  Engineers,  has  announced  the  appointment  of  the  fol-  phiiip   Harold   Korst,  Roy  Henry  pinkiey. 

lowing  members  of  the  Committee  on  Organization  of  the  In-  <^'*''   "'>'  complete.) 

ternational  Electrical  Congress  at  San  Francisco  in  1915:  Pacific  Coast  Members. 

_,.,_„..  ,  Ti         J      .  San  Francisco. 

Charles  P.  Steinmetz President.  _.  d    m        v, 

Arthur    E.    Kennelly    Vice-President   on   Program.  Allen    H.    Babcock.  George  K    Murphy, 

C.    O.    Mailloux     Vice-President    on    International  Frank  G.  Baum,  .S^u*^   >     ■  m    ^i    !^^' 

Relations.  Augustus   J.    Bowie,    Jr.,  Charles   N-    Black, 

W.    D.    Weaver    Vice-President    on    Organization.  Charles    W.    Burkett,  \\  allace  W.    Bnggs, 

Henry    A.    Lardner    Vice-President    on    Pacific    Coast  Harold  W.  Clapp,  •o''5'"j    S-'   V,  ik         ' 

Relations.  Clarence    L.    Cory,  Safford    IC    Colby 

Edward    B.    Rosa    Secretary.  W.   J.   Davis,   Jr.,  Herbert   W.    Crozier, 

Preston    S.    Millar    Treasurer  and  Business  Manager.  P.   M.   Downing,  «•   ^•>'"'"^"°-     .         ,, 

(The  above  officers  constitute  the  Executive  Committee).  Arthur   H.    HalJ.oran.  ^^^fi^lm  W^H^nscom,^" 

Representative    Members.  Andrew  Murray  Hunt,  George    C.    Holberton, 

.American  Electric  Railway  Association.  g    l.   Griswold   Knox,  Sylvan    J.    Llsberger, 

Henry    W.    Blake,  Frank  R.  Ford,  skm   L.   Naphtaly.  Wynn  Meredith, 

Edwin    B.    Katte,  Henry  G.   Stott.  Robert  Sibley.  Earl   O.    Shreve. 

.  .  r-,.     .^     ^       ..„.i  Sidney    Snrout  Harris  J.  Ryan, 

American   Electrochemical    Society.  Rudolph   W.  Van  Norden,  Frank   H.   Varney. 

Charles   A.    Doremus,  Carl   Hering,  J.    E.    Woodbridge. 

Willis    R.    Whitney.  ^^^    Angeles. 

American  Physical  Society.  Carhart  J.   E.  Macdonald, 

Frederick  Bedell,  Charles   F.   Burgess,  Fdwin   R    Davis  George  A.   Damon, 

Ed-.vard    D.    Nichols.  James   A.'  Lighthipe,  Orville  Hiram  Ensign, 

Association  Edison  Illuminating  Companies.  Henry  H.  Sinclair.  Ezra   F.    Scattergood, 

.A.lex    Dow,  Louis  A.   Ferguson.  E.   R.    Northmore. 

John   W.   Lleb,   Jr.,  Joseph    B.    McCall.  Portland. 

.Association  of  Railway  Electrical  Engineers.  Orin    B.    Coldwell,  ^'-    D-    Scott. 

Jesse    H.    Davis,  Charles   R.    Sugg.  James   A.    Cranston,  Leroy  B.  Cramer, 

Association    Iron   and    Steel   Electrical    Engineers.  w "  S^^'ur'llfr?"''  Hen"ry    R.    Wakeman. 

Eugene    Friedlander,  Barton   R.   Shover.  '      "  '  F.  D.  Weber. 

Alabama    Light   and   Traction    Association.  Seattle. 

(Names    to    be    announced    later.)  Magnus   T.    Crawford,  Alvin  A.  Miller, 

Colorado    Electric    Light,    Power   and    Railway    Association.  Edgar   Loew,  John   Harisberger, 

John    F.    Dostal,  Franklin  P.  Wood.  Carl    B.    Magnusson. 

Electrical  Vehicle  -Assoclaton  of  America.  Spokane. 

William   H.    Blood,   Jr..  Frank  W.  Smith,  John  B.  Fisken,  D.   L..   Huntington, 

Philip  D.  Wagoner.  Robert   Howes. 
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F.   D.   Ninis, 


Comfort   A.    Adams, 
Howel   H.   Barnes,  Jr., 
Louis    Bell, 
Harold  W.   Buck. 
Alfred    H.    Cowles, 
Samuel   E.   Doane, 
Thomas  A.  Edison, 
John   H.   Finney, 
Bancroft   Gherardi, 
Winder   E.   Goldsborough, 
Peter    Cooper    Hewitt, 
Henry    H.    Humphrey, 
Dugald  C.  Jackson, 
Benjamin    G.    L,amme, 
William  A.   Layman, 
Paul   M.    Lincoln, 
Ralph   D.   Mershon, 
W.  B.  Potter, 
Samuel   Reber, 
E.  Wilbur  Rice,   Jr., 
A.    M.    Schoen, 
Charles   E.  Scrlbncr, 
Peter  William   Sothman, 
G.   O.   Squier, 
Louis   B.   Stlllwell, 
Charles   A.   Terry, 
George  Westinghouse, 
Scuyler    S.    Wheeler, 


CorvalliH, 

William  A.   Hillebrand. 
Vancouver,  B.  C. 

E.  M.  Breed, 
Robert  F.  Hayward. 
Members   at    Lari^e. 

Bion  J.  Arnold, 
Bernard  A.  Behrend, 
Charles    F.    Brush, 
John  J.  Carty, 
Francis   B.   Crocker, 
Louis  Duncan, 
Reginald  A.   Fessenden, 
W.   S.   Franklin, 
Lester   W.   Gill, 
L.   A.   Herdt, 
John   W.   Howell, 
Cary   T.   Hutchinson, 
Peter  Junkersfeld, 
Alexander  S.  Langsdorf, 
William   S.   Lee, 
Samuel   G.   McMeen, 
P.  N.  Nunn, 
Michael   I.   Pupin, 
Calvin  W.  Rice, 
David  B.  Rushmore, 
Charles    F.    Scott, 
George  F.  Sever, 
Frank   J.   Sprague, 
William  Stanley, 
Charles  Waterman  Stone, 
Ellhu    Thomson, 
Edward  Weston, 
James  G.  White, 


CALIFORNIA  ELECTRICAL  CONTRACTORS'  ASSOCIATION 
The  Uutte  Engineering  &.  Electric  Company  have  been 
awarded  the  wiring  contract  for  the  15-story  building  of  the 
Sierra  Investment  Company  at  Stockton  street  and  Grant 
avenue,   at  about  $4500. 

The  John  G.  Sutton  Company  have  been  given  a  contract 
by  the  same  company  for  a  7-story  apartment  house  at  Mar- 
ket and   Brady   streets,   at   |5000. 

The  Decher  Electric  Construction  Company  are  doing 
the  electric  work  in  the  new  home  of  the  Great  Western 
Power  Company  on  Post  street. 

The  General  Electric  Coas:ruction  Company  have  been 
awarded  the  wiring  for  the  London,  Liverpool  &  Globe  Insur- 
ance Company's  new  building  on  California  street. 

E.  V.  Burkhard,  the  Palo  Alto  contractor,  was  in  town 
last  Monday. 

Billboard  displays  show  that  the  Pacific  Gas  &  Electric 
Company  and  the  Electrical  Contractors'  Association  have 
joined  hands  in  seeking  new  business. 

A  real  game  of  baseball  on  a  real  diamond  for  a  cup  Is 
one  of  the  many  attractions  to  be  furnished  for  the  amuse- 
ment of  the  Contractors'  Convention.  Team  captains  are  out 
after  talent  and  it  is  rumored  that  Baseball  Manager  Boynton 
has  secured  a  battery  that  will  go  to  the  big  league  as  soon 
as  the  game  is  over. 

Don't  forget  the  date  July  24-25-26-27. 

The  advance  squadrons  of  boosters  for  the  Contractors' 
Convention  made  a  flying  trip  down  the  peninsula  Sunday. 
Through  the  kindness  of  Messrs.  Waldron,  Murman,  Butte, 
Levy  and  Turner,  five  large  autos  were  filled  with  members 
of  San  Francisco  Local  No.  1,  and  an  early  start  was  made. 
Large  signs  on  the  rear  of  each  car  announced  the  mis- 
sion of  the  party.  Secretary  Hanbridge  provided  a  lunch 
at  the  St.  James  Hotel  in  San  Jose,  which  has  been  selected 
as  convention  headquarters.  Luna  Park  was  selected  for  the 
picnic  ground.  The  members  of  the  committee  who  went  on 
the  trip  were:  C.  F.  Butte,  Dave  Turner,  Russ  Waldron,  N. 
Hope,  L.  Levy,  W.  S.  Hanbridge,  P.  Levy,  Geo.  Davis,  Chick 
Ames,  Jas.  Foster,  "Pop"  Hughes,  P.  Murman,  W.  Kohlway, 
C.  Eppestein,  Harry  Little  and  Frank  Thurber. 

A  co-operative  dinner  was  given  at  the  Techau  Tavern 
Friday  evening.  May  24,  1912,  by  A.  W.  BuUard,  manager  of 
the  Great  Western  Power  Company.  The  table  was  pre- 
pared for  40  guests  and  not  a  chair  was  vacant.  The  party 
was  made  up  of  Mr.  Bullard  and  the  commercial  department 
heads  of  the  Great  Western  Power  Company;  Mr.  Holbert- 
on  and  the  commercial  department  heads  of  the  Pacific 
Gas   &   Electric   Company,   and   the   San   Francisco   members 


of  the  California  State  Association  of  Electrical  Contractors. 
Mr.  Bullard  in  welcoming  the  guests  told  them  that  it  was 
his  aim  to  bring  out  a  discussion  which  would  bring  before 
the  gathering  the  trouble  that  it  would  be  necessary  to  take 
up  and  adjust  before  perfect  co-operation  could  be  accom- 
plished. He  then  called  on  Secretary  Hanbridge  who  gave  a  brier 
history  of  the  California  State  Association  of  Electrical  Con- 
tractors and  its  work  and  ambitions  to  secure  co-operation 
between  contractors  and  central  stations. 

Mr.  Holberton  then  being  called  on,  gave  the  contractors  a 
very  clear  view  of  why  the  central  station  does  things  and 
how  they  helped  the  contractors.  Mr.  Bullard  then  wanted 
a  specified  kick  registered  and  Mr.  Hanbridge  delegated  Mr. 
Aimes  of  the  National  Electric  Company  to  demonstrate  how 
it  was  to  the  contractors'  advantage  to  get  services  inside 
of  buildings  free  and  to  Mr.  Louis  Levy  to  show  where  it 
was  wrong.  Both  sides  put  up  strong  arguments,  and  by 
Mr.  BuUard's  decision  Mr.  Levy  won  the  argument.  The  cor- 
rection of  this  evil  was  passed  up  to  a  committee  from  each 
power  company  and  from  the  contractors  who  will  hold  regu- 
lar meetings  in  the  future. 

An  advertising   talk  was  given   by  Mr.   Bullard  and   Mr. 
Myrtle   which  all  present  listened  to  carefully. 


TRADE    NOTES. 

The  Oregon  Electric  Railway  Company,  Portland,  Ore- 
gon, has  ordered  one  quadruple  equipment  of  No.  321  motors 
and  UL  control  from  the  Westinghouse  Electric  &  Manufac- 
turing  Company. 

The  General  Electric  Company  has  sold  to  the  Power 
Specialty  Company  two  turbine  generating  units  for  use  in  the 
new  garbage  incinerators  at  San  Francisco.  The  rating  is  as 
follows:  Two  C.  C.  4,  75  kw.,  250  v.,  3300  r.p.m.,  condensing, 
Curtis  steam  turbines. 

The  Tacoma  Electrical  Machinery  Company,  117  South 
Twenty-fourth  street,  has  been  recently  organized  as  a  sub- 
sidiary company  to  the  Holmes  Machinery  &  Saw  Works. 
The  new  company  has  bought  the  plant  and  outfit  of  the  H.  B. 
Taylor  Company,  and  is  prepared  to  do  all  lines  of  electric 
work,  including  repairing  and  renting  of  motors,  electric  light 
wiring,  etc. 

The  Yuba  Construction  Company  is  building,  in  its  shops 
at  Marysville,  Cal.,  two  impulse  wheels  for  the  Alaska  Gas- 
tinan  Mining  Company,  which  are  to  be  direct-connected  to 
General  Electric  generators.  The  wheels,  which  involve  sev- 
eral novel  features  as  to  regulating  the  water,  were  designed 
under  the  supervision  of  George  J.  Henry.  Lombard  gov- 
ernors will  be  used  in  the  installation. 

Pierson,  Roeding  &  Co.,  have  secured  a  contract  from 
W.  L.  Holman,  who  is  building  the  cars  for  the  Geary  street 
municipal  electric  road,  for  45  pairs  of  trucks,  which  are  to 
be  manufactured  by  the  J.  G.  Brill  Company  of  Philadelphia. 
The  trucks  are  described  as  Brill  No.  27,  GE.  1.  The  West- 
inghouse Electric  &  Manufacturing  Company's  motors  will 
be  installed  on  all  of  the  43  semi-steel  cars.  The  contract 
calls  for  43  quadruple  car  equipments.  Each  motor  is  rated 
at  50  h.p.  at  500  volts.  Westinghouse  H.L  controllers  will 
be  used. 

Contracts  have  been  let  for  the  pumping  plant  of  the 
Snake  River  Improvement  District  Company,  west  of  Weiser, 
Idaho,  for  aggregate  of  400  h.p.  Pumping  plant  will  consist 
of  two  150  h.p.  motors,  direct  connected  to  12  in,  centrif- 
ugal pumps,  and  one  75  h.p.  motor,  direct  connected  to  a 
8  in.  centrifugal  pump,  besides  a  number  of  secondary  lift 
pumps.  The  main  pumps  will  pump  against  a  head  of  98  ft. 
and  will  be  used  to  irrigate  fertile  lands  of  the  Ox  Flat 
District.  Fairbanks-Morse  motors  and  Byron  Jackson  Iron 
Works  pumps  will  be  used  throughout  this  equipment. 
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NEW  LOW  PRICED  LIGHTNING  ARRESTER  FOR  DIS- 
TRIBUTING SYSTEMS. 
To  meet  the  demand  for  a  lightning  arrester  that  will  give 
adequate  protection  to  distributing  transformers,  at  a  price 
that  will  permit  its  use  for  even  the  smallest  transformers, 
the  General  Electric  Company  has  recently  placed  on  the 
market  a  new  multigap  arrester  known  as  the  compression 
chamber  type. 

In  this  new  arrester  the  two  conflicting  requirements  of 
a  successful  arrester,  namely,  ability  to  discharge  at  a  low 
potential  and  prompt  cutting  off  of  the  generator  current 
have  been  met  with  remarkable  success.  In  this  arrester  as 
in  the  older  type  ol"  multigap  arrester,  the  basis  of  oper- 
ation is  the  rectifying  action  of  the  gases  in  the  gaps  which 
extinguishes  the  dynamic  arc.  Two  special  features,  the  use 
of  antennae  and  the  compression  of  the  gases  in  the  gaps, 
increase  the  efficiency  of  the  arrester. 


Compression   Chamber  Type   of  Multi-Gap   .Arrester. 


The  antennae  are  connected  to  the  ground  lead,  and  ex- 
tend near,  ?.nd  parallel  to,  the  path  across  the  gaps.  By  their 
condenser  effect  these  antennae  reduce  the  potential  at  which 
the  arrester  will  discharge,  and  thus  permit  the  use  of  a 
large  number  of  gaps.  The  large  number  of  gaps  and  the 
compression  of  the  gases  in  an  air-tight  chamber  give  prompt 
extinguishment  of  the  dynamic  arc.  A  series  resistance  of 
low  value  reduces  the  generator  current  to  a  point  where  it 
can  be  safely  handled  by  the  arrester. 

The  insulating  case  is  of  porcelain,  with  all  joints  filled 
with  waterproof  insulating  compound.  This  feature  does 
away  with  the  necessity  of  enclosing  the  arrester  in  a  box 
and  aids  considerably  in  reducing  the  cost  of  an  installation. 

The  compression  chamber  type  multigap  arrester  is  not 
intended  to  supersede  the  multigap  arrester  with  graded 
shunt  resistance,  but  simply  to  meet  the  demand  for  a  reli- 
able arrester  where  the  more  complete  protection  given  by  the 
latter  is  not  necessary  and  the  expense  of  installing  is  not 


justified.  The  new  arrester  has  been  tried  out  by  service 
laboratory  tests  and  by  several  months'  service  on  the  lines 
of  a  large  operating  company.  In  all  these  tests  it  has  thor- 
oughly  demonstrated   its   reliability. 


N.  E.  L.  A.  CONVENTION  SOUVENIR. 
An  elegant  leather-bound  eighty-page  booklet  was  the 
souvenir  presented  by  the  National  Quality  Lamp  Division 
of  the  General  Electric  Company,  Cleveland,  Ohio,  to  each 
of  the  delegates  travelling  to  the  N.  E.  L.  A.  Convention  at 
Seattle  on  the  six  special  convention  trains  known  respect- 
ively as  the  "Red,"  the  "Blue,"  the  "Orange,"  the  "Green,"  the 
"Pink"  and  the  "Purple."  The  title  of  the  brochure  is  "A 
Little  Journey" — reminiscent  of  certain  of  Elbert  Hubbard's 
literary  works — and  its  introduction  was  written  by  no  less 
person   than    "Fra   Elbertus"   himself. 

The  main  text,  which  follows  directly  after  a  brief  analy- 
sis of  present  electric  train-lighting  methods,  by  Mr.  C.  W. 
Bender,  consists  of  terse  descriptions  of  notable  points  of 
electrical  interest  along  the  routes  of  the  trains,  this  ma- 
terial being  arranged  in  the  form  of  a  diary,  with  blank 
lines  for  memoranda  to  be  filled  in  by  the  tourist.  The  book 
is  profusely  illustrated  with  views  of  power  houses,  dams, 
transmission  lines,  street  lighting  installations,  etc.,  selected 
from  a  collection  of  about  three  hundred  such  views.  These 
illustrations  and  data  were  furnished  to  the  lamp  people  by 
the  electrical  journals,  and  by  central  stations,  electrical 
manufacturers,  and  supply  houses  all  over  the  country.  A 
map  of  the  United  States,  drawn  with  special  notations  for 
the  purpose,  is  included.  All  the  illustrations  are  printed 
over  tints.  The  souvenir  as  a  whole  might  aptly  be  termed 
a  "chose  de  luxe."  The  edition  was  limited  to  1000  copies. 
The  fact  that  so  many  different  interests  had  alt  active  part 
in  Contributing  the  data  for  the  book  is  a  practical  exemplifi- 
cation of  the  slogan  of  its  donors — "Co-operation,  Progress, 
Quality." 

The  introduction  by  Mr.  Hubbard  reads  as  follows: 

In  the  year  1S76,  when  I  attended  scientific  lectures  at 
Harvard,  a  certain  professor  of  physics  once  explained  to  us 
the  nature  of  light. 

I  had  a  note  book  and  industriously  wrote  down  the  prin- 
cipal points  of  the  address,  hoping  thereby  to  memorize 
what  the  professor  said,  in  order,  if  possible,  that  some  day 
I  might  be  just  as  wise  as  he. 

Said  the  learned  professor:  "There  is  no  light  without 
combustion.  There  is  no  combustion  without  oxygen.  When 
all  the  oxygen  is  consumed  all  light  will  go  out,  and  that  will 
be  Judgment  Day.  Every  form  of  life  then  will  disappear  from 
the  face  of  the  world,  and  the  earth  will  be  like  the  moon, 
an   extinct  planet." 

The  oxygen  has  not  been  consumed  up  to  this  writing. 

It  was  not  very  long  ago,  that  a  man  at  Menlo  Park, 
New  Jersey,  succeeded  in  sending  a  current  of  electricity 
through  a  vacuum.  In  this  vacuum  was  a  small  filament, 
and  the  current,  when  turned  on,  produced  a  soft,  mellow 
light  that  illuminated  the  room. 

Light  has  been  produced  without  oxygen. 

Of  course,  if  the  inventor  had  enjoyed  the  same  edu- 
cational advantages  that  I  had  had,  he  would  not  have  tried 
his  fool  experiment,  because  he  would  have  known  before- 
hand that  there  can  be  no  light  without  oxygen. 

Once,  at  the  Uniiersity  of  Chicago,  I  was  introduced  to 
a  great  man.  This  man  has  written  books  that  nobody  un- 
derstands.   And  when  I  came  into  his  presence  I  was  a  little 
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embarrassed,  as  I  always  am  when  meeting  great  people. 

On  this  particular  occasion  there  suddenly  came  to  my 
mind  a  little  advice  once  given  to  me  by  my  old  college  chum, 
J.  Robert  Grouse.  Said  Grouse  to  me  one  fine  day,  "When- 
ever you  are  in  the  presence  of  highly  educated  people,  gen- 
uine high-brows,  and  you  feel  a  little  embarrassed  and  do 
not  know  what  to  talk  about,  you  should  talk  about  elec- 
tricity. You  will  never  shock  anybody.  Here  is  what  you 
will  say:  "Speaking  of  Electricity,  it  is  the  great  mystery; 
nobody  knows  what  it  is;  all  we  see  is  its  manifestation." 
You  can  safely  say  this  at  any  time. 

"If  you  are  out  to  a  dinner  party  and  there  comes  a 
little  lull  in  the  conversation,  put  this  over:  'Speaking  of 
Electricity,'  (here  cough  gently),  'It  is  the  great  mystery;  no- 
body knows  what  it  is;  all  we  see  is  its  manifestation.' 

"Of  course,  if  you  do  not  know  anything  about  electricity, 
it  would  be  well  here  to  start  something  else.  But  usually 
the  remark  goes  all  right  and  people  put  you  down  as  a 
Weisenheimer." 

And  so  in  the  presence  of  the  great  man  in  Ghicago  I  was 
going  to  say,  "Electricity,  the  great  mystery,  nobody  knows 
what  it  is;  all  we  see  is  its  manifestation' — I  was  going 
to  say  it,  when,  would  you  believe  it,  he  said  it. 

"Good-bye,"  I  said;  I  knew  he  had  fixed  his  gun,  and  this 
was  all  he  had  to  offer,  and  so  I  made  my  sneakerino. 

I  ran  down  the  steps  and  caught  a  trolley  car,  jumping 
on  the  front  end.  As  I  stood  there  by  the  motormau,  a  little 
behind  him,  I  saw  a  sign  over  his  head,  "Do  not  talk  to  the 
Motorman."  This  suggested  an  interview,  and  so  I  said, 
"Partner,    what    is    Electricity?" 

"It's  the  juice,"  he  said   without  an  instant's  hesitation. 

"Yes,  I  know  something  about  electricity,  he  added.  "It's 
God's  best  gift  to  man." 

"I  thought  woman  was  God's  best  gift  to  man,"  I  ventured. 

"Same  thing,"  he  answered,  "Electric  manifestation,  the 
great  mystery;  nobody  knows  what  it  is;  very  dangerous 
if  you  do  not  know  how  to  handle  it!" 

"I  get  off  there  at  the  next  corner,"  I  said. 

The  car  stopped  within  a  foot  of  the  crossing,  and  as  I 
stepped  off  on  terra  cotta,  I  said,  "Good-bye,  my  friend." 

"Good-bye,  old  man,"  he  said.  But  he  never  even  looked  up 
at  me.  He  didn't  knew  that  I  was  one  of  the  great  literary 
lights  of  the  world— neither  did  he  care  a  snap.  He  was  just 
intent  on  carrying  that  car  through  in  perfect  safety.  He 
saw  everything  and  nothing;  and  as  the  car  moved  away 
I  said  to  myself  "There  goes  an  educated  man.  He  is  on  his 
job." 

We  say  that  electricity  is  everywhere  in  the  atmosphere, 
but  this  is  an  assumption  that  passes  for  knowledge  since  no 
one  can  refute  you. 

Electricity  has  never  been  placed  under  the  microscope; 
it  has  not  been  weighed  in  the  scales;  chemical  tests  fail 
to  find  it. 

A  wire  that  is  charged  with  electricity  looks  exactly  like 
a  wire  that  is  not  charged. 

PVanklin  caught  it  on  a  kite,  but  did  not  succeed  in  his 
endeavor  to  bottle  it.    All  he  caught  was  a  cold. 

W©  say  that  electricity  travels.  But  this,  too,  is  only 
a  figure  of  speech,  and  a  variation  of  the  good  old  bromide 
that  "All  we  see  is  its  manifestation" 

Yet  we  manipulate  this  particular  medium  of  energy 
which  we  call  electricity.  We  know  some  of  the  things  we 
can  do  with  it  and  we  know  a  few  of  the  things  we  cannot 
do  with  it. 

Egypt,  Assyria,  Greece,  Rome — great  civilizations  all — 
went  down  to  dusty  death,  knowing  nothing  of  electricity. 

The  whole  science  of  electricity  has  been  born,  practi- 
cally, within  our  own  time  and  no  man  can  say  what  the  final 
achievement  of  the  electrician  will  be. 

Electricity  is  a  phenomenon,  just  as  man  is  a  phenom- 
enon. 


Electricity  is  a  form  of  attraction  and  repulsion;  of  give 
and  take;  of  absorption  and  dissipation. 

We  believe  that  the  life  of  man  is  an  electric  manifes- 
tation. We  know  that  the  man,  as  Walt  Whitman  said,  "isn't 
the  proposition  that  is  contained  between  your  boots  and 
your  hat,  because  this  one  hundred  and  seventy  pounds  of 
fluid  gas  and  solid  which  we  call  a  man  can  be  emptied  by  a 
single  dagger  thrust  of  its  power  in  an  instant,  and  the  thing 
left  is  not  a  man." 

What  is  it  that  takes  flight?  We  do  not  know.  Is  man  a 
transformer?     I  think  yes. 

Electricity  is  the  boundary  line  between  the  material 
and  the  spiritual.  It  is  the  most  spiritual  thing  with  which 
commerce  has  to  deal,  because  it  is  an  unseen  thing.  Yet  it 
can  be  sold,  measured,  and  delivered,  but  you  cannot  sell 
it  on  the  basis  of  "goods  returnable  it  not  satisfactory."  There 
are  court  records  which  show  that  it  has  been  stolen. 

The  electrician  deals  with  one  of  the  most  subtle  secrets 
of  God.  His  knowledge  and  his  ignorance  should  keep  him 
reverent. 

The  business  of  the  electrician  is  to  produce  light,  heat 
and  power  at  will,  rendering  these  things  serviceable  and 
safe  for  the  use  of  man  at  the  minimum  of  cost. 

The  electrician  handles  Truth  in  its  most  subtle  form;  be- 
cause electricity  occupies  the  twilight  zone  between  soul 
and  mattter.  He  concentrates  the  unseen  intelligence  and 
hands  it  over  to  the  housekeeper  for  a  consideration. 

Electricity  binds  the  earth  together,  for  by  its  use  we  can 
put  a  girdle  around  the  world  in  less  than  eight  minutes,  and 
because  Shakespeare  had  Puck  say  he  could  do  this  in  forty 
minutes,  critics  have  said  that  Shakespeare  guessed  what 
Kelvin  proved.  Electricity  is  the  very  medium  of  co-operation 
in  the  broad  modern  sense.  It  has  exterminated  a  thousand 
miserable  and  costly  strifes  and  jealousies. 

Electricity  is  the  universal  symbol  of  co-operation  in 
Nature,  so  electricians  should  in  their  lives  symbolize  the 
Brotherhood  of  Man. 

We  disciples  of  Jove  are  public  servants.  We  are  not 
looking  for  an  easy  time.  We  know  that  the  reward  of  good 
work  is  harder  work  and  more  of  it. 

Just  now,  you  are  having  a  brief  play-spell;  but  it  is  only 
that  you  may  recharge  your  batteries,  and  go  back  and  turn 
the  current  on  to  a  harder  job. 

Electricians  are  setting  the  world  a  pace  in  several  re- 
spects. That  hustling  fraternity  known  as  the  "Sons  of  Jove," 
is  one  of  the  leaders  in  the  race. 

It's  "All  Together,  All  The  Time,  For  Everything  Elec- 
trical." 

And  it  looks  to  me  that  everything  is  electrical.  Cer- 
tainly everything  that  has  life,  and  everything  has,  even 
death. 

I  am  glad  to  be  on  the  wire  with  an  organization 
that  lays  its  course  by  the  stars  and  is  working  in  line  with 
the  forces  of  Nature,  with  the  winds,  the  sunshine,  the  rain, 
and  the  all-enfolding  night. 

If  we  were  to  define  the  business  of  Deity  we  would  say 
that  He  is  an  Electrician. 

Yes,  God  is  the  Great  Electrician. 

He  is  the  only  one  who  understands  the  business. 

He,  alone,  has  a  knowledge  of  this  unknown  thing  of 
which  we  so  glibly  prate.  It  is  His  pet.  His  plaything,  His 
joy.  His  pride! 

This  Little  Journey  into  Universal  Ignorance,  upon 
which  I  hold  no  copyright,  and  as  to  which  I  have  never 
been  accused  of  violating  the  Sherman  Act,  is  written  just 
for  the  divertisement  and  amusement  of  my  dear  friends,  the 
boys  and  girls  who  are  attending  the  Convention  at  Seattle. 

I  want  them  to  regard  it  as  a  compliment  on  my  part 
to  that  enterprising  organization  whose  slogan  and  ideal  are 
"Co-operation,  Progress,  Quality,"— a  slight  token  of  my 
esteem  for  this  organization  and  for  those  who  are  at  its  head. 


586 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVIII— No.  23 


NEWS  NOTES 


INCORPORATIONS. 
LOS  ANGELES,  CAL.— IL  F.  Woodill,  founder  of  the  Woodill 
&   Hulse   Electric   Company,   has   purchased   the   interest   of 
H.  T.  Duff  in  the  business  and  will  re-incorporate  and  enlarge 
its  scope. 

SANTA  ANA,  CAL. — Articles  of  incorporation  have  been 
filed  by  the  Chapman  Avenue  Water  Company  of  Orange. 
It  will  furnish,  buy  and  sell  domestic  and  irrigation  water. 
Capital  $20,000. 

SACRAMENTO,  CAL.— The  Big  Four  Electric  Railway 
Company,  a  $500,000  Tulare  county  corporation,  has  filed 
articles  of  incorporation  to  build  from  Tulare  to  Woodville, 
thence  to  Popular,  thence  to  Porterville,  and  a  branch  line 
will  run  from  Tulare  to  Visalia,  making  the  main  line  and 
the    branch    thirty-four    miles    long. 


ILLUMINATION. 

PORTERVILE,  CAL.— The  Mt.  Whitney  Light  and  Elec- 
tric Company  has  submitted  an  application  for  a  franchise 
within  the  incorporated  limits  of  the  city. 

LINDSAY,  CAL. — C.  B.  Morganthaler  has  been  granted 
a  franchise  for  a  period  of  50  years  to  operate  an  electric 
system  upon  or  under  the  streets  and  alleys  of  the  city. 

RICHMOND,  CAL.— The  Pacific  Gas  &  Electric  Company 
has  completed  arrangements  for  the  installation  of  a  com- 
plete distributing  system  for  the  Santa  Fe  section  of  the  city. 

SANTA  BARBARA,  CAL.— The  Lompoc  Gas  &  Electric 
Company  of  Santa  Barbara  County  has  asked  permission 
to  issue  175,000  in  bonds,  $50,000  on  its  plant  and  $25,000  on 
extensions. 

EPHRATA,  WASH.— The  City  Council  has  granted  Mar- 
tin Kramer  and  T.  G.  Anderson  of  Seattle  a  franchise  for  in- 
stalling a  300  h.p.  lighting  plant  to  furnish  light  and  power  to 
Ephrata  Valley. 

SAN  LUIS  OBISPO,  CAL.— Sealed  bids  will  be  received 
up  to  July  2,  1912,  for  the  sale  of  a  franchise  applied  for 
in  the  county  of  San  Luis  Obispo,  for  a  period  of  50  years  to 
operate  an  electric  system  upon  certain  public  highways 
in  this  county. 

LOS  ANGELES,  CAL. — F.  Yoker,  manager  of  the  Ameri- 
can Graetzin  Light  Company,  has  asked  for  permission  to 
make  a  demonstration  of  the  Graetzin  gas  lights  for  the 
purpose  of  showing  their  alleged  superiority  over  electricity 
for  the  purpose  of  street  lighting.  The  subject  was  referred 
to  City  Electrician  Manahan. 

MONTESANO,  WASH. — In  the  interest  of  a  company  pro- 
moting a  new  system  of  manufacturing  illuminating  gas,  S.  S. 
Silvis,  of  Aberdeen  appeared  before  the  City  Council  and  re- 
quested that  a  franchise  be  issued  to  his  company  to  operate 
a  gas  plant  in  this  city.  Matter  referred  by  the  council  to 
the  light  commission  for  investigation  and  a  report  will  be 
made  at  a  later  meeting. 

OAKLAND,  CAL.— Fred  C.  Turner,  Commissioner  of  Pub- 
lic Health  and  Safety,  has  filed  with  the  City  Council  a  lengthy 
report  of  his  investigations  into  the  charges  preferred  by 
the  Central  Oakland  Light  &  Power  Company,  which  alleged 
that  its  bids  for  supplying  the  city  with  electric  lights  in 
District  No.  5  were  unfairly  treated.  Commissioner  Turner 
explains  that  the  bids  submitted  by  the  Central  Oakland 
Light  &  Power  Company,  although  lower  in  some  particulars 
than  those  of  the  Pacific  company,  the  saving  of  money  to 
the  city  by  accepting  the  former  concern's  bid  would  be  so 
small  as  to  be  of  no  consideration  when  compared  with 
the  disadvantage  resultant  from  awarding  the  contract  to  this 
concern.     In  conclusion,  Turner  reiterates  his  recommenda- 


tion that  the  Pacific  company  be  given  the  contracts  for  the 
service  in  all  of  the  districts  of  the  city. 

SAN  FRANCISCO,  CAL.— The  Railroad  Commission  has 
set  June  12  as  the  time  for  the  hearing  of  the  complaint  of 
the  Mt.  Whitney  Power  &  Electric  Company  vs.  the  Tulare 
County  Power  Company,  and  the  San  Joaquin  Light  &  Power 
Corporation.  The  session  will  be  held  in  Porterville  at  10 
a.  m.  The  hearing  was  granted  on  the  application  of  the  Mt. 
Whitney  company  which  filed  with  the  Commission  a  com- 
plaint against  the  Tulare  and  also  the  San  Joaquin  companies, 
under  the  provisions  of  the  new  public  utilities  act  which 
provides  that  a  corporation  before  doing  business  in  a  new 
territory  must  obtain  from  the  Commission  a  "certificate  of 
convenience  and  necessity,"  asking  that  such  certificate  be 
denied.  Both  companies  made  formal  reply  that  the  public 
convenience  and  necessity  called  for  their  entrance  into  the 
territory.  The  Mt.  Whitney  company  has  also  asked  to  be 
allowed  to  modify  its  standard  meter  so  one  may  measure 
for  several   motors. 

SAN  FRANCISCO,  CAL. — Some  confusion  has  been  caused 
by  the  annoimcement  that  $3,000,000  new  common  stock  of  the 
Pacific  Gas  &  Electric  Co.,  sold  to  stockholders  pro  rata  at  $60 
a  share,  will  not  be  entitled  to  participate  in  the  July  divi- 
dend. The  new  stock  will  be  issued  as  of  June  17,  while  the 
books  close  for  the  dividend  of  $1.25  a  share  on  the  common 
stock  of  June  15.  The  new  stock  is  to  be  paid  for  in  five 
installments,  the  first  being  due  May  20.  In  the  circular  an- 
nouncing the  issue  of  the  new  stock  it  was  stated  that  stock 
could  be  paid  for  in  full  on  any  installment  date,  when  cer- 
tificates would  be  issued  for  full  amount  of  stock  paid  for. 
Several  houses  in  New  York  purchased  large  amounts  of  the 
warrants  for  the  new  stock  and  forwarded  them  to  the  office 
of  the  company  here,  with  drafts  for  full  amount  of  new 
stock.  These  houses  held  that  stock  should  be  issued  to 
them  of  date  of  May  20,  as  they  had  made  full  payment 
on  first  installment  date,  instead  of  paying  in  five  install- 
ments. It  is  held  by  the  company,  however,  that  all  new 
stock  will  be  issued  as  of  June  17,  two  days  after  the  books 
close,  so  purchasers  of  the  warrants  will  not  get  a  dividend 
on  their  stock  until  October.  The  fact  that  the  new  stock 
will  not  share  in  the  July  dividend  has  caused  some  decline 
in  Pacific  common. 


TRANSPORTATION. 

SAN  BERNARDINO,  CAL.— Entrance  of  the  Pacific  Elec- 
tric Railroad  into  San  Bernardino  from  Los  Angeles  over  the 
public  streets  has  been  granted  over  the  protest  of  property 
owners. 

SACRAMENTO,  CAL.— The  Sacramento  Valley  Electric 
Railroad,  incorporated  to  operate  between  Red  Bluff  and 
Dixon,  has  filed  a  petition  with  the  Railroad  Commission  for 
permission  to  issue  300,000  shares  of  preferred  stock  at  $100 
a  share  and  20,000  shares  of  common  at  $100.  The  money 
from  the  latter  is  to  be  used,  according  to  the  petition  for 
purchasing  rights  of  way.  The  company  declares  it  intends 
to  pay  20  per  cent  commission  to  its  stock  sales  agents. 

TULARE,  CAL.— In  a  statement  issued  by  the  Big  Four 
Electric  Railway  details  are  given  as  to  the  financing  of  the 
project,  the  directors,  length  of  road,  etc.  There  will  be 
19  directors,  five  from  Tulare,  five  from  Visalia,  five  from  Por- 
terville, two  from  Woodville  and  two  for  Poplar.  The  road 
will  be  41  miles  long.  The  road  will  be  financed  by  the 
Avery  Investment  Company  of  San  Francisco,  which  will 
raise  the  money  over  and  above  what  Is  locally  subscribed. 
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The  road,  it  is  declared,  will  earn,  approximately  $13,000  per 
mile  per  year,  and  the  construction  will  be  $15,000  per  mile. 

MARTINEZ,  CAL. — Thirteen  suits  to  condemn  rights  of 
way  for  an  electric  line  between  Bay  Point  and  Pittsburg, 
Contra  Costa  County,  have  been  filed  here  by  the  Oakland 
&  Antloch  Railway.  The  present  terminus  of  the  electric 
line  is  at  Bay  Point  and  as  soon  as  the  rights  of  way  have 
been  obtained  the  line  will  be  extended  to  Pittsburg,  from 
which  point  it  will  cross  the  Sacramento  via  Chipps  Island. 
The  defendants  in  the  actions  instituted  here  are  Thomas 
Thormey,  James  H.  Wilson,  F.  E.  Valch,  Fannie  Cunningham, 
Henry  Ohara,  Charles  N.  Wight,  Chas.  H.  Wight,  B.  R.  Ban- 
ning, John  Ohara,  David  Bartnett,  the  Morton  Company,  Bay 
Shore  Land  Company  and  the  Bay  Point  Realty  Company. 

WASHINGTON,  D.  C. — William  M.  Abbott,  general  attor- 
ney for  the  TTnited  Railroads  of  San  Francisco,  appeared  be- 
fore the  TJ.  S.  Supreme  Court  in  the  matter  of  the  United 
Railroads  of  San  FYancisco  against  the  city  and  county  of 
San  Francisco.  The  question  before  the  U.  S.  Supreme  Court 
Is  on  an  application  for  a  writ  of  certiorari  to  review  the 
judgment  of  the  Circuit  Court  of  Appeals  for  the  Ninth 
District.  The  point  Involved  is  the  right  of  the  city  of  San 
Francisco  to  operate  cars  over  lower  Market  street  and  for 
ten  blocks  on  Point  Lobos  avenue.  The  case  was  submitted 
to  the  full  bench,  but.  Inasmuch  as  the  court  adjourns  on 
June  10  until  the  first  Monday  In  October,  a  decision  at  the 
present  session  is  improbable. 


TRANSMISSION. 

ASTORIA.  ORE.— Surveyors  are  in  the  filed  now  laying 
out  a  line  from  here  to  Seaside  for  the  proposed  electric  line 
to  be  built  by  Mr.  Robinson. 

ALBANY,  ORE.— Track  laying  on  the  Salem-Albany  ex- 
tension of  the  Oregon  Electric  Railway  has  been  completed 
to  Albany  and  regular  electric  traction  service  will  soon  be 

established  to  Portland. 

CORVALLIS,  ORE. — Construction  work  on  the  street 
car  railway  in  this  city  by  the  Portland,  Eugene  &  Eastern 
has  started  and  Is  being  pushed  as  fast  as  possible.  The 
road  is  a  standard  gauge  line. 

CITY  OF  MEXICO,  MEX.— Steps  will  be  taken  toward 
the  erection  of  a  big  plant  which  will  generate  65,000  horse- 
power. The  Mexican  Hydroelectric  Company,  capitalized  at 
$30,000,  will  handle  the  concession. 

LOS  ANGELES,  CAL.— The  Southern  California  Edison 
Company  has  been  granted  permission  to  issue  new  bonds 
to  the  amount  of  $4,117,000.  It  was  stated  in  the  applica- 
tion that  these  bonds  were  to  be  exchanged  for  others  pre- 
viously issued  and  outstanding. 

PORTLAND,  ORE.— A  force  of  electricians  have  started 
work  on  the  electrification  of  the  Southern  Pacific's  West 
Side  lines  between  Portland  and  McMinnville,  being  employed 
in  overhead  construction,  bonding  and  other  work  necessary 
to  the  electrification  of  the  road. 

EUGENE,  ORE. — Plans  for  the  development  of  12,000  to 
14,000  horsepower  at  Martin's  Rapids  on  the  McKenzie  River, 
33  miles  east  of  Eugene,  are  being  made  by  the  Oregon  Power 
Company,  and  surveying  parties  in  charge  of  C.  B.  Nichols, 
chief  engineer,  now  being  at  the  rapids. 

ALTA,  CAL.— The  Pacific  Gas  &  Electric  Company  has 
started  work  clearing  a  right  of  way  for  the  power  line 
which  is  to  be  run  from  the  Alta  power  house  to  Lake  Spauld- 
ing.  This  line  is  to  furnish  power  for  the  machinery  to  be 
used  in  the  construction  of  the  new  dam,  work  on  which  has 
already  commenced. 

MONTGOMERY,  CREEK,  CAL.— The  Mount  Shasta 
Power  Company  Is  pushing  work  on  Its  power  development 
in  the  Big  Bend  of  Pit  River.  Men  are  working  at  both  ends 
of  the  tunnel  that  Is  to  be  six  miles  in  length  when  completed. 


W.  A.  Cooper,  manager  of  the  company,  who  is  on  the  ground, 
says  the  working  force  will  be  increased  right  away  so  that 
the  tunnel  will  be  driven  at  the  rate  of  400  feet  a  month. 
The  length  of  the  completed  portion  of  the  tunnel  is  half  a 
mile. 

SAN  BERNARDINO,  CAL.— The  plant  of  the  Southern 
Sierras  Power  Company  is  now  completed  and  in  operation, 
furnishing  light  and  power  in  this  city.  Until  the  completion 
of  the  plant,  the  company  has  been  using  the  old  Lytle  power 
plant,  bought  from  that  company  some  months  ago.  Work 
on  the  long  power  line  from  this  valley  to  Bishop,  in  Inyo 
county,  is  steadily  progressing.  The  steel  towers  are  now 
structed  from  this  city  to  a  point  far  out  on  the  desert,  and 
the  actual  stringing  of  the  copper  is  now  under  way. 

DORRIS,  CAL.— Within  the  next  two  months  the  giant 
power  line  being  constructed  from  Dorris  to  Klamath  Falls 
by  the  California  &  Oregon  Power  Company  will  be  completed 
to  Klamath  Falls.  The  cement  foundations  for  the  power 
poles  are  built  from  Dorris  towards  Klamath  Falls  as  far  as 
Worden  near  the  Lower  Klamath  Straits.  These  cement 
foundations  are  being  placed  every  500  feet.  The  power 
poles  are  set  in  pairs  and  a  cross  will  then  be  attached 
to  them  very  securely  and  the  whole  will  be  guyed  with  the 
power  lines  themselves.  The  line  is  following  the  Southern 
Pacific  riglit  of  way  to  the  Raemes  ranch  four  miles  south 
of  Klamath  Falls,  where  it  will  cross  the  Klamath  Falls  and 
follow  the  west  shore  of  the  river  and  Lake  Ewauna  *^o  the 
present  power  station  on  Link  River  in  the  city  of  Klamath 
Falls. 

TACOMA,  WASH.— On  the  ground  that  the  vested  rights 
of  the  Sumner  Lumber  Company,  a  $40,000  concern  on  the 
White  River,  have  been  jeopardized  by  the  construction  of 
the  Pacific  Coast  Power  Company,  a  $12,000,000  power  plant 
at  Lake  Tappe,  and  Dieringer,  Judge  Card  of  the  Superior 
Court  signed  a  judgment  giving  the  lumber  company  dam- 
ages in  the  sum  of  $1000  and  enjoining  the  power  company 
from  diverting  the  water  of  the  White  River  to  Lake  Tapps. 
The  power  company  Immediately  filed  notice  of  appeal  to  the 
Supreme  Court.  Judge  Card's  decision  means  in  effect  that  the 
big  power  plant  cannot  be  operated  if  such  operation  requires 
all  of  the  water  of  White  River.  Judge  Card  holds  the  river 
is  navigable  for  floating  logs  and  single  bolts  and  the  plain- 
tiff as  a  boom  company  acquired  vested  rights  on  the  stream 
before  the  Stone  &  Webster  interests  began  to  use  the  water. 


TELEPHONE  AND  TELEGRAPH. 

MILES,  WASH.— The  Local  &  Long  Distance  Telephone 
Company,  headquarters  at  Davenport,  is  bulld'ng  a  line  north 
of  Davenport  to  old  Fort  Spokane  and  will  connect  with  Miles 
about  July  1. 

PHOENIX,  ARIZ.— The  Pacific  States  Electric  Company 
of  San  Francisco  has  applied  for  a  receiver  for  the  Overland 
Telephone  &  Telegraph  Company,  which  operates  an  exten- 
sive system  in  Phoenix  and  Northern  Arizona.  The  assets 
of  the  Overland  are  given  at  $430,000,  with  liabilities  of  $700,- 
000. 

PHOENIX,  ARIZ.— The  Bell  Telephone  Company  has 
offered  the  Arizona  Telephone  &  Telegraph  Company  $2,000,- 
000  for  its  system,  which  connects  Phoenix,  Prescott,  Tucson, 
Bisbee,  Tombstone,  Globe  and  Yuma.  The  property  also 
includes  a  toll  line  extending  through  the  Imperial  Valley  to 
Los  Angeles.  The  stockholders  of  the  Arizona  company  will 
meet  in  Tucson  June  15  to  accept  or  reject  the  offer. 

OLYMPIA.  WASH.— The  public  service  commission  has 
entered  a  formal  order  authorizing  the  stipulation  between 
the  Puget  Sound  Independent  Telephone  Company  and  the 
Independent  Telephone  Company,  the  Sunset  Telegraph  & 
Telephone   Company   and   the   Northwestern   Long   Distance 
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Telephone  Company,  by  which  the  Bell  concerns  agree  to 
give  the  patrons  of  the  Puget  Sound  country  long  distance 
service  over  its  lines. 

SANTA  ANA,  CAL.^The  City  Trustees  and  officials  of 
the  Pacific  Telephone  &  Telegraph  Company  have  come  to  an 
adjustment  of  their  differences  and  as  a  result  the  city  will 
offer  a  telephone  franchise  for  sale,  the  Pacific  company  to 
bid  upon  it.  The  company  paid  $2000  into  the  city  treasury 
as  a  compromise  sum  for  back  taxes;  that  is,  money  that 
would  have  come  to  the  city  had  the  company  been  operating 
under  a  franchise.  Two  per  cent  of  the  gross  receipts  from 
January  1,  1912,  is  to  be  paid  later. 

BAKER,  ORE.— Richland  has  solved  the  problem  of  com- 
munication witii  the  outside  world  by  installing  a  wireless 
system.  The  town  is  in  Pine  Valley,  60  miles  from  here, 
and  has  been  unable  to  get  a  company  to  put  poles  into  that 
district  and  therefore  has  been  unable  to  keep  in  touch  with 
the  world  except  by  mail  which  runs  every  other  day  from 
here  and  takes  a  day  for  delivery.  Taking  the  matter  in  their 
own  hands,  the  citizens  organized  a  company  and  have  se- 
cured the  wireless  apparatus  which  they  are  now  installing. 

PASADENA,  CAL.— The  City  of  Pasadena  has  filed  with 
the  State  Railroad  Commission  a  petition  of  intervention 
in  the  case  now  pending  before  the  Commission  concerning 
the  proposed  merger  of  the  Pacific  Telephone  Company  and 
the  Home  Telephone  Company  of  that  city.  The  city  asks 
that  in  case  assent  is  given  to  the  consolidation  such  condi- 
tions be  imposed  as  will  definitely  assure  the  people  of  Pasa- 
dena an  adequate  service  within  the  limits  of  the  municipality, 
and  also  proper  long-distance  telephone  facilities.  It  further 
asks  that  any  consent  the  Commission  may  give  be  condi- 
tioned upon  the  ratification  of  the  people  of  Pasadena. 

ALHAMBRA,  CAL.— The  Pacific  Telephone  &  Telegraph 
Company  last  week  sent  the  City  Council  a  draft  for  $926.10, 
in  payment  for  the  use  of  the  city  streets  for  a  period  of 
over  three  years.  The  payment  was  made  under  the  working 
agreement  with  a  former  council,  in  lieu  of  a  franchise.  For 
some  time  the  Pacific  has  been  trying  to  get  a  franchise 
to  continue  operations  in  this  city.  The  move  has  been  op- 
posed by  a  large  number  of  citizens  who  have  signed  peti- 
tions requesting  the  council  to  refuse  the  franchise  and  to 
compel  the  company  to  consolidate  with  the  Home  Telephone 
Company  which  has  a  grant  to  operate  in  Alhambra.  The 
draft  presented  the  council  is  2  per  cent  of  the  gross  receipts 
of  the  company  covering  the  period  from  December  15,  1908, 
to  March  31,  1912. 

LONG  BEACH,  CAL.— The  local  telephone  companies  will 
be  required  as  a  result  of  the  passage  of  an  ordinance  by  the 
City  Council,  to  furnish  detailed  statements  under  oath  show- 
ing the  number  of  telephones  owned  by  the  companies  and 
in  operation,  the  rate  charged  by  each  telephone  company, 
the  total  receipts  for  local  telephone  service  for  each  month, 
the  monthly  long-distance  charges  for  the  last  12  months 
preceding  June  1  of  this  year  and  all  revenues  derived  from 
all  sources.  The  ordinance  also  requires  the  telephone  com- 
panies to  give  a  statement  in  detail  showing  the  number  of 
poles,  quality  and  amount  of  wire  on  hand  ard  in  use,  num- 
ber and  extent  of  conduits  under  ground,  description  of  real 
estate,  buildings,  furniture,  equipment  and  other  personal 
property,  and  the  aggregate  value  of  plants  and  properties. 
There  is  further  required  an  itemized  statement  from  each 
company  of  all  expenditures  made  for  supplying  telephone 
service  to  the  city  of  Long  Beach  and  its  inhabitants  for  the 
period  of  12  months  next  preceding  June  1. 


WATERWORKS. 

VENICE,  CAL.— The  People's  Water  Company  has  sold  its 
plant  to  the  Funding  Company  of  California,  a  Los  Angeles 
corporation. 


PASADENA,  CAL.-The  date  of  the  water  bonds  election 
has  been  set  for  June  27,  and  the  amount  of  bonds  to  be  voted 
on  as  $1,250,000. 

SAN  DIEGO,  CAL.— The  City  Council  has  passed  a  resolu- 
tion favoring  320  bonds  of  ?1000  each,  and  40  at  $500  each  for 
water  extension  and  repair  fund. 

SPOKANE,  WASH.— Contracts  for  the  water  main  exten- 
sions in  the  Manito  Heights  Addition  were  awarded  by 
Elmendorf  &  Elmendorf  to  A.  Wold,  the  bid  being  $9750. 

COEUR  d'ALENE,  IDAHO.— The  ordinance  providing  for 
the  purchase  of  the  water  plant  from  the  consumers'  com- 
pany for  $180,000  passed  the  council  at  its  second  reading. 

SANTA  MARIA,  CAL.-The  Domestic  Water  Company  of 
Santa  Maria  will  sell  all  water  by  meter  rates  from  July  1. 
For  fire  protection  a  new  high  pressure  pump  is  to  be  in- 
stalled. 

REDLANDS,  CAL.— In  a  hard  fought  election  the  munici- 
pal water  bonds  were  voted  5  to  1.  The  election  authorized 
the  bonding  of  the  city  to  the  amount  of  $600,000  for  -the 
acquisition  of  a  municipal  water  system. 

LOS  ANGELES,  CAL.-The  Public  Service  Commission 
has  authorized  the  commencement  of  construction  on  the 
aqueduct  distributing  system.  If  the  plans  mapped  out  by 
the  Commission  are  carried  through,  the  aqueduct  will  deliver 
Owens  River  water  to  the  city  simultaneously  with  the  com- 
pletion of  the  rest  of  the  system.  Briefly,  the  Commission 
authorized  Chief  Engineer  Mulholland  to  do  the  following: 
"Proceed  forthwith  to  begin  work  on  the  Franklin  Canyon 
to  Engineer  Mulholland's  statement.  Figure  on  bringing  the 
water  from  the  Fernando  reservoir  to  Franklin  Canyon,  and 
thence  through  the  Cahuenga  district  to  Inglewood  and  Re- 
dondo,  through  a  six-foot  steel  pipe-line,  a  distance  of  20 
odd  miles,  the  cost  of  which  will  exceed  $1,000,000.  Submit 
figures  as  to  the  cost  of  extending  the  arms  from  the  main 
trunk  to  Los  Angeles,  Pasadena  and  other  districts.  Secure 
easements  for  the  right  of  way  for  the  pipe  line,  as  above 
stated.  (There  is  only  6500  feet  of  right  of  way  required, 
as  the  balance  of  the  district  is  covered  b34_-highways  and 
dedicated  streets,  under  which  the  State  law  enables  the 
Commission  to  run  its  pipe  line.)  The  easements  are  also 
to  permit  the  city  to  run  its  electric  power  distribution 
system." 

OAKLAND,  CAL. — The  second  step  in   the  formation  of 
a  municipal  water  district  on  the  east  side  of  the  bay,  look- 
ing to  the  acquisition  of  the  plants  and   water-bearing  prop- 
erties  of   the    Peoples   Water   Company   and    the    Bay    Cities 
Water  Company  by  the  allied  municipalities,  was  taken,  when 
B.  H.   Pendleton,  chairman  of  the  Oakland  Water  Commis- 
sion, filed  with  Mayor  Frank  K.  Mott  a  comprehensive  report 
of  the   investigations   of   the   commission.     The   cities   inter- 
ested in   the  water  district  are  Oakland,  Alameda,  Berkeley, 
Alvarado,    San    Leandro,    Piedmont,    Albany   and    Emeryville. 
Mayor  Mott  will  at  once  call  a  third  conference  of  the  mayors 
proposed  water  district.     The  result  of  the  commission's  in- 
struction will  cost  in  the  neighborhood  of  $70,000,  according 
of  the  eight  municipalities  which  are  to  be  included  in  the 
tunnel.     This  will  be  nearly  4000  feet  in  length,  and  its  con- 
vestigations  will  be  set  forth  in  a  report,  and  the  third  step 
will  be  taken,  that  of  authorizing  the  circulation  of  petitions 
to  the  Alameda  County  Board  of  Supervisors  demanding  the 
calling  of  a  special  election,  at  which  the  citizens  are  to  vote 
on   the  formation   of  a  water  district.     The   Oakland  Water 
Commission   consists  of  B.   H.   Pendleton,   chairman;    George 
W.  Dornin   and  W.   T.  Veitch,  and  their  investigations  have 
extended  nearly  two  years.     The  report  gives  in  detail  every 
item  of  information  regarding  valuations,  production,  cost  of 
installation,  equipment,  etc.,  which  can  be  of  any  use  in  work- 
ing out  the  scheme  for  the  formation  of  the  municipal  water 
district   and    the    acquisition,    by    purchase    or   condemnation 
proceedings,  of  the  properties  of  the  two  water  companies. 
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ANGEL  ISLAND  POWER  PLANT 


Some  years  ago  the  Federal  Governinent  assiiined 
control  of  all  islands  in  San  Francisco  Bay.  Several 
of  these  have  now  become  important  stations  for  gov- 
ernment work.  l'"or  instance,  upon  Goat  Island  is 
to  be  found  the  L'nited  States  training  school  with 
its  beautiful  equipment,  the  island  of  Alcatraz  cuts 
the  horizon  with  its  prison  walls,  while  Angel  Island 


building  is  composed  of  reinforced  concrete  and  is 
shapely  in  appearance  both  in  structure  and  surround- 
ings. Within  the  building  is  to  be  found  two  75  h.p. 
Stirling  boilers  equipped  with  the  Witt  fuel  system 
of  furnaces  and  burners,  a  single  burner  being  sup- 
plied for  each  boiler.  The  steam  generated  by  these 
boilers  is  used  to  heat  the  main  buildings  which  are 


Power  Plant  at  .'\ngcl  Island 


is  maintained  as  a  detention  port  and  also  for  quaran- 
tine purposes.  So  extensive  have  become  these  vari- 
ous activities  of  the  government  it  has  been  found 
necessary  to  install  on  every  island  a  power  plant  for 
the  supply  of  heat  and  Hgh'-. 

The  Pacific  Gas  &  Electric  Company  is  now  en- 
gaged in  constructing  a  cable  connection  with  Angel 
Island  in  order  to  supply  to  the  government  electrical 
energy  for  the  quarantine  station.  However,  as  steam 
heat  is  necessary  for  the  detention  station,  it  is  doubt- 
ful if  the  power  plant  will  be  done  away  with. 

At  the  detention  station  on  Angel  Island  is  a 
thoroughly    modern    power    plant    installation.     The 


four  in  numljer,  and  in  addition,  to  drive  two  recip- 
rocating units  in  the  adjacent  room,  which  generate 
the  electrical  supply  for  the  detention  station. 

The  reciprocating  units  are  situated  in  a  con- 
crete room  30  x  40  ft.  In  this  room  is  to  be  found  a 
35  kw.,  125  volt,  280  ampere,  300  r.p.m.,  direct  cur- 
rent A\'estinghouse  generator  directly  connected  to  a 
McEwen  tandem  compound  engine,  which  operates 
with  a  10-inch  stroke.  The  two  cylinders  of  this  en- 
gine are  6j-<  and  13  in.  bore,  respectively.  There  is 
also  held  in  reserve  for  emergency  conditions  a  50  kw., 
125  volt,  400  ampere,  300  r.p.m.  direct  current  West- 
inghouse   generator  directly   connected   to  a    100  h.p. 
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McEvven  taiuleiii  compound  engine,  which  operates 
with  a  12  in.  stroke  and  has  cylinders  of  7  and  14  in. 
bore,  respectively. 

The  oiling  system  for  these  reciprocating  units 
is  homemade  but  etTcctive.  It  consists  of  a  steel  tank. 
2  ft.  in  diameter  and  3><  ft.  high,  situated  15  ft.  above 
the  engine  plane.  It  operates  by  a  gravity  system  and 
is  returned  to  the  tank  1)y  means  of  a  hand  pump. 

The  ammeters  and  voltmeters  upon  the  switch- 
board are  manufactured  by  the  International  Elec- 
tric Meter  Company  of  Chicago,  the  recording  volt- 
meter is  of  the  General  Electric  type,  while  the  remain- 
ing complete  switchboard  equipment  is  furnished  by 
the  Westinghouse  Electric  &  Manufacturing  Company. 

The  condensers,  vvliich  maintain  a  vacuum  of  from 
27  to  28  inches,  are  placed  on  a  lower  deck  in  the  main 
engine  room.  This  lower  deck  is  of  concrete  con- 
struction on  all  sides.     Inimediatelv  above  these  con- 


THE  ALL  ELECTRIC  INTERLOCKING  SYSTEM 

BY   P.   .1.    OST. 

The  oklest  form  of  interlocking  is  what  is  known 
as  the  mechanical  type  in  which  the  power  is  manual, 
being  transmitted  by  pipe,  rods  or  wires.  This  system 
is  satisfactory  where  the  number  of  functions  is  not 
great  and  the  traffic  not  heavy.  However,  with  the 
increase  of  transportation  demands  the  plants  began 
to  grow  to  such  size  and  to  recjuire  so  many  men  to 
operate  them  that  some  form  of  i^ovver  operation  be- 
came imperative. 

This  demand  was  cared  for  by  various  systems, 
the  majority  of  them  employing  compressed  air  for 
the  transmission  of  power,  until  the  year  1891,  when 
John  D.  Taylor  brought  out  his  first  electric  device. 
It  was  only  after  years  of  work  and  study  that  the 
first  installation  was  made  on  the  Haltimore,  Ohio  & 
Southwestern  at  East  Norwood,  Ohio.    This  plant  was 


Interior  of  .Anai-I  Island  Power  Plant 


densers  are  to  be  found  the  vacuum  gauges  under 
which  each  condenser  operates,  and  also  a  pressure 
gauge  which  indicates  the  pressure  of  the  steam  being 
supplied  to  the  boilers  by  the  reciprocating  units. 

The  hot  well  for  the  waters  from  the  condenser  is 
a  square  steel  tank,  SxlyixAy^  ft.,  in  the  rear  of 
the  boiler  installation.  .A.  Blake  10x8;/xl0  inch 
duplex  pump  is  used  to  force  the  circulating  water 
from  the  bay  through  the  condensers.  This  pump  is 
also  held  in  reserve  for  flushing  the  sewers  and  in  case 
of  fire  in  the  main  buildings.  A  6x4x6  in.  Blake 
pump  and  a  4^<  x  3  x  4  in.  Fairbanks.  Morse  pump 
are  utilized  in  supplying  the  feed  water  to  the  boilers. 
Two  3}4x2j4^^  in-  duplex  Worthington  pumps  are 
used  in  forcing  the  oil  to  the  burners.  A  National 
feed  water  heater  is  used  in  the  water  supply.  The 
oil  for  the  furnaces  is  passed  through  a  W^orthington 
oil  meter  in  its  course  to  the  burners  and  as  a  rule 
but  1100  gallons  of  oil  are  consumed  in  the  24-hour 
run. 


built  in  the  Haltimore  &  Ohio  shops.  That  Mr.  Taylor 
had  planned  well  is  indicated  by  the  fact  that  to  this 
daj'  his  ideas,  incorporated  in  his  first  plant,  are  the 
basis  of  most  electric  interlocking  designs. 

In  all  interlocking  work,  as  the  name  implies,  the 
levers  are  so  inter-connected  as  to  prevent  aligning 
two  conflicting  routes  at  the  same  time,  also  all  switch 
and  derail  levers  are  so  inter-locked  with  signal  levers 
that  it  is  impossible  to  give  a  proceed  signal  until 
the  route  is  complete,  neither  may  a  route  be  changed 
with  a    signal  in  the  proceed  position. 

A  motor  is  used  for  each  switch,  derail  and  signal, 
except  low  signals,  called  dwarf  signals,  all  of  which 
until  recentl\f  have  operated  by  a  solenoid. 

In  mechanical  operation  the  force  required  to  move 
a  lever  served  in  most  cases  as  an  indication  that  the 
movement  had  actually  taken  place.  However,  when 
power  came  into  use  the  lever  man  could  not,  as  it 

"Paper  presented   before   San   Francisco  Section   A.   I.   E.   E., 
May  24,  1912. 
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were,  feci  his  plant,  so  some  arrangement  had  to  be 
made  whereby  he  was  advised  of  the  proper  operation 
of  the  various  parts  in  response  to  a  lever  movement. 
This  feature  is  known  as  indication  and  should  only  be 
given  on  the  completion  of  a  movement. 

With  the  various  types  of  pneumatic  plants  this 
indication  was  very  easily  given  by  the  opening  or 
closing  of  a  battery  circuit  through  contacts  actuated 
by  the  mechanism,  but  with  the  advent  of  electricity 
for  power  a  cross  between  two  wires  might  give  a  false 
indication.  In  order  to  make  the  indication  different 
from  and  independent  of  the  power  current  a  means  of 
using  the  counter  electro  motive  force  generated  Ijy 
the  motor  for  indication  was  devised,  for  the  more  im- 
portant operations,  namely,  both  normal  and  reverse 
movements  of  all  rail  point  operating  machines  and 
for  the  movement  of  a  signal  from  "proceed"  to  "stop." 
With  solenoid  dwarf  signals  the  indication  is  secured 
by  the  use  of  power  current  over  a  separate  wire. 

In  order  that  the  leverman  will  respect  the  indica- 
tion he  is  required  to  operate  the  levers  in  two  move- 
ments. The  first  part  of  the  stroke  effects  a  prelimi- 
nary locking  of  all  routes  in  conflict  with  the  new  posi- 
tion of  the  lever,  at  the  same  time  making  the  necessary 
electrical  connections  to  secure  the  desired  action.  In 
this  position  the  lever  rests  against  the  indication  stop. 
When  an  indication  from  the  function  is  received  the 
stop  is  removed,  allowing  the  completion  of  the  lever 
stroke,  permitting  any  subsequent  lever  movements  to 
be  made  to  set  up  a  route.  In  this  way  the  operator 
must  receive  an  indication  from  all  switches  and  derails 
in  a  route  before  being  able  to  give  the  proceed  signal. 
This  delay  is,  however,  very  sliglit,  in  a  majority  of 
cases  being  less  tlian  two  seconds. 

Tlie  wiring  is  divided  into  three  classes,  controls, 
iiKlications  and  commons,  the  names  describing  their 
functions.  Switch  machines  have  two  control  wires 
which  serve  also  as  indication  wires.  While  one  of 
the  ])air  is  control  the  other  is  indication,  and  vice 
versa.  High  signals  have  one  control  only,  which  acts 
as  indicator  wire  also.  Solenoid  dwarfs  have  one  con- 
trol and  one  indication  wire.  Main  common  or  the 
wire  for  power  return  reaches  each  function  and  in 
later  installation  is  tapped  to  the  indication  bus.  mak- 
ing it  serve  as  indication  common  also;  in  older  plants 
a  separate  common  wire  was  used. 

Control  wires  receive  their  power  through  the 
lever  contacts  and  a  fuse  from  the  switch  or  signal  bus 
mounted  on  a  slate  board  at  the  rear  of  the  interlock- 
ing machine.  Main  common  goes  to  the  negative  ter- 
minal on  the  power  operating  panel. 

In  addition  to  the  interlocking  machine,  and  the 
switch  and  signal  mechanisms,  there  are  generally  in- 
stalled a  110  volt  storage  battery,  the  size  depending  on 
the  plant,  with  a  distributing  switchboard,  together 
with  the  necessarv  charging  arrangements  and  charg- 
ing switchboards.  At  isolated  points  it  is  customary 
to  use  a  gasoline  engine  generator  set  for  charging, 
while  where  electric  power  is  available  advantage  is 
generally  taken  of  it. 

It  will  be  of  interest  now  to  follow  the  operation  of 
a  switch  or  derail  movement.  The  switch  bus  on  the 
machine  is  connected  to  the  positive  side  of  the  battery 
through  one  pole  of  a  double    pole    circuit    breaker 


mounted  on  the  operating  or  distribution  panel  the 
signal  bus  being  connected  through  the  other  pole. 
Each  lever  is  provided  with  a  separate  fused  tap  off 
the  bus  bars.  Under  each  switch  lever  are  mounted 
two  pairs  of  magnet  coils.  These  magnets  are  mounted 
vertically  one  above  the  other,  the  poles  facing,  and 
are  provided  with  a  common  armature.  The  lower 
coils  are  known  as  safety  magnets  while  the  upper  ones 
are  the  indication  magnets.  Through  the  safety  mag- 
net must  go  all  current  received  from  the  bus  bar  for 
the  particular  function  to  which  it  is  attached.  From 
the  safety  magnets  the  circuit  leads  to  a  pair  of  selector 
magnets  where  it  divides,  one  connection  going  to  front 
lever  contacts  for  the  reverse  control  and  one  to  the 
rear  lever  contacts  for  the  normal  control  wire.  These 
lever  contacts  are  placed  in  two  groups,  each  group 
consisting  of  four  fingers  or  brushes  secured  to  a  sta- 
tionary block  of  insulating  material.  The  movable  part 
is  another  block  of  insulating  material  carrying  two 
contact  strips  for  bridging  the  fingers.  This  movable 
part  is  attaclied  to  the  lever  and  travels  with  it.  In 
the  normal  position  of  tiie  lever,  normal  control  wire  is 
connected  to  the  switch  bus  bar  by  the  strip  bridging 
the  two  fingers,  also  reverse  control  wire  is  connected 
to  the  indication  bus  through  the  other  strip  and  the 
indication  magnet.  In  the  reverse  position,  normal 
control  goes  to  the  indication  bus  while  reverse  control 
gets  battery.  I'^ollowing  one  of  the  control  wires  cur- 
rent is  deli\ered  to  a  ])ole  changer  switch  controlling 
the  armature  connections  of  the  motor,  also  the  indica- 
tion connections,  back  to  the  interlocking  machine.  The 
motor  is  of  the  scries  type  and  through  the  rc\ersal 
of  armature  connections  in  the  pole  changer  operates 
in  one  direction  to  set  the  switch  ]K)ints  one  way  and 
in  the  opposite  direction  for  the  other  position  of  the 
points.  The  pole  changer  is  normally  operated  entirely 
mechanically  by  the  last  movement  of  the  switch  ])oint 
locking-  device.  It  is,  liowever,  also  under  the  colitrol 
of  two  sets  of  magnets,  so  that  should  the  points  fail 
to  complete  their  movement  giving  an  indication,  the 
position  of  the  control  lever  may  be  shifted  and, 
through  the  energizing  of  one  of  the  sets  of  magnets, 
cause  the  ])olc  changer  to  assume  the  position  corres- 
ponding to  that  taken  by  the  lever.  It  will  be  seen  that 
this  arrangement  places  the  switch  so  under  control  of 
the  leverman,  that  should  the  points  be  blocked  with 
snow,  sand  or  anything  else,  the  operator  may  work 
the  points  back  and  forth  to  dislodge  the  obstruction, 
thereby  permitting  the  desired  movement  of  the  switch 
to  be  completed. 

The  operation  of  the  motor  causes  three  separate 
and  distinct  movements  occurring  in  the  following 
order:  Unlocks  points  raising  detector  bar  at  the  same 
time,  sets  the  points  to  the  new  position,  and  locks 
tlnem  there,  at  the  same  time  lowering  the  bar.  the 
last  inch  of  travel  of  the  locking  plunger  throwing  the 
pole  changer  switch,  disconnecting  the  live  control 
wire  and  connecting  the  dead  or.  indication  wire  to 
the  still  revolving-  motor  whose  armature  connections 
are  reversed.  The  current  generated  by  the  motor 
passes  over  the  commons  to  the  indication  magnets  of 
the  lever,  returning  over  the  control  wire  to  the  other 
side  of  the  motor.  Kindly  note  here  that  the  generated 
indication  current  flows  in  the  same  direction  as  bat- 
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tery  current  normally  does,  however,  being  generated 
at  the  opposite  end  of  the  conductors  from  that  to 
which  the  battery  is  connected.  It  flows  in  a  direction 
the  reverse  of  what  battery  current  would  flow  in  an 
indication  wire  crossed  with  a  control  wire. 

The  opening  of  the  control  wire  at  the  pole  changer 
deenergizes  the  safety  magnets  located  in  the  inter- 
locking machine  immediately  below  the  indication 
magnets,  allowing  the  indication  current  to  pick  up 
their  common  armature  giving  a  complete  indication. 
By  this  arrangement,  in  order  to  secure  an  indica- 
tion of  a  switch  having  operated,  the  motor  must  re- 
volve and  several  makes  and  breaks  of  circuits  take 
place  in  a  regular  order.  The  most  damage  a  failure 
of  any  of  these  actions  can  cause  is  a  prevention  of 
an  indication  requiring  that  the  movement  be  made 
over  again. 

The  function  of  the  safety  magnets  is  to  prevent 
a  false  indication  due  to  a  connection  between  the  two 
control  wires  allowing  power  current  to  flow  back 
through  the  indication  magnets.  This  is  accomplished 
by  making  all  current  for  either  control  wire  pass  in 
series  through  the  magnets,  in  this  way  all  current 
tending  to  cause  an  inducation  must  also  act  on  the 
safety  coils.  As  the  common  armature  for  the  two 
sets  of  coils  rests  on  the  poles  of  the  safety  magnets 
and  is  a  quarter  of  an  inch  from  the  poles  of  the  indi- 
cation coils  an  equal  current  in  both  sets  of  windings 
could  cause  no  movement  of  the  armature  giving  a 
false  indication. 

In  the  case  of  signals  only  one  movement  need  be 
rigidly  guarded  by  indication,  as  a  signal  might  fail 
to  show  "proceed"  without  more  damage  than  stopping 
a  train  ;  but  one  saying  "proceed"  when  it  should  say 
"stop"  might  cause  no  end  of  trouble. 

All  standard  signals  are  worked  on  a  plan  requir- 
ing power  to  make  them  move  to  and  remain  in  the 
position  indicating  "proceed."  In  other  words,  they 
are  so  hung  and  counterwcighted  that  if  left  to 
themselves  they  would  always  indicate  "stop."  In 
electric  interlocking  the  motor  is  so  connected  to 
the  signal  that  the  counterweight  action  setting  the 
signal  to  the  horizontal  position  revolved  the  motor 
as  a  generator.  The  motor  is  not  connected  to  the 
wires  leading  to  the  interlocking  machine  until  almost 
the  end  of  the  movement,  when  current  is  allowed  to 
pass  through  the  indication  magnets,  insuring  that  the 
signal  has  assumed  the  desired  position.  At  the  same 
time  the  loading  of  the  motor  serves  as  a  dash  pot 
to  bring  the  mechanism  to  rest  without  undue  shock. 

With  solenoid  dwarf  signals  a  contact  is  closed 
between  the  indication  wire  and  the  return  wire  by 
the  signal  being  returned  to  the  "stop"  position.  This 
circuit  is  broken  by  the  completion  of  the  lever  stroke 
cutting  ofY  all  flow  of  current. 

As  shown  before,  all  indication  current  flows  in 
the  same  direction  as  operation  current,  but  com- 
ing from  an  outside  source  it  also  flows  in  a 
direction  opposite  to  that  which  operating  power 
flowing  out  over  a  control  wire  and  returning 
over  an  indication  wire  would  take.  This  fea- 
ture is  taken  advantage  of  to  locate  and  make 
harmless  any  cross  between  wires.  In  order  to  accom- 
plish this  a  polarized  relay  is  wired  into  each  indica- 
tion circuit  or  placed  in  indication  common.     Normal 


indication  current  causes  no  movement  of  the  arma- 
ture, however,  a  cross  will  immediately  cause  curren' 
to  flow  in  a  reverse  direction,  opening  the  relay  con- 
tacts, breaking  the  retaining  circuit  of  the  main  circuit 
breaker.  By  pulling  the  fuse  of  the  function  in  trou- 
ble, the  cross  may  be  temporarily  removed  until  re- 
pairs can  be  made. 

As  was  stated  before  a  small  current  is  necssary 
to  hold  a  signal  in  the  "proceed"  position  and  unless 
provision  is  made  for  supplying  this  small  current  to 
the  signal  bus  bar  the  opening  of  the  circuit  breaker 
might  put  the  signal  to  'stop"  in  the  face  of  a  train 
approaching  on  a  route  not  aflfected  by  the  cross.  To 
prevent  this  the  contacts  of  the  circuit  breaker  are  gen- 
erally shunted  by  a  resistance  great  enough  to  pre- 
vent passage  of  current  sufficient  for  the  clearing  of 
another  signal  yet  small  enough  to  hold  several  signals 
in  the  "proceed"  position. 

As  an  additional  check  on  the  position  of  all  fac- 
ing point  switches  and  derails  it  is  customary  to  break 
either  the  control  or  return  wire  of  a  signal  through 
a  circuit  controller  attached  directly  to  the  rail  points. 
At  times  advantage  is  taken  of  this  feature  to  select 
by  the  position  of  a  switch  which  arm  of  a  two-armed 
signal  shall  be  cleared.  With  one  type  of  signals  this 
is  done  by  closing  through  the  controller  either  one 
of  two  field  windings  on  the  signal  motor,  thereby 
securing  a  reversal  of  the  direction  of  rotation. 

The  power  required  for  operation  is  small,  a  switch 
motor  requiring  6  amperes  for  only  a  little  more  than 
one  second,  and  a  signal  but  2  amperes  for  about  four 
seconds.  A  solenoid  dwarf  requires  5  amperes  for 
only  a  fraction  of  a  second.  As  an  example,  the  ag- 
gregate of  power  required  on  a  busy  52  lever  plant 
passing  some  500  trains  per  day  will  not  amount  to 
much  more  than  200  kw.  hours  per  month.  This  in- 
cluding the  lighting  of  some  twenty  signals  for  twelve 
hours  each  night  with  one  candle  power  lamps.  With 
a  good  gasoline  engine  plant  from  2500  to  3000  lever 
movements  may  be  secured  for  each  gallon  of  fuel. 

The  apparatus  described  in  the  foregoing  is  that 
made  by  the  General  Railway  Signal  Company.  The 
Union  Switch  &  Signal  Company  has  placed  on  the 
market  three  types  of  all  electric  plants.  Their  most 
recent  type  is  similar  in  principle  to  the  electro- 
pneumatic  system,  in  that  power  is  always  maintained 
at  each  function,  a  pair  of  control  wires  serving  to  ope- 
rate remote  control  switches  for  applying  it  to  the  mo- 
tors. 

There  are  in  addition  to  the  systems  mentioned 
several  other  types  on  the  market  among  which  are 
those  manufactured  by  the  Hall  Signal  Company  and 
the  Federal  Signal  Company. 

In  small  plants  various  methods  are  used  in  run- 
ning the  wires.  Where  the  functions  are  stretched 
along  one  road  for  some  distance,  as  in  the  case  of 
sidings  and  crossovers  at  stations,  it  is  not  unusual 
to  make  use  of  a  pole  line.  Where  the  movements 
are  bunched,  the  wires  are  often  carried  in  a  wooden 
trough,  or  trunking  as  it  is  generally  called.  In  this 
case  frequentlv  the  wires  are  sealed  in  with  asphaltum. 
At  large  and  more  important  plants,  some  form  of  un- 
derground conduit  is  employed,  manholes  and  hand- 
holes  being  used  the  same  as  in  subway  construction, 
in  a  citv. 
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SOME  FEATURES  OF  THE  DESIGN  AND  CON- 
STRUCTION OF  DYNAMO  ELECTRIC 
MACHINES.' 

BY    CARL    E.  JOHNSON. 

(concluded) 

Alternating  Current  Machines — II. 

Under  the  classification  of  alternating  current  ma- 
chines we  have  the  single  phase  of  several  different 
types  and  the  polyphase  motors  of  the  constant,  vari- 
able, and  the  multi-speed  types. 

For  a  majority  of  requirements  there  is  no  ques- 
tion but  what  the  squirrel  cage  polyphase  type,  every- 
thing considered,  is  nearest  to  the  ideal.  This  is  by 
reason  of  its  simplicity,  lightness,  low  cost,  high  effi- 
ciency and  general  durability.  In  this  motor  we  have 
two  separate  windings.  One  mounted  on  a  static  m- 
ary  and  the  other  on  a  rotating  core  and  without  com- 
mutator or  the  complicated  parts  of  other  types.  The 
stationary  or  stator  frame  is  always  built  up  of  steel 
laminations  in  the  slots  of  which  the  windings  are 
placed.  The  slots  may  be  open  or  partially  closed.  In 
very  few  instances  totally  closed  slots  are  used.  Or- 
dinarily small  machines  for  the  lower  voltages  are 
made  with  partially  closed  slots  while  the  larger  ma- 
chines and  machines  for  higher  voltages  have  open 
slots  for  the  reason  that  these  allow  the  use  of  spe- 
cially insulated  coils.  The  closed  slots,  however,  are 
preferable  where  it  is  possible  to  use  them  on  account 
of  the  improved  operating  characteristics.  The  dis- 
tinctive difference  between  the  coils  for  a  partially 
closed  slot  aud  open  slot  winding  is  that  the  latter  are 
completely  insulated  and  treated  before  being  placed 
in  the  slots. 

Basket  or  Diamond  shaped  coils  are  the  most  uni- 
versally used.  The  assembly  of  the  coils  in  the  ma- 
chine with  the  partially  closed  slots  differs  from  the 
same  operation  in  other  types  in  that  the  coils  are 
usually  threaded  through  the  openings  into  the  slot 
one  or  two  at  a  time.  With  this  method  the  only  in- 
sulation between  the  dififerent  turns  of  the  same  cnil 
being  the  cotton  covering  on  the  individual  wires. 
Basket  type  coils  are  mostly  used  with  the  one  coil  ])er 
slot  winding.  This  means  that  each  side  completely 
fills  one  slot  so  that  for  instance  in  a  48  slot  core  only 
24  complete  coils  will  be  required  to  make  up  a  set. 
The  ends  of  a  coil  iron  to  iron  being  taped  after  the 
coil  has  been  put  into  the  slot.  The  simple  threaded 
diamond  or  two  coil  per  slot  type  is  wound  either  on 
a  mould  which  finishes  the  coil  to  a  proper  shape  or 
wound  on  pins  or  in  a  loop  and  pulled  out  similar  lo 
the  direct  current  coils  previously  mentioned. 

The  span  or  throw  of  the  coil  here  as  in  the  ar- 
matures has  a  direct  bearing  on  the  performance  of  a 
given  machine.  A  full  pitch  winding  is  one  in  which 
the  span  of  the  coil  is  equal  to  the  number  of  slots 
in  the  core  divided  by  the  number  of  poles. 

Fractional  pitches  are  generally  used  on  account 
of  the  considerable  gain  in  end  space  and  saving  in 
copper-  The  effect  of  reduced  span  of  the  coil  is  the 
same  as  a  reduction  in  the  number  of  turns  although 
the  effect  is  not  in  direct  proportion.  From  this  it 
will  be  seen  that  this  variation  in  span  gives  a  very 
flexible    means    of    obtaining    different   performances 
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from  a  standard  frame  w-ith  a  given  number  of  turns 
per  coil.  F"or  a  given  frame,  number  of  slots,  size  of 
wire,  turns  per  coil,  and  the  connections  of  the  groups 
remaining  unchanged,  a  motor  with  a  throw  of  1  and 
10  will  have  a  greater  available  torque  than  one  hav- 
ing a  throw  of  1  and  13.  The  increase  in  torque  being 
obtained,  however,  at  a  sacrifice  of  power  factor. 

In  alternating  current  motor  stators,  the  groups  are 
laid  out  according  to  winding  diagram  selected  or  nec- 
essary. The  number  of  groups  being  equal  to  a  product 
of  the  number  of  poles  by  the  phase  of  the  motor.  The 
group  may  either  be  uniform,  alternating,  or  irregular, 
according  to  the  design  of  the  motor.  If  the  group  is 
uniform  all  groups  will  consist  of  an  equal  number  of 
coils.  If  the  group  is  alternating  every  other  group 
contains  an  equal  number  of  slots  and  coils.  If  the 
grouping  is  irregular  there  is  no  apparent  uniformity 
in  the  number  of  slots  and  coils  per  group  but  the  total 
number  of  conductors  per  circuit  per  phase  is  usually 
the  same.  The  groups  are  formed  by  connecting  the 
required  number  of  coils  together,  the  end  of  the  first 
coil  to  beginning  of  the  second,  etc.,  the  begin- 
ning of  the  first  coil  and  end  of  the  last  in  the  group 
forming  the  beginning  and  end  of  the  group.  Dia- 
grams are  made  or  drawn  for  the  desired  method  of 
connecting  the  group.  When  it  is  desired  to  use  one 
winding  that  may  be  connected  for  two  or  three  stand- 
ard voltages ;  the  winding  should  be  laid  out  if  possi- 
ble for  equally  satisfactory  operation  on  either  con- 
nection and  that  a  minimum  amount  of  labor  will  be 
required  to  change  from  one  to  the  other.  This  lay- 
ing out  of  connections  for  parallel  circuits  must  be 
specially  borne  in  mind,  because  it  is  evident  any 
eccentricity  of  the  rotor  with  respect  to  the  stator 
will  mean  an  unbalancing  of  the  current  in  the  dift'er- 
ent  parallel  circuits. 

In  connecting  3-phase  stators  in  star  the  opera- 
tion will  be  simplified  if  it  will  be  remembered  that 
in  traveling  from  each  of  the  three  leads  to  the  star 
points  the  direction  of  travel  is  reversed  in  adjacent 
groups. 

Any  star  connection  can  be  readily  changed  into 
a  corresponding  delta  by  opening  the  common  junc- 
tion and  connecting  the  inner  end  of  phase  A  to  the 
outer  end  of  phase  B,  and  the  inner  end  of  phase  B  to 
the  outer  end  of  phase  C,  and  the  inner  end  of  phase 
C  to  the  outer  end  of  phase  A. 

In  laying  out  a  given  size  frame  for  several  dif- 
ferent speeds  and  ratings  it  is  sometimes  necessary, 
ir  order  to  make  the  standard  number  of  slots  fit  all 
these  requirements,  to  use  an  irregular  grouping. 

Fig.  1  shows  a  standard  48  slot  stator  with  a  uni- 
form grouping  of  4  coils  per  pole  per  phase,  which,  as 
shown,  is  connected  2  circuit  Y.  In  order  to  connect 
the  same  number  of  slots  and  coils  6  pole  it  is  neces- 
sary to  use  an  irregular  grouping,  which,  as  shown 
in  Fig.  2,  is  also  connected  2  circuit  Y.  The 
small  figures  under  the  arrows  denote  the  num- 
ber of  coils  in  each  group.  By  totaling  these 
up  it  will  be  seen  that  the  total  number  of 
coils  per  phase  are  the  same.  It  is  not  possible 
to  connect  this  winding  as  shown  for  4  circuit  or  110 
vlts  but  it  can  be  readily  changed  to  single  circuit 
440.     The  phase  coils  or  coils  separating  the   differ- 
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eiit  groups  are  usually  given  an  extra  lapping  of 
treated  cloth  over  the  outside  ends.  After  connecting, 
the  stator  frame  is  usually  given  one  of  the  many 
moisture  and  dirt  rcpellant  treatments, 

The  rotating  part  with  its  squirrel  cage  second- 
ary winding  as  usually  made  is  the  simplest  mechan- 
ically and  at  the  same  time  is  the  most  rugged  and 
compact  form  of  moving  element  to  be  foimd  in  any 
type  of  commercial  electric  motor.  Its  operating  char- 
acteristics are  dependent  to  a  great  extent  upon  its 
electrical  resistance,  a  rotor  with  a  low  resistance  will 
have  good  efficiency  and  small  slip  and  will  have  less 
starting  torque  for  a  given  current;  on  the  other  hand 
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Fig.    1. 

a  rotor  of  high  resistance  will  have  low  running  effi- 
ciency and  a  large  slip  and  will  give  a  high  starting 
torque  with  a  minimum  current.  These  character- 
istics make  the  high  resistance  rotor  adaptable  to 
some  classes  of  machine,  crane,  and  elevator  work 
where  starting  under  heavy  load  is  frequent  and  oper- 
ation required  for  short  intervals  only.  The  high 
resistance  rotor  exerts  its  maximum  torque  at  start- 
ing and  the  torque  decreases  as  the  speed  increases. 
With  their  load  they  accelerate  slowly  developing  ap- 
proximate double  full  load  torque  with  about  two  and 
a  half  times  normal  current  although  full  voltage  is 
a1  once  impressed  on  the  stator.  There  is  a  marked 
contrast  to  this  performance  when  it  is  considered 
that  with  the  standard  low  resistance  rotor,  all  other 
conditions  being  equal,  to  develop  only  full  load  torque 
at  the  start  requires  about  four  times  normal  current. 
In  their  favor  also  is  the  elimination  of  the  expensive 
controller  and  resistance,  brushes,  brush-holders  and 
collector  rings,  all  necessary  with  the  phase  wound 
rotor.  It  has  been  found  by  experience  that  the  best 
results  are  secured  with  a  slip  as  high  as  20  per  cent 
and  to  date,  to  my  knowledge,  these  motors  have 
not  been  developed  in  sizes  much  above  15  h.p.  owing 
to  the  starting  current. 

There  are  many  styles  and  methods  of  construc- 
tion of  both  different  types  employing  bars  of  many 
shapes.  The  rotor  bars  are  usually  cut  from  soft 
drawn  bar  stock  and  inserted  in  the  rotor  slots  which, 
with  some  exceptions,  are  as  a  rule  always  partially 
closed. 

There  is  very  little  choice  between  bare  and  insu- 
lated rotor  conductors  in  the  smaller  sizes. 


On  large  rotors  where  voltage  is  appreciable  from 
one  end  of  the  bar  to  the  other,  local  currents  are 
set  up  in  the  punchings  where  bare  bars  are  used 
which  will  reduce  the  starting  torque  but  will  have 
very  little  efifect  under  full  load  running  conditions. 
In  such  case  it  is  advisable  to  insulate  the  bars. 

The  end  rings  are  made  of  copper,  brass,  or  vari- 
ous grades  of  resistance  alloys.  The  resistance  of  the 
rings  and  consequently  the  characteristics  of  the 
motor  depend  upon  both  the  width  and  thickness  of 
the  ring  as  well  as  its  composition  and  may  be  varied 
over  a  wide  range  by  changing  these  dimensions. 

Solder  is  sometimes  used  for  fastening  the  rotor 
bars  to  the  end  rings  but  too  much  stress  cannot  be 
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Fig.    2. 

laid  on  having,  first  of  all,  as  perfect  a  mechanical 
joint  as  possible.  Under  severe  conditions  of  service, 
solder  will,  very  often,  melt,  and  unless  t^re  is  a  per- 
fect mechanical  joint  to  rely  on,  the  result  will  be  a 
serious  loss  of  speed,  necessitating  repairs.  If  solder 
if  depended  upon  at  all  it  should  always  be  hard  and 
of  high  melting  point. 

Some  forms  of  fans  are  usually  provided  to  pro- 
mote ventilation  and  aid  in  the  dissipation  of  the  heat. 
Rotors  of  the  constant  speed  type  are  sometimes 
wound  with  short  circuit  diamond  shaped  coils  and  in- 
stead of  being  connected  together  each  coil  forms  an 
independent  closed  circuit  or  loop.  This  arrangement 
allows  of  thorough  ventilation  and  will  develop  a  good 
starting  torque. 

The  stators  of  the  variable  speed  poly-phase 
motors  are  practically  identical  with  those  of  the  con- 
stant speed  type.  The  rotors  are  phase-wound  usually 
with  diamond  shaped  or  open  end  coils  of  either  wire 
or  strap  inserted  in  partially  closed  slots.  The  coils 
of  each  group  are  connected  in  series  and  the  groups 
of  each  phase  are  ordinarily  connected  in  series,  the 
phases  being  connected,  usually  in  star. 

These  motors  are  generally  used  where  it  is  neces- 
sary to  start  a  heavy  load  with  small  starting  current 
and  operating  for  long  intervals  of  time  with  good 
efficiency  or  wherever  it  is  necessary  to  vary  the  speed 
from  time  to  time.  Their  operating  characteristics 
are  similar  to  those  of  a  shunt  wound  direct  current 
motor,  where  speed  variation  is  obtained  by  inserting 
resistance  in  the  armature  circuit.  Three-phase  wound 
rotors  are  generally  used  with  either  two  or  three- 
phase  wound  stators  for  the  reason  nothing  is  gained 
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in  the  use  of  two-phase  rotors  and  they  usually  re- 
quire an  extra  ring.  In  some  few  cases  phase  wound 
rotors  have  been  equipped  with  only  two  rings,  the 
other  open  end  being  grounded.  This  simplifies  con- 
struction, somewhat  lessens  cost,  but  is  unsatisfactory 
in  as  much  as  the  bearings  are  called  upon  to  carry  a 
portion  of  the  rotor  current. 

Some  classes  of  service  and  conditions  call  for  a 
polyphase  motor  which  will  give  different  speeds  and 
maintain  each  speed  irrespective  of  what  portion  of 
its  full  rated  load  it  has  to  carry.  To  meet  these  con- 
ditions there  has  been  suggested  and  developed  a 
number  of  different  schemes.    Of  these  different  types 
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let  us  dwell  upon,  brieffy,  the  most  extensively  used  or 
what  is  commercially  known  as  the  multi-speed  motor. 

The  stator  structure  and  rotor  of  this  motor  is 
similar  also  to  the  standard  polyphase  motors.  In  this 
type  of  motor  the  different  synchronous  speeds  are 
obtained  by  changing  the  connections  and  re-grouping 
the  coils  of  any  one  or  two  stator  windings  and  thereby 
changing  the  number  of  poles.  Fig.  3  shows  a  simpli- 
fied diagram  of  one  phase  of  a  multispeed  motor  as 
connected  for  4  and  for  8  poles.  The  standard 
type  of  squirrel  cage  rotor  is  in  most  cases  used, 
although  in  this  type  of  motor  it  is  also  possible  to 
use  the  phase  wound  rotor.  By  a  combination  of 
multi-speel  stator  and  the  phase  wound  rotor  it  is  pos- 
sible to  obtain  speed  variation  of  a  very  wide  range  at 
good  efficiency  but  the  motor  and  control  apparatus 
become  so  greatly  complicated  that  the  saving  in 
power  is  not  warranted.  There  are  a  number  of  dif- 
ferent methods  that  may  be  used  in  connecting  the 
windings  of  such  iriotors,  the  selection  of  connections 
in  any  case  depending  upon  the  relative  maximum 
outputs  required  at  the  different  speeds.  In  the  two 
speed  motor  with  single  winding  the  connections 
which  will  work  the  material  to  best  advantage  is  the 
one  in  which  the  groups  are  connected  in  two  circuit 
star  for  a  100  per  cent  maximum  output  and  speed,  and 
connected  in  single  circuit  delta  for  50  per  cent  speed. 
Ihe  50  per  cent  speed  connection  will  carry  approxi- 
mately 65  per  cent  of  maximum  output. 

Reference  to  Fig.  4  will  show  one  method  of  con- 
nection by  which  it  is  possible  to  secure  two  speeds. 
By  combining  two  such  windings  on  one  stator,  one 


for  four  and  eight  poles  and  the  other  for  six  and 
twelve  poles  it  is  possible  to  procure  four  distinct 
speeds.  A  four  speed  motor  of  this  kind  would  have 
fourteen  leads  to  connect  to.  The  connections  for 
the  different  speeds  being  accomplished  with  the  aid 
of  a  small  drum. 

In  this  type  of  motor  approximately  one-half  of 
the  total  amount  of  copper  is  inactive  and  the  delta 
circuit  which  is  not  in  use  must  be  opened  at  one  cor- 
ner to  eliminate  complications  through  induced  cur- 
rents. 

In  these  motors  the  efficiency  is  approximately 
the  same  at  each  speed  and  the  power  factor,  which 
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is  lower  at  full  speed  than  the  normal  motor,  is  re- 
duced very  greatly  at  the  lower  speed.  The  percent- 
age of  slip  remains  approximately  the  same  for  each 
speed  and  the  starting  torque  per  ampere  varies  ap- 
proximately inversely  as  the  speed. 

Under  the  heading  of  single  phase  we  have  the 
split  phase,  resistance  reactance,  and  several  types  of 
the  repulsion.  The  split  phase  induction  motor  is 
quite  generally  used,  especially  in  small  sizes,  because 
its  construction  and  winding  is  simple  and  inexpensive. 
It  is  inherently  a  constant  speed  motor  and  cannot 
be  made  to  vary.  The  stator  is  provided  with  a  main 
winding  and  a  starting  nearly  always  in  partially  closed 
slots.  The  main  winding  consists  of  many  turns  of 
lelatively  heavy  wire,  cosequently  its  inductance  is 
high  compared  with  its  resistance  and  its  power  factor 
at  the  start  is  correspondingly  low.  The  starting 
\\inding  is  comparatively  light  and  of  high  resist- 
ance. The  resistance  is  therefore  the  predominant 
characteristic  of  this  winding.  The  power  factor  is 
correspondingly  high  and  the  currents  in  the  two 
-windings  are  out  of  phase  by  a  considerable  angle 
thereby  producing  a  rotating  field  sufficient  to  start 
the  rotor. 

The  relative  use  of  turns  of  the  main  and  starting 
■winding  depends  on  the  design.  If  the  machine  is 
designed  for  a  high  starting  torque,  the  wire  in  the 
starting  winding  will  be  large  and  will  have  a  lesser 
number  of  turns.  The  electrical  characteristics  and 
the  size  of  wire  in  the  starting  windings  may  thus 
vary  greatly  in  two  machines  of  the  same  rated  horse- 
power  and    speed. 
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The  .stator  poles  are  wound  uilli  pyramidal  coils, 
tlie  wire  being  threaded  into  the  slots  from  spool  or 
spools  or  they  may  be  wound  by  the  less  expensive 
skein  method. 

An  automatic  centrifugal  switch  serves  to  open 
the  starting  winding  after  approximately  one-half 
speed  has  been  attained. 

Rotors  of  the  squirrel  cage  type  are  used,  although 
in  some  of  the  larger  sizes,  to  insure  good  starting 
torque  with  minimum  current,  combinations  of  the 
squirrel  cage  and  phase  winding  are  extensively  used. 

With  the  split  phase  type  of  motor,  clutch  pul- 
leys are  generally  used  on  account  of  the  inherently 
poor  starting  torque  as  compared  with  other  types. 

The  resistance  reactance  type  of  motor  is  vir- 
tually a  three-phase  squirrel  cage  induction  motor  in 
which  an  imperfect  threc-jihase  rotating  field  is  pro- 
duced by  the  use  of  a  non-inductive  resistance  and 
reactance  connected  in  the  stator  circuit  while  start- 
ing. The  starting  torque  of  these  motors  also  is  in- 
herently limited. 

For  many  power  requirements  on  single  phase 
circuit  which  demand  a  specially  good  starting  torque 
with  minimum  current  we  have  one  form  of  repul- 
sion motor,  due  to  Latour,  which  possesses  a  combi- 
nation of  series  and  shunt  characteristics ;  namely,  a 
limited  speed  with  increase  of  torque  with  decrease 
of  speed.  To  secure  the  necessary  torque  in  the 
straight  re])ulsion  motor,  a  direct  current  armature  is 
placed  in  a  magnetic  field  and  short  circuited  through 
brushes  set  with  a  predetermined  angular  relation  to 
the  stator  field.  To  further  improve  the  operating 
characteristics  of  the  plain  repulsion  motor  a  second  set 
of  brushes,  viz.  the  compensating  brushes,  is  placed  at 
90  electrical  degrees  from  the  main  short  circuiting 
or  energy  brushes.  These  compensating  brushes  are 
connected  to  a  winding  in  the  main  field  of  the  motor, 
this  winding  may  be  either  the  center  section  of  the 
main  winding  as  in  a  compensator  or  separate  coils 
v.  ound  concentric  with  the  main  field.  The  purpose 
of  the  compensating  winding  are,  first,  to  secure  a 
reasonably  constant  speed  independent  of  the  load  and, 
second,  to  obtain  high  power  factors.  In  these  motors 
the  power  factor  is  very  good  under  all  conditions  and 
the  greater  portion  of  the  exciting  current  is  supplied 
from  the  compensating  circuits,  thus  relieving  the 
main  winding  from  the  necessity  of  furnishing  this 
current.  When  used  on  variable  speed  works  a  vari- 
able resistance  is  inserted  in  the  energy  circuit. 

Of  the  several  other  more  or  less  modified  form? 
ol  repulsion  motors  that  should  be  mentioned  before- 
closing  is  the  one  due  to  Mr.  Val  Fynn  of  England, 
the  main  structural  departure  in  this  motor  is  that 
two  windings  are  employed  on  the  rotor.  The  main 
or  principal  winding  is  the  usual  well  known  squirrel 
cage  type  and  occupies  the  bottom  of  the  slots.  The 
second  or  auxiliary  winding  is  of  the  usual  commuted 
type,  is  connected  to  the  commutator  and  occupies 
the  top  of  the  slots.  Between  the  two  is  placed  a 
magnetic  separation  in  the  form  of  a  steel  bar.  The 
brushes  and  windings  on  the  frame  are  similar  to  the 
ones  on  the  motor  last  mentioned  hut  the  connections 
are  slightly  different.  Its  action  is  as  follows:  At 
startin.g  the  commuted  winding  is  connected  in  series 
with  the  main   stator  winding  and  across   the   mains. 


A  small  automatic  centrifugal  switch  provided  serves 
to  connect  the  compensating  winding  to  the  brushes 
after  sufficient  speed  has  been  reached.  This  auto- 
matic switch  is  not  essential  to  the  operation  of  the 
motor  but  does  serve  the  purposes  by  cutting  in  the 
compensating  winding  to  improve  the  power  factor 
and  slightly  improve  the  efficiency  in  the  running  con- 
dition. 

This  motor  as  commercially  manufactured  has  a 
leading  power  factor  at  light  loads  and  a  substantially 
unity  power  factor  from  half  load  to  50  per  cent  over- 
load. It  is  also  adaptable  to  variable  speed  and  has 
been  in  practical  commercial  use  for  sometime  in  a 
few  of  the  European  countries,  although  not  exten- 
sivel}'   as   yet   in   this  country. 


COMPLAINTS. 

RT   OKORCK   PICIir^MAN.' 

It  must  be  apparent  to  all  executives  of  public 
service  institutions  that  they  can  hope  for  a  square 
deal  from  the  voter  only  when  they  deserve  it.  When 
convinced  that  the  corporations,  in  their  dealings  with 
him,  are  sincerely  endeavoring  to  serve  and  please  as 
do  the  grocer  and  other  merchants,  the  voter  will  be 
less  eager  to  allow  the  political  agitator  to  influence 
him.  He  will  more  readily  appreciate  the  fact  that 
his  interests  are  identical  with  those  of  the  corpora- 
tions and  will  select  jiublic  officials  from  the  ranks 
of  business  men,  wide  in  commercial  experience,  broad 
in  their  views,  possessing  true  public  spirit  and  fair 
in  their  official  acts  wdien  regulating  the  conduct  of 
the  utility  corporations. 

It  has  been  demonstrated  in  several  instances  in 
public  utility  history,  that  the  average  citizen  is  fair- 
minded.  Upon  receiving  the  treatment  expected  from 
corporations,  he  in  turn  will  show  his  appreciation  by 
upholding  them  in  their  contentions.  Is  it  not  pos- 
sible that  much  of  the  adverse  legislation  in  recent 
years  is  due  to  unconscious  neglect  upon  the  part  of 
public  utility  executives  when  dealing  with  their  cus- 
tomers; by  not  giving  more  personal  attention  to  the 
handling  of  their  grievances?  These  seemingly  unim- 
portant details,  when  not  placed  in  competent  hands, 
are  mismanaged,  and  become,  in  the  aggregate, 
weighty  factors  in  creating  an  unfriendly  attitude 
toward  public   service  corporations. 

Serving,  as  they  do,  the  majority  of  the  people, 
it  might  behoove  gas  managers  to  do  their  duty  toward 
helping  the  citizen  tide  over  this  stage  of  more  or  less 
blindly  radical  legislation,  by  giving  more  personal 
attention  to  his  grievances.  When  the  professional 
politician  denounces  corporations,  among  those  con- 
tributing the  heartiest  applause  is  the  same  citizen 
who  has  a  kick  against  the  gas  company.  The  house- 
keeper with  a  high  bill,  who  has  been  granted  the  use 
of  the  ballot  in  several  of  the  states,  will  not  be  slow- 
in  venting  her  ire  upon  the  heads  of  corporations  in 
.general  for  taking  such  a  slice  out  of  her  household 
allowance— the  grievance  of  the  male  voter  is  of  no 
greater  importance. 

We  know  that  the  gas  company  employe,  coming 
in  contact  with  these  voting  customers,  is  unconscious- 

'New   Busine.ss   Department,   Western   States   Gas   and   Elec- 
tric  Company,  Stockton,  Cal. 
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ly  instrumental  in  molding  public  opinion.  Upon  his 
conduct,  depends  to  a  large  extent,  the  good  or  ill- 
will  of  the  public  towards  the  company.  By  overlook- 
ing the  least  opportunity  to  please  the  customer,  he 
can,  in  a  measure,  undo  the  plans  of  the  executive 
in  his  work  of  forming  a  good  service  organization. 

Of  all  departments  coming  in  contact  with  the 
public,  the  one  handling  the  complaints  of  high  bills 
seems  the  most  important.  The  essential  thing  to 
be  desired,  is  to  attend  these  complaints  in  such  a 
manner  as  to  leave  the  customer  with  no  ill  feeling 
toward  the  company.  The  men  at  the  windows  receiv- 
ing the  cash,  and  those  adjusting  the  complaints  can 
do  a  great  deal  to  accomplish  this  essential  good  feel- 
ing. It  is  these  men,  together  with  the  employes  doing 
the  outside  work,  who  are  the  "gas  company,"  accord- 
ing to  the  great  majority  of  the  customers;  even  more 
than  the  manager,  whose  executive  duties  allow  him 
to  meet  only  a  small  minority  of  the  consumers. 

In  attending  to  complaints  of  high  bills,  are  gas 
companies  generally  as  progressive  as  they  might  be? 
Considering  the  fact  that  the  good  will  of  the  people 
largely  depends  on  the  proper  treatment  of  their  griev- 
ances, imaginary  or  otherwise,  is  it  not  desirable  to 
give  them  every  attention?  Among  these,  the  com- 
plaint of  a  high  bill  perhaps  ranks  first,  as  this  amounts 
to  a  matter  of  dollars  and  cents  to  the  customers.  Most 
gas  men  realize  the  amount  of  ill  will  created  by  one 
of  these  complaints  if  not  properly  taken  care  of. 

The  more  up-to-date  managers  have  adopted  a 
plan  of  isolating  the  complaint  department,  placing  it 
in  charge  of  a  competent  man,  who  endeavors  by  close 
questioning,  comparison  \vith  previous  bills,  testing 
and  explaining  operation  of  meters,  to  convince  the 
customer  that  the  gas  bill  is  correct.  Some  managers 
increase  the  efficiency  of  the  department  by  sending 
demonstrators  to  call  at  the  home  and  show  the  cus- 
tomers how  to  economize.  This  accomplishes  better 
results. 

While,  in  this  manner,  a  .good  percentage  of  com- 
plaints are  taken  care  of,  those  who  have  watched  this 
department  have  noticed  that  many  complaining  cus- 
tomers leave  the  office  apparently  calmed,  but  who 
feel  that  in  some  way  the  hands  on  the  dials  of  the 
meters  might  have  indulged  in  a  race  with  one  another. 
These  customers  pay  their  bills  under  a  silent  protest, 
the  department  has  failed  to  accomplish  its  purpose. 

In  many  cases,  the  office  man,  reaching  the  end 
of  his  resources  in  reasoning  with  the  customer,  oflfers 
to  test  the  meter.  Although  meters  should  be  tested 
regularly,  regardless  of  complaints,  can  we  not  ques- 
tion the  advisability  of  testing  because  of  the  high 
bill  before  we  have  made  further  investigation?  Upon 
close  observation,  we  are  lead  to  believe  that  this 
action  is  not  efl^ective.  The  customer  is  apt  to  think 
that  the  company  is  in  doubt  as  to  the  accuracy  of  the 
meter.  Even  when  shown  that  it  tested  O.  K.  some 
feel  that  they  were  hoodwinked  in  some  way. 

Another  objection  to  this  method  is,  that  in  spite 
of  the  isolation  of  the  investigation  department,  if  more 
than  one  complaining  customer  is  in  there  at  the  same 
time,  as  is  so  often  the  case  during  the  rush,  those  wait- 
ing their  turn  are  sure  to  talk  over  their  troubles  with 
each  other,  and  thereby  each  gains  the  impression  that 


complaints  are  general.  "Everybody  is  kicking." 
-Again,  if  kept  waiting  any  length  of  time,  they  are  in 
no  fit  frame  of  mind  to  be  dealt  with,  thus  making 
it  more  difficult  to  reason  with  them. 

Again,  the  office  man  cannot  convince  a  large 
proportion  of  the  complaints  that  the  big  bill  is  really 
their  own  fault.  Not  being  at  the  seat  of  the  trouble, 
and  therefore  not  conversant  with  the  local  conditions, 
he  is  more  or  less  at  a  disadvantage. 

In  view  of  the  above  facts,  it  seems  reasonable  to 
belie\-e  that  we  should  arrange  to  get  them  out  of  the 
office,  away  from  the  rest  of  the  customers. 

Regarding  the  plan  of  sendin.g  a  demonstrator  to 
the  home,  let  us  again  question:  Is  it  a  good  policy  to 
send  a  lady  demonstrator  out  on  these  complaints? 
Valuable  as  we  all  know  the  demonstrator  to  be  in  her 
other  lines  of  work,  we  are  inclined  to  believe  that, 
for  several  reasons  a  man  can  accomplish  lietter  re- 
sults. For  this  particular  work,  it  is  essential  that  a 
competent  person  should  be  secured.  Not  an  inexperi- 
enced clerk  or  the  average  stove  man,  but  one,  who, 
besides  having  considerable  experience  handling  cus- 
tomers, is  thoroughly  familiar  with  the  operation  of 
gas  appliances,  and  has  a  fair  knowledge  of  how  they 
should  be  oi)erated  economically.  It  is  preferable  that 
he  be  mature  in  years,  that  he  may  command  respect. 

After  a  recent  experience,  I  am  inclined  to  believe 
that  we  can  bring  about  more  efifective  results  by 
adopting  another  plan.  In  one  of  the  Byllesby  proper- 
ties, recently  acquired,  we  worked  with  the  office  com- 
plaint man,  and  tried  the  experiment  of  taking  the  cus- 
tomer aside,  and  in  a  kindly  manner  stated  that  we 
were  sorry  to  hear  his  bill  was  high,  and  that  we  would 
give  him  or  her  our  immediate  attention,  and  would 
call  at  the  house  to  see  what  was  wrong.  Almost  with- 
out exception,  and  without  attracting  the  attention  of 
other  customers  the  complaint  was  thus  temporarily 
disposed  of  in  a  peaceal)lc  manner.  Afost  customers 
seem  to  prefer  this  plan,  because  they  leave  the  office 
with  the  intention  of  telling  their  trouble  when  they 
get  a  representative  of  the  gas  company  in  their  home. 

W^e  would  call  at  the  house  as  soon  as  possible, 
preferably  in  the  forenoon,  stating  that  the  manager 
personally  sent  us  to  find  out  the  trouble.  We  found 
the  customer  in  a  more  receptive  franie  of  mind — she 
was  in  her  own  home  instead  of  in  the  gas  office. 
This  time  of  day  nearly  every  housekeeper  was  using 
some  part  of  her  range.  In  many  cases,  she  was  caught 
redhanded  wasting  gas  in  some  manner  easily  detected. 
This  gave  us  considerable  advantage.  By  asking  ques- 
tions in  a  kindly  way,  we  would  generally  find  that 
they  were  wasting  gas  either  at  the  range  or  water 
heater.  After  showing  how  important  small  economies 
were  in  the  aggregate,  we  came  to  the  most  important 
part  of  the  procedure,  viz :  Teachin.g  the  customer 
to  read  her  own  meter.  The  talk  went  something  like 
this:  "Mrs.  Smith,  I  believe  that,  if  you  will  help  me, 
we  can  materially  cut  down  the  big  bill.  First,  if  you 
will  come  to  the  meter  with  me,  I'll  show  you  how  to 
read  it,  so  that  you  need  not  depend  on  our  man.  You 
can  figure  out  your  own  gas  bill.  It's  so  easy  a  ten- 
year-old  child  can  do  it.  You  check  up  your  other 
household  bills  each  month,  why  not  your  gas  bill?" 

The  housekeeper  did  not  resent  this  sort  of  talk. 
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That  enormous  gas  bill  was  fresh  in  her  mind.  The 
fact  that  we  called,  and  thereby  showed  a  persona! 
interest,  in  her,  convinced  her  that  we  were  sincere 
in  our  efforts,  and  that  it  might  be  to  our  interest  to 
go  to  this  bother.  She  was  taught  to  read  the  meter, 
and  then  taken  back  to  her  kitchen  and  something  like 
this  followed :  "Now,  Mrs.  Smith,  while  I  am  here,  I'll 
ask  you  to  make  a  note  of  the  date  and  statement  of 
your  meter,  as  you  and  I  read  it  today,  and  I  am 
going  to  adjust  your  appliances  (or  send  a  man  to- 
morrow) and  will  you  work  with  us  to  the  extent  of 
practicing  the  small  economies  I  have  suggested  to 
you,  for  one  we^-k,  and  to  be  sure  to  again  read  your 
meter  a  week  from  today,  and  figure  out  how  much 
gas  you  used  during  that  time?  Read  it  again  two 
weeks  from  now,  and  compare  the  two  amounts.  See 
if  you  have  been  able  to  make  the  second  week  bills 
smaller  than  the  first.  If  you  should  get  confused 
in  your  figures,  call  me  up,  here's  my  card,  and  I'll  set 
you  right.  If  the  two  different  weeks  vary  much, 
being  only  a  few  days  back,  it  is  fresh  in  your  mem- 
ory, and  you  can  think  back,  and  see  where  you  have 
made  a  saving  or  where  you  used  a  little  more  gas  than 
the  week  before." 

Upon  leaving,  nearly  every  customer  thanked  me 
for  calling  and  promised  to  watch  the  range  and  the 
meter.  I  have  closely  observed  the  results  of  this 
method,  and  find  it  to  be  most  successful  in  making  a 
friend  for  the  company,  and  permanently  disposing  of 
the  complaint.  Handled  in  this  manner,  a  very  small 
proportion  of  the  customers  ask  to  have  their  meters 
tested. 

Is  this  a  more  expensive  way  of  accomplishing 
results?  Granting  the  extra  cost  of  handling  com- 
plaints in  this  manner,  over  the  plan  of  promiscuous 
testing  of  meters,  is  not  this  expense  justifiable,  when 
we  consider  that  we  have  obtained  far  more  satisfac- 
tory results? 

It  has  been  my  observation  that  complaints  han- 
dled in  this  way  are  appreciated  by  the  customer.  I' 
converts  a  "knocker"  into  a  "boosting"  housekeeper,  a 
gas  company's  most  valuable  asset. 
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TROUBLE  DATA  REPORTS  IN  SAN  DIEGO. 

The  investigation  department  of  the  San  Diegcj 
Consolidated  Gas  and  Electric  Company  is  alive  to 
collecting  every  available  piece  of  information  which 
may  lead  to  a  reduction  of  complaints.  An  automobile 
is  kept  ready  at  any  instant  to  speed  away  for  the  relief 
of  some  customer  should  complaint  in  the  service  arise 
at  any  time.  Below  is  a  copy  of  the  interesting  leaflet 
which  is  filed  away  upon  the  return  of  the  investigator 
in  the  case  of  a  call  to  examine  a  consumer's  service. 

A  careful  glance  n.t  the  data  called  for  on  this  in- 
vestigation order  gives  a  comprehensive  idea  of  the 
minute  compilation  of  details  undertaken  by  this 
utility  company  in  diminishing  the  number  of  com- 
plaints. At  stated  intervals  the  different  answers 
are  tabulated  and  by  this  means  the  one  having  this 
work  in  charge  can  far  more  accurately  judge  from 
which  source  the  complaints  arise  and  often  thus 
handle  a  whole  series  of  complaints  by  reducing  to 
a  minimum  a  common  defect  causing  the  complaints 
to  arise. 


M   22763 


GAS 

INVESTIGATION  ORDER 


Dalt 


..jfi.. 


tfame _ 

Address 

Meter  Number 

Test  Meter 

Re-read  Meter  

No  Gas  _ 

Poor  Pressure 

Place  Rec.  Pres.  Gauge.. 

Adjust  Range 

Trace  Piping 

Misc. 


W.  H.. ,. ...Ughtf.. 


-— »  .     .  .     .    •  •  t vcnaAL    ) 
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Investigate  promptly  and  report  fully  in  blank  spaces  hereon,  to  the  undersrsned. 
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Is  the  pressure  O.  Ki? 

Is  piping  gas-tight?   

Are  meter  connections  O.  K.  ?  . 
Location  of  leak,  if  any?  


Rate  of  leak? , 

No.  of  gas  jets  used? ...., 
What  kind  of  burners?.. 
Condition  of  burners? ... 


Has  consumer  a  gas  range?  

What  kind?   

Condition  ? 

Has  consumer  a  hot  plate? 

What  kind?  

Condition?  ,_ „ 

Has  consumer  a  gas  water  heater?  ... 

What  kind?  , 

Condition? 

Has  consumer  a  gas  heating  stove?  , 

What  kind?  

Condition? 

Other  appliances  in  use? 


Is  there  any  unnecessary  waste  of  gas;  if  so,  where? 


What  can  you  suggest  to  better  the  service  and  avoid  the  waste  of  gas?.. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

WATER  RIGHTS  ON  INTERSTATE  STREAMS. 


BY  A.   E, 

The  principles  of  either  the  doctrine  of  riparian 
rights  or  of  that  of  prior  appropriation  have  been  thus 
far  considered  as  developed  within  the  various  west- 
ern states  and  no  mention  has  been  made  of  the  right 
to  use  the  waters  of  interstate  streams.  A  little  con- 
sideration only  is  necessary  to  recall  to  one  the  great 
number  of  rivers  which  cither  flow  from  state  to  state 
or  form  the  boundary  line  between  them.  The  Snake 
from  its  headwaters  in  the  mountain  lakes  of  Wyoming 
meanders  across  Idaho,  crosses  and  re-crosses  the 
Idaho-Oregon  boundary  line,  flows  through  southeast- 
ern Washington  and  finally  joins  the  Columbia,  which 
is  the  boundary  between  Washington  and  Oregon. 
The  tributaries  of  the  Missouri  rise  in  Wyoming  and 
the  main  stream  flows  through  or  touches  Montana, 
North  Dakota,  South  Dakota,  Nebraska  and  Kansas. 
The  principal  tributaries  of  the  Colorado,  the  Green  and 
the  Grand,  rise  in  Wyoming  and  after  their  confluence 
in  Utah  the  main  river  flows  into  Arizona  and  becomes 
the  boundary  between  Nevada  and  Arizona,  and  also 
between  California  and  Arizona.  The  Rio  Grande 
rises  in  Colorado  and  flows  through  New  Mexico  into 
Texas. 

The  waters  of  all  of  the  great  rivers  mentioned 
are  used  to  some  extent  in  irrigation  but  with  the 
exception  of  the  Rio  Grande,  and  possibly  the  lower 
Colorado,  there  is  no  likelihood  of  trouble  in  the 
near  future  between  states  regarding  their  use.  The 
interstate  streams  which  have  been  in  controversy 
are  the  small  mountain  tributaries  whose  small  flow 
was  early  appropriated.  On  such  streams  it  is  very 
common  to  find  ditches  heading  in  the  upper  state  and 
irrigating  lands  in  both  the  upper  and  lower  states. 
Willey  V.  Decker  (73  Pac.  210)  dealt  with  Young's 
Creek  flowing  from  Montana  into  Wyoming  and  back 
again  into  Montana,  and  the  Supreme  Court  of  Wyom- 
ing therein  held  (as  reported  in  a  head  note)  : 

In  the  absence  of  statutory  provisions,  owners  of  land  in 
Montana  may  acquire  a  legal  right  by  prior  appropriation  to  the 
use  of  the  waters  of  a  stream  having  its  source  in  that  state, 
and  flowing  thence  *  *  *  in  Wyoming,  by  joining  with 
owners  of  land  in  Wyoming  in  the  construction  of  a  ditch,  and 
thereby  diverting  the  waters  of  the  stream  at  a  point  within 
Wyoming  for  the  irrigation  of  lands  in  Montana  and  Wyoming. 

Sage  Creek  is  another  small  stream  rising  in  Mon- 
tana and  flowing  into  Wyoming.  In  Howell  v.  John- 
son (89  Fed.  556)  the  defendants  contended  that  the 
plaintiff,  having  a  water  right  under  the  laws  of 
Wyoming,  could  not  have  a  federal  court  enforce  the 
same,  and  also  that  the  rights  to  water  were  under 
the  control  of  the  legislature  of  Montana.  The  court, 
however,  applied  the  doctrine  of  appropriation  regard- 
less of  state  lines  and  held  for  the  plaintiff — diverting 
in  the  lower  state,  ^Vyonling.  The  lower  prior  diversion 
was  likewise  protected  in  Hoge  v.  Eaton  (135  Fed. 
411)  wherein  appropriators  from  Sand  Creek  in  Wyom- 
ing complained  of  a  later  diversion  of  the  creek  in 
Colorado.     The  court  therein  said : 

The  right  to  divert  running  waters  for  irrigating  lands 
in  an  arid  country  is  not  controlled  or  affected  by  political  divi- 
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sions.  It  is  the  same  in  all  states  through  which  the  streams  so 
diverted  may  pass. 

The  waters  of  Sage  Creek  were  again  in  contro- 
versy in  Bean  v.  Morris  which  was  decided  by  the 
United  States  Supreme  Court  May  29,  1911  (221  U.  S. 
485).    The  Supreme  Court  therein  said: 

P.ut  with  regard  to  such  rights  as  came  into  question  in 
the  older  states,  we  believe  that  it  always  was  assumed,  in  the 
absence  of  legislation  to  tlie  contrary,  that  the  states  were  will- 
ing to  ignore  boundaries,  and  allowed  the  same  rights  to  be  ac- 
quired from  outside  the  state  that  could  be  acquired  from  within. 
*****  There  is  even  stronger  reason  for  the  same 
assumption  here.  Montana  cannot  be  presumed  to  be  intent 
on  suicide,  and  there  are  as  many  if  not  more  cases  in  which 
it  would  lose  as  there  are  in  which  it  would  gain,  if  it  invoked 
a  trial  of  strength  with  its  neighbors.  In  this  very  instance, 
as  has  been  said,  the  Big  Horn,  after  it  has  received  the  waters 
of  Sage  Creek,  flows  back  into  that  state.  But  this  is  the  least 
consideration.  The  doctrine  of  appropriation  has  prevailed  in 
these  regions  probably  from  the  first  moment  that  they  knew 
of  any  law,  and  has  continued  since  they  became  territory  of 
the  United  States.  It  was  recognized  by  the  statutes  of  the 
United  States,  while  Montana  and  Wyoming  were  such  terri- 
tory, *  *  *  and  is  recognized  by  both  states  now.  Before 
the  state  lines  were  drawn,  of  course,  the  principle  prevailed 
between  the  lands  that  were  destined  to  be  thus  artificially 
divided.  Indeed,  Morris  had  made  his  appropriation  before 
either  state  was  admitted  to  the  Union.  The  only  reasonable 
presumption  is  that  the  states,  upon  their  incorporation,  con- 
tinued the  system  that  had  prevailed  thereofore,  and  made  no 
changes  other  than  those  necessarily  implied  or  expressed. 

The  cases  thus  far  referred  to  did  not  raise  the 
doctrine  of  riparian  rights,  although  it  is  thought  to 
still  exist  in  Montana.  The  conflict  of  doctrines  was 
before  the  Federal  Circuit  Court  in  Ander.son  v. 
Bassman  (114  Fed.  14)  wherein  the  plaintiffs 
were  farmers  using  the  waters  of  the  West  Car- 
son River  in  Nevada  and  the  defendants  were 
irrigators  from  the  same  stream  in  California. 
In  the  decision  Judge  Morrow  points  out  that  the  doc- 
trine of  appropriation  is  alone  recognized  in  Nevada 
while  California  uses  the  dual  system  of  appropriation 
and  riparian  rights.  On  account  of  the  conflict  of 
accepted  systems  no  attempt  was  made  to  ascertain 
individual  rights  of  priority  but  the  case  was  decided 
by  allowing  the  farmers  in  California  the  use  of  the 
entire  stream  for  five  days  out  of  ten  and  a  like  use 
to  those  in  Nevada. 

Kansas  v.  Colorado. 

By  far  the  most  important  case  dealing  with  the 
use  of  the  waters  of  an  interstate  stream  is  Kansas  v. 
Colorado  (206  U.  S.  91)  decided  by  the  United  States 
Supreme  Court  May  13,  1907.  It  was  initiated  on 
May  20,  1901,  by  Kansas  charging  Colorado  with  the 
wrongful  diversion  of  the  waters  of  the  Arkansas 
River.  On  May  21,  1904,  the  United  States  inter- 
vened in  behalf  of  its  operations  under  the  Reclama- 
tion Act  of  June  17.  1902. 

Kansas"  claimed  that  the  waters  of  the  Arkansas 
should  be  allowed  to  flow  as  they  were  accustomed  to 
flow,  and  that  by  the  diversions  in  Colorado  not  only 
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were  the  property  owners  along  the  river  deprived  of 
its  surface  flow  but  all  land  owners  within  the  drain- 
age area  were  deprived  of  the  beneficial  influence 
of  the  subterranean  flow. 

Colorado  contended  that  under  the  provisions  of 
its  constitution  it  is  the  owner  of  all  waters  within 
its  borders.  It  further  contended  that  the  Arkansas 
River  is  substantially  two  rivers — the  Colorado  Ar- 
kansas rising  in  the  Rocky  Alountains  and  sinking,  in 
times  of  low  water,  in  the  sands  of  Western  Kansas, 
and  the  Kansas  Arkansas  which  is  formed  by  springs 
and  surface  drainage  in  Western  Kansas  east  of  the 
sink  of  the  Colorado  Arkansas. 

The  Ihiited  States  in  its  petition  in  intervention 
sets  forth  the  vast  acreage  of  public  lands  to  be  re- 
claimed under  the  provisions  of  the  Reclamation  Act. 
the  reliance  of  the  arid  west  upon  the  doctrine  of  prior 
appropriation,  the  inapplicability  of  the  riparian  doc- 
trine where  irrigation  is  necessary,  the  contention 
of  Ivansas  that  it  is  entitled  to  have  the  waters  of 
the  Arkansas  flow  uninterrupted  and  unimpeded  into 
Kansas,  the  contention  of  Colorado  that  it  is  the 
owner  of  all  waters  within  the  State,  and  closes 
with  the  following: 

That  neither  the  contention  of  the  State  of  Colorado  nor 
the  contention  of  the  State  of  Kansas  is  correct;  nor  does  either 
contention  accord  with  the  doctrine  prevailing  in  the  arid  region 
in  respect  to  the  waters  of  natural  streams  and  of  flood  and 
other  waters.  That  either  contention,  if  sustained,  would  de- 
feat the  object,  intent,  and  purpose  of  the  reclamation  act,  pre- 
vent the  settlement  and  sale  of  the  arid  lands  belonging  to  the 
United  States,  and  especially  those  within  the  watershed  of 
the  Arkansas  River  west  of  the  ninety-ninth  degree  west  longi- 
tude, and  would  otherwise  work  great  damage  to  the  interests 
of  the  UMted. 

Justice  Brewer,  who  wrote  the  opinion,  after 
showing  that  the  case  is  one  over  which  the  Supreme 
Court  has  jurisdiction  said: 

Turiiini;  now  to  the  controversy  as  here  presented,  it  is 
whether  Kansas  has  a  right  to  the  continuous  flow  of  the  waters 
of  the  Arkansas  River,  as  that  flow  existed  before  any  human 
interference  therewith,  or  Colorado  the  right  to  appropriate  the 
waters  of  that  stream  so  as  to  prevent  that  continuous  flow, 
or  that  the  amount  of  the  flow  is  subject  to  the  superior  authority 
and  supervisory  control  of  the  United  States.  ***** 
Is  the  question  one  solely  between  the  states  or  is  the  matter 
subject  to  national  legislative  regulation,  and.  if  the  latter,  to 
what  extent  has  that  regulation  been  carried?  *  *  *  * 
The  primary  question   is,  of  course,   of  national  control. 

The  power  of  congress  to  preserve  the  naviga- 
bility of  streams  is  first  examined  with  the  conclusion : 

It  follows  from  this  that  if  in  the  present  case  the  national 
government  was  asserting,  as  against  either  Kansas  or  Colo- 
rado, that  the  appropriation  for  the  purposes  of  irrigation  of 
the  waters  of  the  Arkansas  was  affecting  the  navigability  of  the 
stream,  it  would  become  our  duty  to  determine  the  truth  of  the 
charge.  But  the  government  makes  no  such  contention.  On  the 
contrary,  it  distinctly  asserts  that  the  Arkansas  River  is  not 
now  and  never  was  practically  navigable  beyond  Fort  Gibson 
in  the  Indian  Territory,  and  nowhere  claims  that  any  appropri- 
ation of  the  waters  by  Kansas  or  Colorado  affects  its  navigability. 
The  court  then  proceeds  to  examine  "the  ques- 
tion whether  the  reclamation  of  arid  lands  is  one  of  the 
powers  granted  to  the  general  government."  pays  par- 
ticular attention  to  that  part  of  section  three  of  article 
four  of  the  constitution  reading:  "The  congress  shall 
have  power  to  dispose  of  and  make  all  needful  rules 


and  regulations  respecting  the  territory  or  other  prop- 
erty belonging  to  the  United  States  *  *  *,"  and 
concludes  that  the  section  grants  to  congress  no  legis- 
lative control  over  the  states,  but  gives  it  authority 
over  federal  property  within  their  limits.  It  is  stated 
that  the  constitution  is  silent  regarding  the  reclama- 
tion of  arid  lands  as  no  such  problem  existed  at  the 
time  of  its  adoption,  that  with  the  extension  of  national 
territory  large  areas  of  arid  lands  have  been  included, 
and  that  "it  may  well  be  that  no  power  is  adequate 
for  their  reclamation  other  than  that  of  the  national 
government.  But  if  no  such  power  has  been  granted, 
none  can  be  exercised." 

It  is  the  last  sentence  quoted  which  has  led  many 
to  believe  that  the  Supreme  Court  in  this  case  de- 
clared the  Reclamation  Act  unconstitutional.  The 
validity  of  that  Act,  however,  was  not  in  issue,  but 
the  question  of  national  control — that  is,  the  superior 
right  of  congress  to  legislate  regarding  the  reclama- 
tion of  arid  lands — was.  This  should  be  clear  from 
the  following  quotation  which  is  from  the  paragraph 
immediately  following  the  sentence  referred  to: 

It  does  not  follow  from  this  that  the  national  government 
is  entirely  powerless  in  respect  to  this  matter.  These  arid  lands 
are  largely  within  the  territories,  and  over  them  by  virtue  of 
the  second  paragraph  of  section  three  of  article  four  hereto- 
fore quoted,  or  by  virtue  of  the  power  vested  in  the  national 
government  to  acquire  territory  by  treaties,  congress  has  full 
power  of  legislation,  subject  to  no  restrictions  other  than  those 
expressly  named  in  the  constitution,  and,  therefore,  it  may  legis- 
late in  respect  to  all  arid  lands  within  their  limits.  As  to  those 
lands  within  the  limits  of  the  states,  at  least  of  the  western 
states,  the  national  government  is  the  most  considerable  owner 
and  has  power  to  dispose  of  and  make  all  needful  rules  and 
regulations  respecting  its  property.  We  do  not  mean  that  its 
legislation  can  override  state  laws  in  respect  to  .,the  general 
subject  of  reclamation.  While  arid  lands  are  to  be  found,  main- 
ly if  not  only  in  the  western  and  newer  states,  yet  the  powers 
of  the  national  government  within  the  limits  of  those  states 
are  the  same  (no  greater  and  no  less)  than  those  within  the 
limits  of  the  original  thirteen,  and  it  would  be  strange  if,  in 
the  absence  of  a  definite  grant  of  power,  the  national  govern- 
ment could  enter  the  territory  of  the  states  along  the  Atlantic 
and  legislate  in  respect  to  improving  by  irrigation  or  otherwise 
the  lands  within  their  borders.  Nor  do  we  understand  that 
hitherto  congress  has  acted  in  disregard  to  this  limitation. 

After  quoting  from  Gutierres  v,  Albuquerque 
I.and  Company  (188  U.  S.  545)  the  court  continues: 

But  it  is  usless  to  pursue  the  inquiry  further  in  this  direc- 
tion. It  is  enough  for  the  purposes  of  this  case  that  each  state 
lias  full  jurisdiction  over  the  lands  within  its  borders,  including 
the  beds  of  streams  and  other  waters.  *  *  *  *  jt  j^^^y 
determine  for  itself  whether  the  common  law  rule  in  respect  to 
riparian  rights  or  that  doctrine  which  obtains  in  the  arid  regions 
of  the  West  of  the  appropriation  of  waters  for  the  purposes  of 
irrigation  shall  control.  Congress  cannot  enforce  either  rule 
uf>on   any  state. 

It  is  certain  from  the  above  that  the  state  and  not 
the  nation  is  superior  regarding  legislation  concerning 
the  use  of  public  waters  not  navigable.  As  stated,  the 
Supreme  Court  believed  it  to  be  the  "primary  question" 
Involved  in  the  case  and,  after  such  careful  and  direct 
consideration,  the  decision  must  be  accepted  as  final. 

Coming  to  the  direct  issue  between  the  two  states, 
it  is  held  that  the  dispute  must  be  so  adjusted  "upon 
the  basis  of  equality  of  rights  as  to  secure  as  far  as 
possible  to  Colorado  the  benefits  of  irrigation  without 
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depriving  Kansas  of  the  like  beneficial  effects  of  a 
flowing  stream."  Tables  are  set  forth  in  the  opinion 
showing  the  increase  in  population,  acreage  irrigated, 
and  value  of  farm  products  in  the  counties  of  eastern 
Colorado  traversed  by  the  Arkansas  River.  The  court 
comments  on  the  marked  development  thus  evidenced 
and  says  that,  as  shown  by  the  testimony,  it  is  un- 
doubtedl}'  due  to  irrigation.  A  like  examination  is 
made  of  the  census  statistics  for  the  counties  of  west- 
ern Kansas  with  the  conclusion  that  the  use  of  the 
water  in  Colorado  has  not  been  of  serious  detriment 
to  such  counties. 

The  substance  of  the  decision  is  well  presented 
in  the  following  paragraphs  : 

Summing  up  our  conclusions,  we  are  of  the  opinion  that 
the  contention  of  Colorado  of  two  streams  cannot  be  sustained; 
that  the  appropri::tion  of  the  waters  of  the  Arkansas  by  Colorado, 
for  purposes  of  irrigation,  has  diminished  the  flow  of  water  into 
the  State  of  Kansas ;  that  the  result  of  that  appropriation  has 
been  the  reclamation  of  large  areas  in  Colorado,  transforming 
thousands  of  acres  into  fertile  fields  and  rendering  possible 
their  occupation  and  cultivation  when  otherwise  they  would  have 
continued  barren  and  unoccupied ;  tliat  while  the  influence  of  such 
diminution  has  been  of  perceptible  injury  to  portions  of  the 
Arkansas  Valley  in  Kansas,  particularly  those  portions  closest 
to  the  Colorado  line,  yet  to  the  great  body  of  the  valley  it  has 
worked  little,  if  any,  detriment,  and  regarding  the  interests  of 
both  states  and  tlie  right  of  each  to  receive  benefit  through  irri- 
gation and  in  any  other  manner  from  the  waters  of  this  stream, 
we  are  not  satisfied  that  Kansas  has  made  out  a  case  entitling 
it  to  a  decree.  At  the  same  time  it  is  obvious  that  if  the  de- 
pletion of  the  waters  of  the  river  by  Colorado  continues  to 
increase  there  will  come  a  time  when  Kansas  may  justly  say 
that  there  is  no  longer  an  equitable  division  of  benefits  and 
may  rightfully  call  for  relief  against  the  action  of  Colorado,  its 
corporations  and  citizens  in  appropriating  the  waters  of  the 
Arkansas  for  irrigation  purposes. 

The  decree  which,  therefore,  will  be  entered  will  be  one 
dismissing  the  petition  of  the  intervener,  without  prejudice  to 
the  rights  of  the  United  States  to  take  such  action  as  it  shall 
deem  necessary  to  preserve  or  improve  the  navigability  of  the 
Arkansas  River.  The  decree  will  also  dismiss  the  bill  of  the 
State  of  Kansas  as  against  all  the  defendants,  without  preju- 
dice to  the  right  of  the  plaintiff  to  institute  new  proceedings 
whenever  it  shall  appear  that  through  a  material  increase  in  the 
depiction  of  the  waters  of  the  .'\rkansas  by  Colorado,  its  cor- 
porations or  citizens,  the  substantial  interests  of  Kansas  are 
being  injured  to  the  extent  of  the  destroying  the  equitable  ap- 
portionment of  benefits  between  the  two  states  resulting  from 
the  flow  of  the  river. 

It  must  be  emphasized  that  the  Supreme  Court 
in  its  decree  did  not  attempt  to  make  an  equal  division 
of  the  waters  of  the  stream,  but  rather  an  etjuitable 
apportionment  of  benefits.  Neither  the  rule  of  prior 
appropriation  nor  that  of  riparian  ownership  is  fol- 
lowed, Init  the  case  is  allowed  to  rest  on  the  "car- 
dinal rule  of  equality  of  right" — not  to  the  means  but 
to  the  results. 

Legislation  Regarding  Interstate  Streams. 
In  1911  California  enacted  legislation  making  it 
unlawful  to  transport  the  waters  of  any  lake  or  stream 
of  the  state  "into  any  other  state,  for  use  therein." 
Colorado  in  the  same  year  authorized  a  joint  legislative 
committee  to  investigate  the  interference  by  the  fed- 
eral government  or  any  state,  corporation  or  indi- 
vidual with  the  control  by  Colorado  of  the  waters 
within   its  borders.     Wvoming,   likewise  in    1911,  au- 


thorized its  attorney  general,  under  the  direction  of 
the  governor,  to  bring  such  actions  "as  he  may  deem 
expedient  to  maintain  the  rights  of  the  state  and  its 
citizens  in  the  waters  of  interstate   streams." 

The  only  state  which  provides  by  statute  for  the 
recognition  of  diversions  from  interstate  streams  is 
Oregon.  By  the  Act  of  February  23,  1911,  it  is  pro- 
vided that  no  permit  for  the  appropriation  of  water 
shall  be  denied  because  the  point  of  diversion,  or  any 
portion  of  the  works,  or  the  place  of  intended  use, 
or  any  lands  to  be  irrigated  may  be  situated  in  some 
other  state;  "provided,  however,  that  the  state  engi- 
neer may  in  his  discretion,  decline  to  issue  a  permit 
where  the  point  of  diversion  described  in  the  applica- 
tion is  within  the  State  of  Oregon  but  the  place  of 
beneficial  use  in  some  other  state,  unless  imder  the 
laws  of  such  state  water  may  be  lawfully  diverted 
within  such  state  for  beneficial  use  in  the  State  of 
Oregon." 

Legislation  similar  to  that  of  Oregon  should  be 
enacted  by  all  the  states  where  rights  arc  initiated  by 
an  application  to  the  state  engineer.  Cases  are  con- 
stantly arising  where  applications  are  made  for  pro- 
posed systems  lying  partly  within  two  states.  With- 
out definite  legislation  the  state  engineer  has  no  guide 
to  action — some  engineers  have  approved  such  appli- 
cations, others  have  rejected  them.  In  New  Mexico 
the  territorial  engineer  approved  an  application  for 
the  irrigation  of  lands  in  New  Mexico  by  a  ditch  head- 
ing in  the  Animas  River  in  Colorado  about  six  miles 
above  the  interstate  line.  The  matter  reached  the 
courts  and  the  Supreme  Court  of  New  Mexico  de- 
cided that  "the  territorial  engineer  was  without  au- 
thority to  approve  the  application  in  question."  (Tur- 
ley  V.  Furinan,  114  Pac.  278,  decided  March  4.  1911). 

Not  only  is  legislation  necessary  in  regard  to  the 
initiation  of  rights  for  interstate  ditches  in  order  to 
protect  the  one  so  a]ipropriating  water,  but  it  is  badly 
needed  in  the  interest  of  the  general  ]nil)lic  in  divid- 
ing the  public  waters  among  ditches  entitled  thereto. 
At  present  the  only  means  provided  by  statute  for 
distributing  the  waters  of  streams  is  the  authority 
given  the  water  commissioners,  or  water  masters,  to 
close,  or  partly  close,  headgates  so  that  the  later  and 
upper  ditches  cannot  take  the  waters  belonging  to 
prior  appropriators.  As  such  officers  cannot  act  be- 
vond  the  borders  of  their  state  they  are  powerless  to 
control  a  ditch  heading  above  their  state  line.  The 
state  engineer  of  Nebraska  reports  that  one  ditch 
diverting  water  froin  the  North  Platte  in  Nebraska 
near  the  state  line  was  extended  so  that  it  headed 
in  Wvoming  about  two  hundred  feet  above  the  state 
line.  It  thereupon  proceeded  to  take  all  the  water 
desired  while  the  ditches  heading  below  in  Nebraska 
and  having  earlier  rights  had  their  supply  regulated, 
and  in  some  cases  entirely  cut  ofif,  by  the  state  officials 
in  charge. 

To  remedy  this  condition  the  state  engineer  of 
Nebraska  has  recommended  "that  every  canal  flowing 
into  this  state  have  a  controlling  gate  and  measuring 
flume  just  within  the  state  and  in  addition  thereto 
a  return  canal  whereby  the  water  sought  to  be  appro- 
priated may  flow  back  to  the  stream  from  which 
diverted."     Other  state  engineers  have  made  similar 
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suggestions.  In  many  cases  the  construction  of  a 
"return  canal"  would  necessitate  heavy  expenditures 
and  appear  prohibitive,  but  the  situation  on  many 
streams  is  sufficiently  serious  to  warrant  drastic  ac- 
tion. 

The  1911  California  legislation  referred  to  above 
is  copied  from  a  statute  adopted  in  New  Jersey  in 
1905.  The  constitutionality  of  the  latter  was  upheld 
by  the  United  States  Supreme  Court  in  Hudson  Water 
Company  v.  McCarthy  (209  U.  S.  349).  It  is  spe- 
cifically stated  in  the  opinion  therein,  however,  that 
"The  problems  of  irrigation  have  no  place  here  *  *  *," 
so  the  decision  v»ill  not  necessarily  control  in  attacks 
upon  the  validity  of  such  statutes  in  the  western  states. 
In  further  support  of  their  validity  it  is  important  to 
note  tl)at  most  of  the  earlier  decisions  regarding  rights 
on  interstate  streams  lay  down  the  rule  of  prior  appro- 
priation regardless  of  state  lines  in  the  absence  of 
statutory  jirovisions  to  the  contrary.  The  argument 
against  such  prohibitive  legislation  must  be  based  on 
reasons  of  policy  rather  than  those  of  law.  As  sug- 
gested in  the  quotation  from  Bean  v.  Morris  above, 
each  state  stands  to  lose  just  as  much  as  it  can  gain 
by  such  statutes. 

Summary. — From  a  consideration  of  the  cases 
dealing  with  interstate  streams  (the  leading  ones  only 
being  mentioned  above)  the  following  conclusions  are 
justified.  The  state  and  not  the  nation  is  superior  re- 
garding legislation  concerning  the  use  of  public  waters, 
excepting  only  the  matter  of  navigation  wherein  the 
nation  controls.  Between  private  appropriators  in  two 
states  recognizing  only  the  doctrine  of  prior  appro- 
priation it  is  very  probable  that  that  doctrine  will  be 
applied  regardless  of  state  lines.  Between  private 
appropriators  in  two  states,  one  or  both  of  which  re- 
cognize the  doctrine  of  riparian  rights,  the  priority 
of  appropriations  will  not  be  established,  but  the  waters 
will  be  distributed  on  an  attempted  equitable  basis  sug- 
gested by  the  particular  facts  of  the  case.  In  a  con- 
troversy between  two  states  in  their  soverign  capaci- 
ties the  principle  established  in  Kansas  v.  Colorado 
will  undoubtedly  be  applied,  and  the  Supreme  Court 
will  decide  in  accordance  with  what  the  facts  of  the 
case  indicate  to  be  an  equitable  apportionment  of  bene- 
fits. Legislation  forbidding  the  diversion  of  waters 
from  within  a  state  to  another  state  is  probably  legally 
sound  but  is  based  upon  such  shortsighted  policv  that 
it  cannot  prevail. 


gotten  up  leather-bound  booklet  containing  views  of 
natural  scenery  and  industrial  plants  along  the  route. 
The  master  of  transportation  of  this  train  was  Mr. 
J.  C.  McQuiston,  manager  of  the  Westinghouse  De- 
partment of  Publicity. 


PINK  SPECIAL  TRAIN  de  LUXE. 

The  above  is  a  picture  of  the  "Pink  Special"  train 
de  Luxe  enroute  to  the  N.  E.  L.  A.  convention  at  Seat- 
tle over  the  Canadian  Pacific  as  it  appeared  at  East 
Pittsburg,  where  a  delegation  from  the  Westinghouse 
Electric  &  Manufacturing  Company  met  them. 

Two  very  pretty  young  ladies  dressed  in  pink 
presented  each  lady  on  the  train  with  carnations,  the 
Westinghouse  Band,  composed  of  employees  of  the 
company,  enlivened  their  trip  with  popular  airs  until 
they  reached  the  Union  Station. 

A  handsome  album  containing  scenes  en  route  was 
presented  to  each  member  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  Song  books  were 
also  distributed.  The  General  Electric  Company  also 
presented  each  of  the  travelers  with  a  most  tastefully 


"Pink  Special." 

The  personnel  of  the  train  was  as  follows :  Past 
presidents  W.  C.  L.  Eglin,  Philadelphia,  Pa.,  and  Mr. 
Dudley  Farrand,  Newark,  N.  J.,  Messrs.  S.  L.  Tone 
and  R.  S.  Orr,  vice-president  and  superintendent,  re- 
spectively of  the  Allegheny  County  Light  Company. 
-Among  the  others  were :  Messrs.  S.  L.  Nicholson,  G. 
B.  Griffin,  E.  A.  Thornwell,  G.  C.  Ewing,  B.  F.  Ott, 
Van  Dusen  Rickert,  E.  E.  Gilbert,  F.  D.  Pembleton, 
A.  E.  Clifford,  J.  C.  Woodsome,  R.  E.  Hamilton,  R.  B. 
Parker,  David  B.  Rushmore,  John  Mustard,  R.  E. 
Moore,  D.  A  Bertolette,  Mr.  and  Mrs.  C.  S.  Cook,  Mr 
and  Mrs.  Harry  M.  Hope,  Mr.  and  Mrs.  Farley  Os- 
good, Mr.  and  Mrs.  W.  K.  Vanderpoel,  Mr.  and  Mrs. 
M.  O.  Troy,  Mr.  and  Mrs.  Dudley  Farrand,  Mr.  and 
Mrs.  Paul  Spencer,  Mr.  and  Airs.  Marlow,  Mr.  and 
Mrs.  L.  E.  Sinclair,  Miss  Jane  Eglin,  Mr.  and  Mrs.  J. 
J.  Gibson,  Mr.  and  Mrs.  John  L.  Mather. 


N.  E.  L.  A.  CONVENTION  AT  SEATTLE. 

The  Fifth  Annual  Convention  of  the  National  Elec- 
tric Light  Association  has  been  a  brilliant  occurrence 
(luring  the  past  week  at  Seattle.  Commencing  on  Sun- 
day, when  the  special  trains  from  the  four  corners  of 
America  began  to  arrive  at  the  Convention  City,  there 
has  been  a  continuous  procession  of  welcomes,  bounte- 
ous hospitality  and  technical  and  commercial  meet- 
ings. 

The  six  prismatic-hued  special  trains,  each  given  a 
distinguishing  color,  were  made  up  of  the  finest  equip- 
ment in  operation  in  America.  On  all  of  them  the 
trips  were  made  enjoyable  by  unique  entertainments, 
elaborate  hospitality  at  the  various  points  en  route, 
and  it  was  invariably  a  happy  crowd  which  was  met  at 
Seattle  by  the  committees  in  charge. 

The  Golden  Poppy  Special,  which  carried  the  Cali- 
fornia delegates,  like  the  rest  of  the  specials,  was 
given  right  of  way  over  everything  on  the  road  and  ar- 
rived according  to  schedule.  Those  who  were  fortunate 
to  travel  by  this  train  all  agreed  that  the  trip  was  the 
most  enjoyable  ever  taken. 

On  Monday  afternoon,  there  was  a  baseball  game 
in  which  the  Pacific  Coast  team  won  over  the  Eastern- 
ers by  a  score  of  16  to  3.  On  the  evening  of  that  day 
an  elaborate  reception  and  ball  was  given.     The  real 
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work  of  the  Convention  commenced  on  Tuesday  morn- 
ing with  an  address  of  welcome  by  Mayor  Cottrell  of 
Seattle.  This  was  followed  by  the  annual  address  of 
Presiding  Officer  John  F.  Gilchrist  of  Chicago,  after 
which  Mr.  Gilchrist  introduced  Mr.  John  A.  Britton, 
vice-president  and  general  manager  of  the  Pacific  Gas 
and  Electric  Company  of  San  Francisco,  who  delivered 
an  elaborate  plea  for  the  recognition  of  San  Francisco 
in  1915. 

In  introducing  Mr.  Britton,  the  president  said : 

"All  of  you  know  San  Francisco,  and  those  of  you 
who  have  not  enjoyed  the  experience,  have  heard  of 
her  unbounded  generosity  and  hospitality.  That  is  my 
excuse  for  calling  before  you  a  man  from  San  Francisco 
who  is  a  director  of  the  Exposition.  We  understand 
he  has  some  good  message  to  deliver  to  us." 

Mr.  Britton's  plea  for  San  Francisco  was  enthusi- 
astically received  and  brought  the  Convention  to  its 
feet. 

Among  the  things  he  said  were  the  following  sen- 
tences : 

"I  want  to  dissociate  myself  for  one  moment  from 
my  role  of  delegate,  and  in  assuming  that  of  an  officer 
of  the  Exposition  Company  to  give  you  this  message: 
'San  Francisco  invites  the  world  in  1915.'  In  giving 
you  that  message,  I  wish  to  remind  you  that  San  Fran- 
cisco is  representing  the  entire  United  States  in  this 
commemoration  of  the  greatest  engineering  feat  ever 
done  by  man.  California  is  the  pioneer,  not  only  in 
central  station  development,  but  also  in  the  hydroelec- 
tric transmission  development  systems  to  be  operated 
in  this  country." 

He  then  discussed  the  potential  feature  of  San 
Francisco,  and  especially  in  connection  with  the  Expo- 
sition, giving  a  description  of  the  many  congresses 
which  will  be  held  there  in  1915.     Finally,  he  said: 

"I  care  not  whether  you  visit  the  orange  vales  of 
Los  Angeles,  seek  the  shelter  of  the  mountains  of  Sis- 
kiyou, or  climb  the  Sierra  Nevadas,  eventually  you 
will  gravitate  toward  San  Francisco,  the  city  on  the 
bay  that  furnishes  the  finest  harbor  in  the  world,  where 
peace  and  plenty  abound  and  where  we  will  do  all  we 
can  for  you  in  1915.  Come,  I  pra}'  you." 

In  reply  to  Mr.  Britton's  splendid  plea.  President 
Gilchrist  stated  that  while  at  present  it  was  not  a  time 
for  deciding  where  the  1915  Convention  would  be  held, 
he  would  assure  Mr.  Britton  and  the  Fair  directorate 
that  the  request  which  had  been  so  eloquently  pre- 
sented would  be  seriously  considered. 

The  general,  executive,  technical,  accounting,  com- 
mercial power  transmission  and  public  sessions  com- 
menced immediately  following  the  general  addresses, 
there  being  three  sessions  held  at  2 :30p.m. .in  which  the 
various  reports  of  committees  were  made.  Three  papers 
were  delivered  on  the  genera!  subject  of  accounting 
and  two  papers  and  several  reports  made  in  the  tech- 
nical session. 

On  Tuesday  evening  the  transmission  session  was 
opened  by  an  address  by  Mr.  Henry  L.  Doherty  in  a 
report  on  "The  Use  of  Electricity  for  Irrigation  and 
Agricultural  Purposes."  illustrated  by  lantern  slides 
and  moving  pictures.  There  was  also  a  commercial 
session  at  which  various  reports  were  presented. 

On  Wednesday  morning  occurred  the  second  gen- 
eral session  with  several  papers,  also  an  executive  ses- 


sion and  the  second  technical  and  accounting  sessions 
with  several  important  papers. 

Wednesday  afternoon  the  various  morning  ses- 
sions were  continued,  in  which  a  great  deal  of  work  was 
done,  and  on  Wednesday  evening  there  was  a  musical 
program  and  an  illustrated  lecture  on  the  "Electrifica- 
tion of  the  Panama  Canal."  On  Thursday  were  the 
concluding  sessions  of  the  various  departments  and  a 
number  of  papers  were  given. 

Throughout  the  week  the  Seattle  hosts  outdid 
themselves  in  the  variety  and  elaboration  of  entertain- 
ment offered.  Trips  were  made  to  the  various  hydro- 
electric plants  and  to  many  other  interesting  points, 
and  much  entertainment  was  offered  to  the  ladies  who 
did  not  care  to  attend  the  various  meetings  of  the  Asso- 
ciation. 

This  Convention  is  conceded  to  have  been  one  of 
the  most  successful  ever  held  by  the  National  Electric 
Light  Association  and  universal  praise  is  conceded  to 
the  Seattle  members. 


DISTRIBUTION    OF    POWER    FROM    LOS 
ANGELES  AQUEDUCT. 

Electrical  Engineer  Scaltcrgood  has  presented 
plans  for  the  distributing  system  of  power  from  the 
Los  Angeles  Aqueduct.  These  plans  divide  the  city 
into  five  districts,  with  an  aggregate  of  1068  miles.  The 
total  cost  of  an  underground  system  as  figured  by  Scat- 
tcrgood  is  placed  at  $16,574,500,  while  the  total  over- 
head system  is  fixed  at  $2,868,000. 

The  underground  system  estimates  the  cost  of 
commercial  lines  and  equipment  at  $12,754,300,  and 
the  cost  of  street  H.ghting  at  $3,820,200.  The  over- 
head system  places  the  commercial  lines  at  $1,618,000 
and  the  street  lighting  system  at  $1,250,000. 

The  districts  are  designated  as  0,  1,  2,  3  and  4. 
The  estimate  per  front  foot  for  district  0  is  62  cents; 
for  district  1,  66.1  cents;  for  district  2.  32.6  cents;  for 
district  3,  35.8  cents ;  for  district  4,  34.5  cents. 

The  districts  are  as  follows:  District  0:  Begin- 
ning at  Pico  and  Flower,  on  Pico  to  Wall;  Wall  to 
Fifth,  Fifth  to  First,  First,  to  Alameda,  and  return 
to  San  Pedro ;  thence  to  the  Plaza,  thence  to  New 
High  street,  New  High  to  Temple,  Temple  to  Hill, 
Hill  to  First,  First  to  Olive,  Olive  to  Fourth,  Fourth 
to  Flower,  Flower  to  Pico. 

District  1 :  Beginning  at  Sunset  and  Figueroa,  on 
Figueroa  to  Washington,  east  to  Central  avenue,  north 
to  Third,  east  to  Santa  Fe  avenue,  north  to  Center 
street,  north  to  Brooklyn  avenue,  west  to  Sunset  and 
Figueroa. 

District  2:  Beginning  at  First  and  Hoover,  south 
to  Adams,  west  to  Vermont,  south  to  Santa  Barbara, 
east  to  Main,  north  to  Washington,  west  to  Figueroa, 
north  to  First,  east  to  Hoover. 

District  3:  Beginning  at  Hoover  and  Pico,  west 
to  Western  avenue,  south  to  Santa  Monica  avenue, 
west  to  city  limits,  south  to  Slauson  avenue,  east  to 
Main,  north  to  Santa  Barbara,  west  to  Vermont,  north 
to  Adams,  east  to  Hoover,  north  to  Pico. 

District  4:  Remainder  of  city  not  included  in 
previous  districts. 

Numerous  conferences  will  be  held  before  the  plan 
is  finally  adopted. 
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Maiandros  was  a  river  in  Asia  Minor.  The  classic 
( Ireeks  told  of  how  a  hunter  by  that  name  chased  a 
beautiful    mountain    nymph    down 
Water  Rights  ^^.^^^^  ^^^^  ^^^^  mountains  and  just 

on  Interstate  .^^  j^^  ^^^^  about  to  overtake  her, 

Streams  ^|^g  gods  turned  him  into  the  river 

hearing  this  name.  So  circuituous  was  this  mountain 
course  taken  by  Maiandros  in  dodging  here  and  there  in 
Ills  passionate  pursuit,  the  name — meander — survives 
still,  written  indelibly  into  our  language  as  signifying 
a  zigzag  or  rambling  course.  To  the  Greek  mind  the 
coure  of  the  Maiandros  was  the  superlative  of  twist- 
ing and  zigzagging. 

We  are  not  told  in  Indian  traditions  as  to  how  our 
Western  rivers  were  su])poscd  to  ha\'e  been  formed, 
but  surely  if  a  similar  myth  existed  among  them  for 
the  formation  of  the  Columbia  and  its  various  tribu- 
taries, brave  and  passionate  buck  must  have  had  many 
a  dizzy  turn  before  fair  Red-wing  was  released  in  her 
flight  at  the  entrance  to  the  great  Pacific. 

Take,  for  instance,  the  waters  of  Silver  Bow 
Creek,  rising  just  east  of  llutte,  Montana.  In  passing 
westerly  through  Montana  this  creek  becomes  the 
Deer  Lodge,  Hellgate,  Missoula  and  Clark's  Fork 
rivers.  L'nder  the  latter  name  it  drains  into  Lake 
Pond  O'Reillc  in  Northern  Idaho.  We  next  find  the 
same  waters  journeying  up  into  Canada,  only  to  re- 
turn into  this  country  as  the  Columbia  River,  now 
v.holly  within  the  State  of  Washington,  but  later 
serving  as  the  boundary  line  between  Washington  and 
C)regon.  It  may  be  remarked  also  in  passing  that 
countless  smaller  tributaries  of  the  Columbia  may  be 
diverted  from  one  State  into  another. 

As  the  States  through  which  these  waters  drain 
are  semi-arid  in  character,  the  laws  governmg  inter- 
state streams  are  of  vital  interest. 

A  digest  of  the  court  decisions,  many  of  which 
appear  on  another  page  of  this  Journal,  and  among 
wliich  are  cited  sexeral  froni  our  highest  national  trib- 
unal, leads  to  five  definite  conclusions  regarding  water 
rights  on  interstate  streams,  as  follows: 

1.  With  the  single  exception  of  navigable  streams  the 
state  and  not  the  nation  has  jurisdiction  over  waters. 

3.  Regarding  two  appropriators,  each  situated  on  the 
same  stream  but  in  different  states,  wherein  the  doctrine  of 
appropriation  is  upheld  in  both,  priority  of  appropriation  will  he 
upheld  regardless  of  state  lines. 

3.  Regarding  two  appropriators,  «ach  situa/ted  on  the 
same  stream  but  in  different  states  wherein  either  one  or  both 
states  still  adhere  to  the  doctrine  of  riparian  rights,  the  water 
will  be  distributed  on  an  equitable  basis,  according  to  facts 
without  considering  priority  of  appropriation. 

4.  Regarding  the  rights  of  two  states  through  which  the 
same  waters  drain,  the  waters  will  be  distributed  on  an  equitable 
basis  according  to  facts. 

5.  States  may  forbid  by  legislative  action  the  taking  of 
waters  into  other  states.  Without  such  legislation,  however, 
waters  may  be   conducted   frotu   the   state. 

Idaho  at  its  last  legislative  session  had  up  for 
consideration  the  forbidding  of  taking  waters  without 
the  bounds  of  the  state.  Oregon  passed  a  give  and 
take  or  reciprocity  law,  while  California,  pursuing 
a  narrow-minded  policy  passed  a  law  forbidding  the 
taking  of  waters  without  the  state. 

The  distribuuon  of  waters  of  the  West,  Hke  most 
uf  the  other  afTairs  of  life,  should  be   made  on  the 
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most  liberal  jvrinciples.  Concerted  action  among  the 
western  stales  on  a  give  and  take  I«sis  is  absolutely 
necessary  for  greatest  good  to  all.  It  is  to  be  hoped 
that  other  western  states  will  soon  follow  the  far- 
sighted  policy  inaugurated  under  Oregon's  splendid 
water  system  and  that  California  may  soon  come  to 
its  senses  both  as  to  diverting  waters  from  the  sta^e 
and  also  as  to  adopting  through  liberal  views  of  the 
courts  the  appropriation  doctrine  rather  than  the  time 
dishonored  system  so  far  as  western  need  are  con- 
cerned— of  the  riparian  doctrine. 


New  Coinage 
an  Economic 


Thos.  N.  McCarter,  president  of  the  American 
Electric  Railway  Association,  in  a  recent  after-dinner 
speech  at  the  Palace  Hotel  in  San 
Francisco  forcefully  summarized 
the  three  predominating  evils  or 
INecessity  wrong    viewpoints    in    the    public 

mind  that  must  be  adjusted  at  once  or  stagnation  and 
even  possible  chaos  and  dissolution  may  result  to  our 
great  transportation  companies  of  America.  The 
most  prominent  of  these  three  was  shown  to  be  the 
continual  extension  of  the  5c  fare  limit  in  our  cit}' 
street  railways  with  its  ever-increasing  transfer 
range. 

Now  comes  the  proposal  to  coin  three-cent  pieces 
and  also  a  smaller  unit  to  be  known  as  the  one-half 
cent  piece.  A  bedlam  of  protest  greeted  this  meas- 
ure at  its  incipiency.  The  traction  companies  feared 
that  when  the  coins  became  a  reality  the  populace 
the  country  over  would  demand  a  three-cent  car  fare. 
The  telephone  company  foresaw  every  nickel-in-the- 
slot  machine  bedecked  with  coins  of  the  wrong  denom- 
ination. And  even  the  West — the  dear  old  West — saw 
the  possibility  of  one  of  its  dearest  traditions  being 
swept  away — that  tradition  which  built  up  from 
bountiful  days  of  forty-nine,  makes  the  holder  of  each 
pocket  book  disdain  the  carrying  or  computing  of 
.accounts  less  than  even  multiples  of  Sc  pieces. 

As  to  the  last  argument,  the  gigantic  commercial 
era  now  before  the  West  has  swept  away  this  false 
hand-me-down  of  Western  greatness  and  liberality, 
or  if  not  entirely  so  it  should.  The  economic  age 
now  upon  us  demands  its  abolition. 

It  appears  that  the  telephone  companies  have 
nothing  to  fear  from  this  new  coin.  It  is  said  that  the 
first  thing  the  director  of  the  mint,  George  H.  Rob- 
erts, did  after  the  proposed  legislation  was  submitted 
to  him  for  opinion,  was  to  urge  that  the  language  of 
the  bill  be  so  shaped  that  the  treasury  could  make 
the  coin  wholly  unlike,  in  size  and  design,  any  exist- 
ing coin.  The  design  now  most  favored  by  the  treas- 
ury is  much  too  large  to  enter  a  dime  slot,  too  small 
to  operate  a  nickle  slot  and  possesses  a  scalloped  edge 
like  an  Indian  one  cent  piece. 

As  to  the  protest  from  the  traction  companies 
regarding  a  three-cent  fare,  surely  a  rational,  reason- 
able people  will  never  unjustly  demand  the  death 
of  a  prosperous,  promising  industry.  This  is  an  age 
of  economy,  an  age  of  regulation  and  we  believe  in 
fair  play.  The  rate  question  in  the  large  city  traction 
companies  is  indeed  one  of  many  complications  and 
one  that  has  been  grossly  mistreated  and  warped  out 
of  shape  by  both  parties  to  the  issue.  After  all  the 
fundamental    consideration    is   that    of   cost   of   serv- 


ice. If  a  careful  investigation  in  any  particular  case 
should  show  that  after  allowing  for  interest,  deprecia- 
tion and  all  other  operating  expenses  in  spite  of  a  re- 
duction to  a  3c  or  4c  fare,  the  earning  on  the  securi- 
ties can  still  be  made  to  pay  such  a  reasonable  return 
that  we  w'ould  advise  those  nearest  and  dearest  to  us 
to  invest  their  money  in  these  securities,  then  by  all 
means  this  should  be  done.  On  the  other  hand  in  com- 
munities where  topographic  features  and  other  condi- 
tions are  such  that  6c  is  similarly  necessary,  then 
it  is  only  reasonable  that  6c  should  be  charged.  Both 
the  traction  companies  and  the  people  should  forget 
the  magic  5c  piece,  for  it  isn't  magic. 

It  would  seem  that  the  traction  systems  have 
grown  to  such  enormous  proportions  in  our  greater 
cities  a  zone  system  of  charges  should  be  made 
based  solely  upon  cost  of  service  from  centers  of  dis- 
tribution in  these  great  municipalities.  Simply  be- 
cause Los  Angeles  has  had  the  nerve  to  extend 
its  city  limits  by  means  of  the  shoe-string  addition 
some  sixteen  miles  westerly  to  the  sea  is  no  reason 
why  the  cost  of  service  on  a  street  railway  over  this 
sixteen  miles  should  be  but  five  cents.  The  zone  sys- 
tem of  charges  seems  to  be  the  only  rational  method 
and  to  its  careful  study  our  great  traction  companies 
and  the  regulating  commission  should  give  most  care- 
ful consideration.  This  consideration  should  be  one 
absolutely  independent  of  the  5c  traditional  coin 
handed  down  to  us  from  an  age  wholly  different  from 
the  present. 


The  plea  made  by  Mr.  John  A.  Britton  at  the  open- 
ing session  of  the  National  Electric  Light  Association 
_,     .  .     ,  in  Seattle  this  week  in  which  he 

.  mentioned    California's  supremacy 

Education  j,j     ^,^g     development     of     electric 

in  lyio  power  and  transmission  has  really 

a  far  greater  significance  than  may  have  been  con- 
ceived, even  by  so  brilliant  a  talker  as  he. 

San  Francisco  is  indeed  a  hub  for  the  enormous 
potential  activities  of  the  Pacific  Coast  and  it  was  to 
this  city  the  first  long-distance  transmission  system 
was  developed.  Every  branch  of  electrical  engineering 
practice  may  be  observed  and  every  step  of  the  history 
of  its  development  has  been  exemplified  in  the  trans- 
mission systems  connecting  with  the  electrical  supply 
of  San  Francisco. 

The  World's  Fair  in  1915  will  far  outshine  in  mag- 
nificence of  display  anything  that  has  been  heretofore 
conceived  and  it  is  all  through  the  possibilities  of  the 
wonderful  resources  which  have  had  their  development 
in  California.  And  the  whole  world  has  reason  to  ex- 
pect such  an  exhibition,  just  as  it  might  expect  France 
to  excel  in  silk  textile  exhibits,  Persia  in  oriental  tap- 
estries, Germany  in  military  organization,  or  Brazil 
in  coffee  and  rubber.  California  can,  how^ever,  go  a 
step  further,  because  while  these  various  features  of 
excelling  are  due  more  or  less  to  local  or  sectional  ad- 
vantages, the  development  of  the  transmission  and 
use  of  electricity  is  worldwide.  Nevertheless,  Califor- 
nia keeps  always  ahead,  her  engineers  answer  the  de- 
mand and  fulfill  the  need  without  fear  or  favor.  The 
world's  greatest  commercial  science  development  will 
be  found  here  in  1915. 
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PERSONALS. 
J.  T.  Shaw,  the  telephone  expert  of  the  State  Railroad  Com- 
mission, visited  Los  Angeles  during  the  past  week. 

W.  S.  Berry  of  Western  Electric  Company,  has  been  en- 
joying a  visit  from  his  mother,  Mrs.  W.  W.  Berry. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric  Com- 
pany,, recently  returned  from  an  extensive  eastern  trip. 

C.  W.  Hinchcliffe,  who  is  now  associated  with  independent 
telephone  interests  in  Arizona  and  New  Mexico,  is  at  San 
Francisco. 

E.  V.  D.  Johnson,  manager  of  the  Northern  California 
Power  Company,  spent  the  past  week  at  Redding  on  an  in- 
spection trip. 

Carlos  De  Muro,  sales  agent  of  the  General  Electric  Com- 
pany at  Vera  Cruz,  Mexico,  is  visiting  the  Company's  San 
Francisco  office. 

Chester  H.  Pennoyer,  head  of  the  National  Conduit  and 
Cable  Company  of  California,  has  been  confined  to  his  home 
for  more  than  a  week. 

Hurt  Chipley  of  New  York,  counsel  for  the  American 
Telephone  and  Telegraph  Company,  and  Mrs.  Chipley,  are 
visiting  San  Francisco. 

F.  A.  Richards,  manager  of  the  car  department  of  Pier- 
son,  Roeding  &  Co.,  is  spending  a  vacation  in  the  Yosemite 
Valley,  accompanied  by  Mrs.  Richards. 

C.  B.  Zabriskie,  vice-president  and  treasurer  of  the  United 
Properties  Company,  with  headquarters  at  New  York,  is  vis- 
iting the  San  Francisco  office  of  the  corporation. 

H.  L.  Jackman,  manager  of  the  Western  States  Gas  & 
Electric  Company's  Humboldt  County  interests,  arrived  at 
San  Francisco  from  Eureka,  during  the  past  week,  on  his 
way  north. 

W.  J.  Davis  Jr.,  Pacific  Coast  engineer  for  the  General 
Electric  Company,  has  just  returned  to  San  FVancisco  after 
visiting  the  works  at  Schenectady  and  spending  a  month 
in  the  East. 

John  S.  Baker,  district  manager  of  the  Crocker-Wheeler 
Company,  spent  the  past  week  at  Los  Angeles,  where  an 
office  was  recently  opened.  J.  E.  Fries.  Pacific  Coast  engi- 
neer, was  at  the  San  Francisco  office  during  the  absence 
of  his  chief. 

H.  A.  Barre,  chief  electrical  engineer  of  the  Pacific  Light 
and  Power  Company,  is  lying  critically  ill  in  a  Los  Angeles 
hospital.  He  submitted  to  an  operation  after  breaking  down 
with  stomach  trouble,  while  out  on  a  survey  for  a  new  power 
line   some   time   ago. 

George  H.  Throop,  engineer  in  charge  of  the  valuation 
work  undertaken  by  J.  G.  White  &  Company  of  New  York 
for  the  San  Joaquin  Light  &  Power  Corporation,  has  closed 
the  Fresno  office  as  the  field  work  is  completed,  and  removed 
his  force  to  the  Los  Angeles  office,  where  the  data  obtained 
will  be  worked  up. 

T.  J.  Pace,  head  of  the  arc  light  division  of  the  Westing- 
house  Electric  and  Manufacturing  Company  of  East  Pittsburg, 
and  A.  A.  Brown,  assistant  to  the  company's  sales  manager, 
with  headquarters  at  New  York  City,  spent  a  few  days  at  San 
Francisco  while  en  route  to  Seattle  to  attend  the  annual  con- 
vention of  the  N.  E.  L.  A. 

C.  A.  S.  Hewlett,  president  of  the  National  Sales  Man- 
agers' Association,  who  is  connected  with  the  General  Elec- 
tric Company  at  Schenectady,  was  the  guest  of  the  San  Fran- 
cisco division  tor  several  days  last  week,  while  on  an  official 
visit  to  the  Pacific  Coast  branches  of  the  organization.  On 
Thursday  night  Hewlett  was   the   guest  of  honor  at   a   ban- 


quet at  a  cafe,  where  he  addressed  the  local  division  on  "The 
Importance  of  the  Sales  Department." 

J.  R.  Freeman,  a  i)rominent  consulting  hydraulic  engi- 
neer, who  was  retained  by  the  city  to  make  a  report  on  the 
Hetch-Hetchy  water  project  to  the  V.  S.  Army  engineers,  has 
arrived  at  San  Francisco  from  the  East.  He  has  had  his  en- 
gineers on  the  ground  for  some  time  and  they  are  now  fin- 
ishing the  details  of  his  plan.  Freeman's  report  will  be  made 
up  from  data  gathered  by  these  engineers  and  from  his  own 
inspection  of  the  water  supply.  It  will  be  turned  over  Aug- 
ust 1st  to  the  Government  officers. 


STATE   ELECTRICAL  CONTRACTORS'  ASSOCIATION. 

H.  C.  Reid,  manager  of  the  electrical  department  of  the 
Pacific  Fire  Extinguisher  Company,  is  at  Portland  on  busi- 
ness. 

Bids  have  been  received  by  the  Board  of  Public  Works 
from  the  various  contractors  for  the  electrical  construction 
work  on  the  car  house  for  the  Geary-street  municipal  railway, 
which  Is  to  be  erected  at  an  estimated  cost  of  about  $250,000. 
There  were  three  separate  propositions  on  the  electrical  work, 
including  the  wiring  and  switchboard  for  the  lighting  system 
of  the  car  barn.  The  bids  ran  from  $10,000  to  |15,000,  but 
no  award  has  been  made. 

Bids  have  been  taken  by  the  United  States  Quartermas- 
ter's Department  for  the  new  feed  wires  for  the  electric  sys- 
tem at  the  General  Hospital  at  the  Presidio,  San  Francisco. 
The  bids  were  as  follows:  Newberry  Bendheim  Company, 
$9545;  Butte  Engineering  Electric  Company,  $9693;  the  John 
G  Sutton  Company,  $10,058;  Standard  Electrical  Construction 
Company,  $10,257;  Turner  Electrical  Company,  $10,220;  Mc- 
Fell  Electric  Company,  $10,495;  Central  Electric  Company, 
$11,289.    The  bids  have  been  forwarded  to  Washington,  D.  C. 


ENTERTAINMENT    OF    THE    RED    SPECIAL    TO    THE 
N.   E.   L.  A. 

The  Electrical  Development  League  of  San  Francisco 
did  itself  proud  in  the  entertaining  during  the  past  week  of 
the  New  York  delegation  to  the  N.  E.  L.A.  which  has  just 
concluded   its  sessions  at  Seattle. 

From  the  time  that  tlie  Secretary  of  the  League  board- 
ed  the  train  in  Southern  California  to  the  final  fare- 
well as  the  train  sped  out  from  San  Francisco  to  the  North, 
there  was  something  doing  and  something  enjoyable  for  the 
guests  every  minute.  The  official  program  of  entertainment 
began  at  9  o'clock  Thursday  morning,  June  6th.  Ample  au- 
tomobiles were  found  in  waiting  at  the  St.  Francis  Hotel  to 
convey  the  entire  visiting  delegation  to  the  Exposition 
grounds  and  other  points  of  interest  in  the  Golden  Gate  City. 
An  enjoyable  forenoon  thus  ended  at  the  Cliff  House,  where 
a  delicately  provided  luncheon  awaited  the  guests. 

The  reception  committee  having  in  charge  the  entertain- 
ment of  the  guests  was  composed  of  the  wives  of  local  men 
interested  in  the  N.  E.  L.  A.  were  as  follows:  Mrs.  W.  W. 
Briggs,  chairman;  Mrs.  S.  J.  Lisberger,  Mrs.  F.  H.  Var- 
ney,  Mrs.  E.  B.  Strong,  Mrs.  Berry,  Mrs.  A.  H.  Halloran,  Mrs. 
Robert   Sibley. 

After  the  luncheon  at  the  Cliff  House  the  guests  were 
then  provided  with  automobiles  to  be  at  their  disposal  for 
any  purpose  they  desired  throughout  the  afternoon. 

The  evening  affair  at  the  St.  Francis  was  unique  and 
lull  of  ginger  from  start  to  finish.  The  Oriental  and  pic- 
turesque sight  of  dainty  Chinese  maidens  sprinkling  flowers 
among  the  guests  was  the  starter,  then  followed  some 
twenty  Chinese  boy  musicians,  American  born,  who  by  the 
rendering  of  such  patriotism  arousing  songs  as  "America"  and 
"Star  Spangled  Banner"  brought  the  guests  to  their  feet  a 
number  of  times.  Comedians  and  songsters  followed  in  rapid 
succession.      Tait's    entertainers   furnished    by   the    courtesy 
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of  the  Tait-Zinkand  Cafe,  made  the  hit  of  the  evening  in  their 
"Song  to  Lillibridge  and  Others,"  which  is  as  follows: 

National    Electric    Light    Association    vou    for    me 

To  you  I  give  a  toast. 

And    it   goes    without   saying 

You're  more   tlian  welcome  to  the  Pacific  Coast. 

There's    Mr.    Elliott    of    New    York, 

To  his  right  Mr.  Hodskinson  of  Bo.ston  does  sit. 

But   if   you   asked   Brown    of   Chicago 

To   do   you   a   favor 

He'd  say,    'Let  George  do  It." 

So  let  us  drink  to  Geo.  Elliott 

And    of   New   Y'ork    may   he   always   boast. 

And   as  Hod   has  BEAN   to   Boston 

To   him  I  give  a  toast 

There's    one    more   man    I    wish    to    mention 

And   Brown   of  Chicago  I   have   in   mind 

And   as   all    our    friends    leave    San    Francisco 

May    they    build    a   Lilly    bridge    behind. 

National    Electric   Light   Association   you    for   me. 

To   you   I   give   a   toast. 

And  it  goes  without   saying. 

You're   more   than   welcome   to   the   Pacific   Coast 

Now  Sanford  says   Electricity   is  measured  by  Watts 

And  us  he   easily  convinced. 

But  Dick  still  Insists  that  it  is  measured  by  inches. 

Now  of  Dayton  I  will  sing  and 

I    don't    want    anyone    to    laugh 

For  from  old  Ohio  comes  our  beloved  President  Tuft 

But  take  the  letter  "F  "  out  of  the  word  "Taft" 

And    you're    more    up-to-date, 

Put   an    "I"    in    its   place 

And   another   great   man   we  have 

From  Dayton  who  is  Talt. 

The  evening  closed  resounding  with  the  warm  words  of 
welcome  of  John  A.  Uritton,  representing  the  Electrical  De- 
velopment League  of  San  Francisco,  and  the  wholehearted 
response  by  F.  M.  Tait,  vice-president  of  the  X.  E.  L.  A. 

In  detail,  the  entertainment  of  the  evening  was  as  follows: 

Orchestra    Selection    

Welcome  by  Chinese  Flower  Girls '.'.'.'.'."'.'.       2200-v.,  3-phase  induction  motor 

Y'oung  Arow   Club    (Chlne.-e    Band    I'arade) 

Newman   &   Decorsey    (Songs   and   Sayings) 

Taifs  Entertainers    (Courtesy  Talt-Zinkand  Cafe) 

Norris  Children   (Dutch  Songs) 

William    O'Brien     (Tenor) 

Alma   Tuchler    (Recitations) 

Dan   Casey    (Songs   and   Jokes) 

Lillian   Byrnes (Songs) 

McKensey   &   Aguire    (Comedians) 

Joe  Eckstein    (Character  Impersonations) 

Address  of  Welcome   John  A.   Brltton 

Reply F.   M.    Tait,    Vice-President    N.    10.    L    A, 

San    Francisco — Ale.\    T.    Vogelsang,    Chairman    Public    Utilities 

Committee,   San    Francisco    Board    of   Supervisors. 
Au  Revoir   Geo.  C.   Holberton 


Ashley  &  Kaufman,  consulting  engineers  of  New  York, 
have  opened  permanent  offices  at  14  International  Amphi- 
theatre, Union  Stock  Yards,  Chicago,  111.  Mr.  John  Fallon 
formerly  of  the  Tennessee  Copper  Company  will  be  resident 
engineer  and  in  charge  of  the  office.  They  have  been  retained 
as  consulting  engineers  on  the  heating,  lighting  and  sanitary 
engineer  for  the  Union  Stock  Yards  and  Central  Manufac- 
turing District. 

The  General  Electric  Company  has  sold  to  C.  C.  Moore 
&  Co.,  who  have  the  general  contract,  two  steam  turbines, 
which  will  be  installed  in  the  power  plant  of  the  C.  A.  Smith 
Lumber  and  Manufacturing  Company  at  Marshfield,  Ore., 
mentioned  in  these  columns  last  week.  The  usual  accessories 
and  switchboards  are  included.  The  generating  units  are  de- 
scribed as  follows:  One  A.  T.  B.  4,  2000  kw.  (2500  k.v.a.,  .8 
P.F.)  1800  r.p.m.,  2300  v.,  horizontal  condensing  mixed-pressure 
Curtis  steam  turbine;  one  A.  T.  B.  2,  500  kw.  (625  k.v.a  .8  P.F.) 
3G00  r.p.m.,  2300  v.,  horizontal,  condensing,  high-pressure  Cur- 
tis steam  turbine. 

The  General  Electric  Company  has  secured  the  contract 
for  a  great  variety  of  electrical  machinery  for  the  Alaska 
Gastineau  Mining  Company.  The  largest  item  is  a  1750  k.v.a. 
water-wheel  type  generator,  3-phase,  60-cycle,  2300  v.,  at  257 
r.p.m.,  which  is  to  be  direct-connected  to  a  water-wheel  built 
by  the  Yuba  Construction  Company.  Also,  one  A.  T.  B.  12, 
lliOO  kw.,  600  r.p.m.,  3-phase,  60-cycle,  2300-v.,  belt-driven  gen- 
erator; one  commutating  pole,  45  kw.,  D.C..  generator;  one 
3i.  kw.  motor  generator  set,  consisting  of  one  550-volt  com- 
mutating-pole     generator,     direct-connected     to     one     50-h.p., 

also  a  75  kw.  motor-genera- 
tor set  of  same  type;  three  1250-k.v.a.  transformers,  for  step- 
ping from  22,000  to  2300  volts;  some  smaller  transformers 
and  complete  switchboards  for  the  above  apparatus  are  also 
included. 


On  Friday  morning  the  guests  were  taken  to  Mt.  Tamal- 
pais  on  the  famous  "Crookedest  Road  in  the  World."  The 
Red  Special  left  for  the  North  with  its  guests  at  7:20  in  the 
evening.  The  days  in  California,  so  declare  the  visiting 
guests,  will  long  remain  a  bright  spot  among  memories,  golden 
treasures. 


TRADE  NOTES. 

Complete  AUis-Chalmers  electric  motor  equipment,  for 
opening  a  sawmill  at  San  Leandro,  has  been  sold  to  the  Hud- 
son Lumber  Company. 

The  Allis-Chalmers  Company  has  sold  the  Standard 
American  Dredging  Company  two  steam  turbines  of  400  kw. 
and  500  kw.,  respectively. 

The  Pacific  Gas  &  Electric  Company  is  planning  the  con- 
struction of  a  new  substation  at  Woodland  to  take  care  of 
the  increased  load  in  that  developing  territory,  where  there 
is  great  activity  in  electric  railway  projects. 

The  Dow  Pump  Company  is  making  plans  to  erect  a 
million-dollar  plant  in  San  Francisco  for  the  manufacture 
of  what  is  termed  the  improved  Diesel  engine.  So  great  is 
the  promised  demand  of  this  celebrated  engine  that  the  pro- 
moters of  the  plant  here  feel  every  assurance  of  the  success 
of  the  proposed  venture. 

George  J.  Henry  has  just  shipped  a  water  wheel  with 
a  driver  compressor  to  Angels  for  use  in  connection  with 
the  Sierra  &  San  Francisco  Power  Company's  dam  on  the 
Stanislaus  River.  The  wheel  is  made  heavy  so  as  to  act 
as  a  flywheel  in  driving  an  air  compressor..  Contracts  will 
soon  be  let  for  the  construction  of  the  new  impounding  dam. 


INSULL   BANQUET. 

Samuel  InsuU  of  Chicago,  who  was  recently  made  a  direc- 
tor of  the  Pacific  Gas  and  Electric  Company,  was  the  banquet 
guest  of  the  district  managers  and  heads  of  departments  of 
that  corporation  at  the  Fairmont  Hotel  on  Friday  night. 

John  A.  Britton,  vice-president  and  general  manager,  pre- 
sided, and  introduced  the  guest  to  the  ninety-five  officials  of 
the  company  with  an  interesting  speech.  In  the  course  of  his 
address,  Mr.  InsuU  referred  to  the  Pacific  Gas  and  Electric  as 
one   of   the   best-organized   corporations   in    the   West. 

Stereopticon  views  were  exhibited  showing  the  power 
plants  and  other  prominent  features  of  the  company's  system. 
An  elegant  souvenir  menu  was  issued  with  brief  statistical 
information  and  local  hits  following  each  service  of  the  ban- 
quet. The  slogan  was:  "San  Francisco  knows  how — with 
the  help  of  Pacific  Service — 1915." 


NEW    APPLICATIONS    FOR    ELECTRICAL   INSPECTOR. 

New  and  improved  specifications  for  rubber-covered  wires 
and  cords,  as  printed  under  Rule  50  in  the  1911  edition  of  the 
National  Electric  Code,  call  for  a  product  passing  new  elec- 
trical, physical  and  chemical  tests  designed  to  secure  a  better 
quality  of  insulation  than  previously  prescribed. 

Supplies  of  wire  made  according  to  the  new  specifications 
are  now  available,  and  the  old  label,  printed  on  a  yellow  back- 
mound,  was  discontinued  January  1,  1912. 

Wires  shown  by  tests  and  examination  conducted  by  Un- 
derwriters' Laboratories  to  be  in  accordance  with  the  new 
specifications  will  have  a  label  printed  on  a  red  background 
attached  to  each  coil. 

After  July  1,  1912,  the  use  of  unlabeled  wire  or  wire  bear- 
ing the  old  discontinued  yellow  label  will  not  be  allowed. 

WM.    J.    NIXON, 
Chief,  Department  of  Electricity,  San  Francisco,  Cal. 
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K.  P.  F.  DISCONNECTING  POLE  TOP  SWITCH. 
The  illustrations  herewith  show  the  very  latest  type  of 
high-tension  disconnecting  switches  as  manufactured  by  the 
K.  P.  P.  Electric  Company,  37  Stevenson  street,  San  Fran- 
cisco. Each  22,000  v.  unit  or  pole  is  arranged  to  be  supported 
on  the  standard  single  cross  arm  (6x6)  in  place  of  a  regular 
line  insulator.  The  strain  of  the  line  wire  is  carried  through 
the  switch  itself,  obviating  the  use  of  dead  end  insulators  or 
double  cross  arm  coustruction. 


K.    p.    F.    Disconnecting    Pole    Top    Switch. 

The  switch  consists  simply  of  two  suspension  type  strain 
insulators  fitted  with  central  pins  and  iron  caps,  one  element 
fixed  and  the  other  rotatable  about  the  axis  of  the  pin. 

The  line  wires  are  dead-ended  onto  the  two  caps,  one  of 
which  supports  an  arm  carrying  a  knife  blade  and  the  other 
a  pair  of  jaws  through  which  the  circuit  is  made  and  broken. 

A  crank  or  lever  fastened  to  the  pin  of  the  rotating  insu- 
lator provides  means  for  opening  and  closing  the  contacts. 

As  the  supporting  fixture  is  normally  to  be  grounded 
the  operating  mechanism,  arranged  for  single  poles  separately 
or  three  together,  can  be  handled  with  safety. 

The  switch  designed  is  for  use  on  voltages  of  6600,  11,000 
or  22,000,  when  a  single  insulator  is  used,  but  can  be  operated 
on  any  commercial  voltage  by  the  addition  of  insulators  in 
series. 


ELECTROLYTIC    LIGHTNING   ARRESTER    FOR    RAILWAY 
SERVICE. 

The  protection  of  electrical  apparatus  from  lightning  and 
other  high  voltage  static  disturbances  necessitates  the  use 
of  a  device  that  will  relieve  the  abnormal  pressure  due  tj 
the  static  change  and  divert  it  from  the  susceptible  wind- 
ings  of   the   machines   into  the   ground. 

It  is  not  sufficient  that  the  abnormal  pressure  be  instantly 
relieved,  but  to  prevent  damage  absolutely,  the  voltage  at 
the  machine  should  be  prevented  from  rising  aoncrmally. 
To  accomplish  this  resuU,  the  protective  device  must  (1) 
begin  to  operate  at  pressures  well  within  the  breaking-down 
point  of  the  insulation  on  the  apparatus;  (2)  permit  the 
enormous  though  very  brief  current  of  the  static  charge  to 
pass  instantly,  as  any  delay  in  the  passage  of  the  charge 
causes  a  rise  in  pressure.  A  third  requirement  is  that  the 
protective  device  shall  prevent  a  power  current  or  arc  from 
following  in  the  path  of  the  static  discharge,  as  soon  as  the 
abnormal  condition  has  been  relieved.  These  conditions  are 
particularly  important  in  the  protection  of  railway  and  other 
low  voltage  apparatus. 

Ijightning  arresters  of  the  spark-gap  type  possess  the 
disadvantage,  particularly  for  low-voltage  work,  that  the  volt- 


age must  rise  to  several  times  normal  before  the  discharge 
occurs.  Thus,  with  arresters  having  an  equivalent  spark 
gap  as  low  as  one-tenth  of  an  inch,  the  voltage  must  rise 
to  4000  or  more  during  discharge,  while  a  comparatively 
high  resistance  in  an  arrester  causes  a  choking  effect  on 
the  static  charge  which  tends  to  allow  the  voltage  to  become 
considerably  high  before  full  relief  is  afforded.  These  fea- 
tures account  for  the  cases  of  lightning  damage  in  spite  of 
spark-gap  type  arrester. 

The  ideal  lightning  arrester  for  low-voltage  circuits  is 
the  electrolytic  type.  This  type  of  arrester  has  two  essen- 
tial characteristics,  due  to  a  film  of  hydroxide  of  aluminum- 
deposited  on  aluminum  plates  or  trays,  that  enable  it  per- 
fectly to  fulfill  the  conditions  required.  These  essential 
characteristics  are:  (1)  that  it  automatically  offers  a  very 
high  resistance  to  currents  at  normal  voltages  and  a  very  low 
resistance  to  currents  above  a  certain  critical  voltage;  and 
(2)  that  it  posseses  the  properties  of  a  condenser,  offering 
high  effective  resistance  to  currents  at  low  frequency,  and 
low  effective  resistance  to  currents  at  the  high  frequencies 
that  are  prevalent  in  lightning  discharges. 

The  decrease  in  resistance  occurs  very  rapidly  at  a  cer- 
tain critical  voltage,  so  that  for  currents  at  double  the  nor- 
mal voltage,  the  film  offers  practically  no  resistance  to  the 
flow  of  current,  but  when  the  excessive  voltage  ceases,  the 
resistance  is  instantly  restored  and  no  power  current  fol- 
lows the  discharge  nor  is  there  any  arcing. 

A  design  of  an  electrolytic  arrester  for  railway  work 
has  recently  been  placed  on  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburg,  Pa.,  built 
in  two  styles,  for  COO  and  1500  volt  circuits. 

The  arrester  consists  of  a  tank  of  oil  in  which  are 
placed,  en  properly  insulated  supports,  a  nest  otvCup-shaped 
aluminum  trays.  The  spaces  between  the  trays  are  filled 
with  electrolyte,  a  sufficient  quantity  for  one  charge  being 
furnished  with  each  arrester.  The  top  tray  is  connected  with 
the  line  through  a  60-ampere  fuse,  and  the  bottom  tray  is 
connected  to  the  tank  which  is  thoroughly  grounded  by  means 
of  a  lug.  A  fuse  of  the  enclosed  type  is  mounted  on  the  cover 
cf  the  arrester. 

A  small  charging  current  flows  through  the  trays  con- 
tinuously and  keeps  the  films  on  the  trays  built  up,  so  that 
no  charging  is  required.  This  charging  current  is  not,  how- 
ever, of  sufficient  value  to  raise  the  temperature  appreciably. 

The  effectiveness  of  a  lightning  arrester  is  largely 
affected  as  explained  above,  by  the  resistance  it  offers  to 
the  discharge,  and  in  an  electrolytic  arrester  this  depends 
on  the  area  of  the  aluminum  plates.  It  should,  therefore, 
be  borne  in  mind  that  the  degree  cf  protection  is  largely  de- 
pendent on  the  aluminum  plate  area,  while  the  integrity  of 
the  arrester  under  hard  service  and  varying  line  voltage  de- 
mands large  thermal  capacity  and  radiating  surface  in  order 
to  prevent  any  temperature  rise. 

The  Westinghouse  type  A  arrester  is  built  with  ample 
immersed  plate  or  tray  surface,  using  the  same  trays  em- 
ployed in  the  high  voltage  alternating-current  arresters. 
The  immersed  area  of  each  tray  is  100  square  incb^s,  which 
is  over  twice  as  large  as  that  in  any  other  direct  current 
arrester  of  this  type.  The  shape  and  the  arrangement  of  the 
trays  is  such  that  any  gases  generated  by  the  discharge  can 
pass  out  readily  without  disturbing  the  electrolyte  between 
the  trays.  The  volume  of  oil  and  cooling  surface  are  also 
correspondingly  large,  rendering  this  type  a  large  substan- 
tial arrester  for  connecting  to  bus-bars  in  direct  current 
plants  and  giving  thorough  protection  to  power  apparatus 
and   meters. 
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INCOf?PORATIONS. 
LOS   ANGELES,   CAL. — Los   Angeles   Dry   Battery   Com- 
pany; capital  stock  $25,000;   subscribed  $500.     Directors  Fritz 
Heine,  Carl  Jaeger,  Elmer  E.  Morgan,  Albert  Erickson,  Carl 
Pressel. 


ILLUMINATION, 

LEWISTON,  IDAHO.— The  Pacific  Power  &  Light  Com- 
pany will  rebuild  its  gas  plant  in  East  Lewlston  at  a  cost  of 
$50,000.  The  company  recently  extended  their  system  to  Lew- 
iston  and  Clarkston,  making  a  larger  plant  necessary. 

ASTORIA,  ORE.— The  Elk  Creek  Light  &  Water  Com- 
pany has  been  organized  by  Orrin  Kellogg,  O.  J.  Kraemer  and 
Lester  W.  Humphreys,  with  capitalization  of  $5000,  to  con- 
struct and  operate  a  water  system  and  power  plant  at  Elk 
Creek. 

BELLINGHAM,  WASH.— The  Whatcom  County  Railway 
&.  Light  Company  has  asked  the  city  permission  to  bring  its 
high  power  line  from  Sumas  through  the  city  streets,  in  order 
to  be  in  position  to  furnish  power  to  the  Skagit  County  inter- 
urban  line. 

EUGENE,  ORE. — The  Oregon  Power  Company  has  started 
preliminary  plans  for  the  development  of  12,000  to  14,000  h.p. 
OP  the  MacKenzie  River  at  Martin's  Rapids.  Probably  $1,000,- 
000  will  be  expended  in  the  work.  This  company  succeeds  to 
the  rights  and  property  acquired  by  the  Northwestern  Cor- 
poration. 


TRANSMISSION. 

SANTA  BARBARA,  CAL.— The  Coalinga  Water  &  Elec- 
tric Company  has  asked  for  a  blanket  franchise  for  the  use 
of  the  public  roads  in  Santa  Barbara  County  for  the  distri- 
bution of  electric  power. 

EUGENE,  ORE.— Plans  for  the  development  of  12,000  to 
14,000  horsepower  at  Martin's  Rapids  on  the  McKenzie  River 
3.5  miles  east  of  Eugene,  are  being  made  by  the  Oregon  Power 
Company.  Probably  a  million  dollars  will  be  required  to  de- 
velop the  project. 

SAN  FRANCISCO,  CAL.— The  San  Joaquin  Light  & 
Power  Company  has  filed  an  application  with  the  State  Rail- 
road Commission  for  a  certificate  of  public  convenience  and 
necessity  to  enable  it  to  enlarge  its  distributing  facilities.  The 
company  proposes  to  construct  an  additional  transmission 
line  for  the  purpose  of  augmenting  its  supply  in  the  oil  dis- 
tricts of  Coalinga,  Midway,  Lost  Hills,  McKittrick  and  the 
Kern  River  fields.  The  corporation  states  that  there  is  an 
increasing  demand  in  these  sections  for  power  and  that 
it  desires  to  meet  it.  It  is  stated  also  that  the  new  lines 
would  enable  the  company  to  sell  power  to  agricultural  dis- 
tricts which  are  now  without  the  service. 


TRANSPORTATION. 

POMONA,  CAL.— The  first  work  of  electricizing  the  Co- 
vina  branch  of  the  Southern  Pacific  commenced  June  1. 

SAN  JOSE,  CAL.— The  San  Jose  Terminal  Railway  has 
been  granted  a  franchise  to  operate  an  electric  railroad  on 
Second  street. 

RIALTO,  CAL.— Citizens  will  raise  $25,000  for  purchas- 
ing the  right-of-way  for  a  new  electric  line  which  the  Pacific 
Electric  will  build  from  Upland  to  San  Bernardino. 

STOCKTON,  CAL.— The  State  Railroad  Commissioners 
have    granted    the    Stockton    Terminal    &    Eastern    Railway 


permission  to  issue  $65,000  bonds.  The  road  is  incorporated 
to  run  from  Stockton  to  the  town  of  Jenny  Lind  in  Calaveras 
County,  a  distance  of  30  miles.  The  line  has  been  con- 
structed and  is  in  operation  from  Stockton  as  far  as  Fine,  a 
distance  of  15  miles,  over  which  trains  have  been  running 
since  September,  1910.  Steam  service  has  been  succeeded 
by  gasoline  motor  cars,  and  the  company  plans  ultimately 
tc  operate  by  electricity.  The  proceeds  of  the  bond  sale 
are  to  be  devoted  to  the  discharge  of  obligations  to  the 
amount  of  $26,925.32,  and  for  extensions  and  improvements. 
The  Commission  issued  a  statement  in  granting  the  permis- 
mission,  in  which  it  goes  on  record  as  warning  the  investing 
public  that  the  commission  guarantees  on  bonds,  stocks  or 
other   securities   which   it  authorizes. 


TELEPHONE  AND  TELEGRAPH. 

EL  PASO.  TEXAS. — Improvements  to  be  made  by  the 
Mountain  States  Telephone  &  Telegraph  Company  in  Dow- 
ney, Arizona,  will  involve  an  expenditure  of  $35,000. 

ASTORIA,  ORE. — Secretary  Bennett  of  the  Clatsop  Cran- 
berry Company  has  arranged  with  the  local  telephone  com- 
pany to  install  a  complete  metallic  service  between  Astoria 
and  Clatsop  which  will  serve  the  residents  in  the  immediate 
neighborhood  of  the  cranberry  marshes. 

SAN  FRANCISCO,  CAL.— At  the  request  of  the  Supervis- 
ors' telephone  rate  committee,  P.  H.  Coolidge,  general  com- 
mercial superintendent  of  the  Pacific  Telephone  Company, 
has  filed  a  statement  of  the  gross  toll  business  between  this 
city  and  Oakland.  Calls  originating  in  San  Francisco  exceed 
those  from  Oakland  in  terms  of  revenue  by  $22,262.32.  The 
toll  business  from  this  city  to  Oakland  in  1911  was  $135,855.77, 
and  from  Oakland  to  this  city  $113,593.45.  At  a  recent  rate 
hearing  the  telephone  company  was  accused  of  failing  to  give 
San  Francisco  credit  for  the  large  outgoing  toll  business. 

PHOENIX,  ARIZ.— Application  for  a  receiver  for  the 
Overland  Telephone  &  Telegraph  Comi)any  has  beeu  filed 
in  the  Superior  Court  by  the  Pacific  States  Electrical  Com- 
pany of  San  Francisco.  According  to  the  plaintiff,  the  assets 
of  the  Overland  are  about  $435,000.  Its  liabilities  are  not 
totaled,  though  a  long  list  thereof  is  given.  Counting  $500,000 
worth  of  bonds,  the  debts  of  the  corporation  are  over  $700,000. 
The  Overland's  assets  consist  of  a  complete  system  in  Phoe- 
nix, Tempe,  Mesa  and  Jerome,  with  smaller  systems  in  sev- 
eral other  northern  Arizona  towns;  also  several  hundred  miles 
of  toll  lines. 


WATERWORKS. 

LOS  ANGELES,  CAL.— San  Pedro  Water  Company  has 
offered  to  sell  to  the  city  its  plant  at  San  Pedro. 

PASADENA,  CAL.— The  City  Council  has  passed  a  reso- 
lution for  municipal  water  works,  the  estimated  cost  to  be 
$1,250,000. 

TACOMA,  WASH. — The  county  commissioners  have 
granted  a  25-year  franchise  to  the  Crystal  Springs  Water  & 
Land  Company  to  lay  a  pipe  line  around  Lake  Steilacoom,  for 
the  purpose  of  furnishing  drinking  water  to  residents  of  that 
section. 

SALMON,  IDAHO.— The  contract  for  the  construction  of 
extensions  and  improvements  of  the  Salmon  City  water  plant, 
now  the  property  of  the  city,  has  been  awarded  to  the  Vogler 
Plumbing  &  Heating  Company  of  this  city  for  the  entire  work 
or  its  bid  of  $24,250. 
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PHOTOGRAPHY  IN  ENGINEERING  WORK 


I'.Y   M.  R.   rX)TT. 


The  art  of  photography  has  within  the  last  few 
years  assumed  an  important  part  in  an  enq-inecr's 
work,  its  vahie  lying  in  the  conveniences  offered  around 
the  office  as  well  as  the  means  which  it  furnishes  for 
a  correct  representation  of  matters  in  the  field. 


4.  To  illustrate  repc^rts  on  tests. 

5.  To  show  drawings  in  a  reduced  size. 

The  first  four  uses  named  deal  with  photography 
outside  the  office  and  for  this  work  an  Eastman  3-A 
kodak  or  a  3x7  Century  camera  will   he  found  satis- 


A   striking:   Illu.«tration    of    the    Incorrect    and    Correct    Process   of   Pliotographic    PrintiiiK. 


A  brief  statement  of  the  ways  in  which  an  engi- 
neer may  advantageously  use  photography  is  made 
as  follows : 

1.  To  illustrate  a  report  on  the  preliminary  in- 
vestigations of  a  new  project. 

2.  To  form  a  record  of  the  progress  made  on 
construction  work. 

3.  To  give  a  true  representation  of  completed 
structures. 


factory.  The  3-A  kodak  is  particularly  adapted  for 
ordinary  purposes,  for  rough  country  trips,  or  times 
when  it  is  essential  to  carry  a  light  equipment.  By 
its  use  satisfactory  results  may  be  obtained  and  the 
size  of  picture  secured  (3'4 '"•  >^  5K- in.)  is  usually 
sufficient.  When  a  larger  sized  picture  is  required 
and  weight  is  not  an  inconvenience,  the  Sx7  Century 
camera  using  glass  plates  can  be  advantageously  used, 
as  the  plates  yield  better  negatives  than  film  packs, 
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The  photographs,  reproduction  of  tracings  and 
drawings  is  one  of  the  greatest  conveniences  to  the 
engineer,  for  it  enables  him  to  have  a  number  of 
working  drawings  in  a  compact  space  yet  of  a  size 
sufficient  to  have  all  the  characters  distinctly  legible, 
provided  the  drawings  and  tracings  are  prepared  in 
a  proper  manner.  For  the  reproduction  of  a  work- 
ing drawing  the  best  results  can  be  obtained  by  pho- 
tographing the  tracing  of  the  drawing  using  trans- 
mitted light,  though  good  results  can  be  obtained  by 
photographing  the  drawing  itself,  using  reflected  light. 
The  secret  of  properly  preparing  the  drawing  lies  ni 
the  use  of  plenty  of  ink,  making  the  lines  and  char- 
acters heavy,  more  so  than  an  ordinary  person  would 
consider  necessary. 

The  photographing  of  drawings  and  the  handling 
of  the  work  done  in  the  field  comes  under  office  super- 
vision and  it  is  the  purpose  of  this  article  to  describe 
the  arrangement,  equipment  and  methods  adaptable 
for  carrying  out  this  line  of  work  in  a  convenient 
and  efficient  manner  and  according  to  ways  tried 
and  proved  to  be  satisfactory  in  a  large  engineering 
office. 

Details  of  Arrangement  and  Equipment. 
Three  rooms  are  essential  for  carrying  on  the 
work,  a  studio  and  two  dark  rooms,  one  for  developing 
and  one  for  printing  and  enlarging,  the  arrangement 
shown  in  Fig.  1  being  a  convenient  one.  The  studio 
and  the  printing  room  should  be  on  the  north  side 
of  the  building,  unobstructed  as  to  view,  the  light 
coming  in  through  a  north  window,  for  with  this 
k>cation  the  intensity  is  more  even  than  that  which 
comes  from  any  other  direction.  In  the  arrangement, 
as  shown,  all  three  rooms  should  be  readily  accessible 
to  each  other,  the  developing  room  being  separate  from 
the  printing  room,  thereby  enabling  two  people  to 
carry  on  these  operations  at  the  same  time  without 
interference.  The  little  ante-room  separating  the  two 
dark  rooms  and  opening  into  the  studio  greatly  im- 
proves the  light  proof  qualities  of  the  two  dark  rooms 
\'entilation  is  neces-^ary  and  to  secure  this,  a  small 
ventilating  fan  may  be  used  with  good  results,  the  air 
being  drawn  from  the  upper  portion  of  the  rooms, 
passages  being  provided  for  the  incoming  air  through 
the  window  of  the  printing  room  and  at  the  bottom 
of  the  doors  by  boring  holes  through  the  wooden 
frame-work.  These  holes  should  be  covered  with  gal- 
vanized iron  hoods,  painted  a  dull  black,  and  so  placed 
that  thev  clear  the  floor  by  about  half  an  inch.  The 
hoods  afford  protection  from  the  light  which  might 
tend  to  come  in. 

The  Studio. 
In  Fig.  1  the  main  dimensions  of  the  studio  are 
given  as  being  15  ft.  x  20  ft.,  which  size  is  sufficient 
to  carry  on  the  work  to  be  done  in  this  room.  .\ 
closet  for  storing  supplies  is  a  feature  not  to  be  over- 
looked. 

A  large  window  6  ft.  wide  by  4  ft.  6  in.  high  on 
the  north  side  of  the  room  provides  illumination.  It 
is  arranged  to  accommodate  the  tracings  to  be  photo- 
graphed. For  this  purpose,  the  light  coming  through 
should  be  diffused,  diffusion  being  accomplished  by 
the  use  of  the  transparent  tracing  cloth.  Excelsior 
brand   being    found    satisfactory.      The    tracing    cloth 
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i;  tightly  stretched  and  fastened  to  a  wooden  frame 
fitting  snugly  into  the  frame  work  of  the  window.  A 
convenient  way  for  holding  tracings  while  they  are 
being   photographed    is   to    use    clips   held   by   coiled 


Otff  /free  ^/a^t  ^/»4j  i¥/t^eti/ 


Fig.    1.      Plan    of    Stuiiio    and    Dark    liuonis. 

springs  and  small  brass  chains  which  fasten  to  hooks 
arranged  at  intervals  on  the  frame  work.  This  ar- 
rangement permits  of  easy  adjustment  and  holds  the 
tracing  smoothly  and  securely.  ^ 

When  photographs  of  drawings  are  to  be  taken 
by  reflected  light,  a  skylight  greatly  aids  the  illumi- 
nation, but  if  one  is  not  available,  good  results  may 
be  obtained  by  fastening  the  drawing  with  thumb 
tacks  to  a  screen  made  of  "Compo-board."  The  screen 
should  be  mounted  on  a  frame  work  capable  of  being 
easily  moved  around  the  room.  Illumination  of  the 
drawing  may  be  helped  out  by  means  of  lamps 
arranged  similarly  to  those  used  in  lighting  display 
windows,  the  light  being  thrown  upon  the  drawing 
and  at  the  same  time  concealed  from  the  camera. 

The  walls  of  the  studio  should  be  finished  in 
white  to  improve  the  general  illumination. 

The  camera  used  may  be  of  the  studio  type  and 
should  be  provided  with  a  lens  suitable  for  copying 
work.  A  "Goerz  Dagor"  F  :7.7  Focus  14  in.  has  been 
found  to  give  excellent  results.  For  easy  manipula- 
tion the  camera  should  be  mounted  on  a  studio  stand. 
The  studio  should  be  equipped  with  two  work 
tables  about  8  ft.  x  3  ft.  in  size,  and  it  will  be  found 
convenient  to  have  one  of  these  provided  with  a  plate 
glass  top.  A  retouching  stand  may  be  placed  at  the 
south  end  of  the  table  with  the  plate  glass  top.  An 
idea  for  the  construction  of  a  retouching  stand  may 
be  gained  from  Fig.  2.  It  consists  of  a  plate  glass 
working  surface  mounted  at  an  angle  of  45  degrees 
with  the  horizontal,  behind  which  an  incandescent 
lamp  is  arranged  to  furni.sh  the  desired  illumination. 
The  plate  glass  should  be  backed  with  a  tracing  cloth 
for  diffusing  the  light  and  should  it  be  desired  to  limit 
the  size  of  working  space,  that  portion  of  the  plate 
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Fig.   2.      Retouching  Stand. 

glass  working  surface  to  be  without  illumination  may 
be  blocked  off  Ijy  pasting  black  paper  to  the  back  of 
the  glass.  A  black  cloth  screen  extending  above  the 
working  surface  shuts  off  the  undesirable  light  com- 
ing from  the  north  window. 


A  BAD  LAW  THAT  SHOULD  BE  CHANGED. 

In  the  issue  of  the  Journal  of  February  3,  1912. 
on  page  97,  there  was  published  in  full  the  details  of 
Chapter  499  of  the  Statutes  of  California  for  1911. 
This  enactment  was  approved  .\pril  22,  1911,  and  i^ 
an  act  regulating  the  placing,  erection,  use,  and  main- 
tenance of  electric  poles,  wires,  cal^les  and  appliances, 
and  providing  the  punishment  for  the  violation  thereof. 

No  law,  in  recent  years,  has  been  so  inconsistent 
and  impossible  of  clear  interpretation  as  this  law 
appears  upon  careful  study  and  an  attempt  to  apply 
to  given  cases. 

.\nyone  having  suggestions  for  bettering  this  law 
is  urged  to  send  them  to  the  editorial  staff  of  the 
Journal  of  Electricity,  Power  and  Gas. 

In  a  discussion  at  the  Los  Angeles  Section  of  the 
A.  I.  E.  E.  on  May  21,  1912,  J.  E.Macdonakrs  paper 
brought  up  the  question  of  the  proper  application  of 
the  new  state  law.  No.  499,  as  applied  to  joint  pole 
construction,  in  the  State  of  California.  From  a  care- 
ful study  of  this  law,  it  appears  that  the  specifica- 
tions were  drawn  up  to  cover  one  company  only,  and 
afterwards  a  modifying  clause  was  put  in  to  provide 
for  joint  pole  construction  .  This  modifying  clause  is 
both  conflicting  and  ambiguous,  and  has  probably 
caused  more  trouble  and  different  interpretation  of  the 
law,  than  the  entire  remaining  part. 

Section  "C"  first  provides  for  a  clearance  of  four 
feet  between  low  voltage  wires  and  high  voltage  wires. 
It  does  not  limit  the  number  of  arms,  the  distance  the 
arms  are  apart,  or  the  number  of  companies  on  the 
poles;  it  simply  provides  that  low  voltage  wires  must 
be  at  least  four  feet  from  the  high  voltage  wires. 

Section  "C"  further  provides,  where  two  or  more 
companies  for  the  distribution  of  electric  light  and 
power,  occupy  the  same  poles  with  wires  or  cables,  the 
high  voltage  wires  shall  all  be  on  one  side  of  the  poles, 
and  the  low  voltage  wires  on  the  other  side :  with  no 
less  than  thirty-six  inch  clearance  in  a  horizontal 
line,  and  further  provides  that  in  such  construction, 
all  cross-arms  shall  be  at  least  thirty-six  inches  apart 
in  a  vertical  line.    Now  here  comes  the  sticker: 

1.     With  two  distributing  companies  on  one  pole. 


if  we  keep  our  low  voltage  wires  four  feet  from  the 
high  voltage  wires,  is  it  necessary  to  keep  the  high 
voltage  wires  on  one  side  of  the  pole  only? 

2.  With  high  voltage  wires  four  feet  from  the 
high  voltage  wires,  can  we  place  our  arms,  which  have 
only  high  voltage  wires  on  them,  two  feet  apart,  just 
so  the  low  voltage  wire  is  put  on  the  arm  which  is 
four  feet  from  the  high  voltage  wires?  In  other  words, 
in  combination  work,  if  we  keep  our  high  voltage 
wires  four  feet  from  our  low  voltage  wires,  as  pro- 
vided for  in  the  first  part  of  clause  "C,"  cannot  we 
build  and  maintain  our  combination  lines  with  the 
same  construction  as  j)rovided  for  in  the  first  part  of 
clause  "C"?  Does  the  thirty-six  inch  provision,  and 
the  provision  for  high  voltage  wires  to  be  on  one  side 
of  a  pole,  only  apply  when  arms  are  put  on  the  pole 
less  than  four  feet  apart? 

3.  What  is  meant  by  a  distributing  company  in 
this  clause  "C"?  Would  a  lighting  company's  high 
line,  or  a  railway  company's  high  line  be  classed  as 
a  distributing  line  on  a  combination  pole,  if  the  com- 
pany who  owns  the  high  line  had  no  other  wires,  than 
the  high  line  wires  on  the  pole?  Take  for  instance 
where  one  distributing  company  has  a  high  line  on 
top  of  a  line  of  combination  poles,  and  a  second  dis- 
tributing company  makes  combination  on  those  poles, 
would  it  be  necessary  for  this  second  company  to 
place  all  their  high  voltage  wires  on  one  side  of  the 
poles,  and  all  (heir  low  voltage  wires  on  the  other  side 
of  the  poles?  If  that  is  the  case,  would  not  the  dis- 
tributing company  who  owns  the  high  line  be  com- 
pelled to  place  their  entire  high  line  on  one  side  of  the 
poles  also? 

There  are  several  other  points,  such  as  providing 
some  way  to  buck  arm  with  low  voltage  wires  from 
a  pole,  other  than  compelling  the  buck  arm  to  be  four 
feet  below  the  line  arm,  which  carries  the  high  volt- 
age wires,  for  by  this  provision  it  throws  the  line  cross- 
arms  eight  feet  apart  on  our  corners,  and  it  is  getting 
to  be  necessary  to  plant  one-hundred  foot  poles  to 
make  some  of  our  corners. 

The  above  questions  are  only  a  few  of  the  com- 
plications which  the  companies  have  been  compelled  to 
meet,  and  each  company  is  deciding  these  questions 
in  a  different  manner,  and  it  is  recommended  that  some 
concerted  action  be  taken  by  the  various  companies, 
so  that  recommendations  can  be  made  to  the  proper 
authority  before  the  next  legislative  meeting,  to  have 
the  objectionable  clauses  corrected  and  the  law 
amended,  so  that  it  will  answer  the  purposes  for 
which  it  is  intended :  that  is,  to  require  better  and 
safer  construction  work  over  the  entire  state. 


SHIPS  TO  CARRY  WIRELESS. 

R.  Y.  Cadnuis,  Ignited  States  Inspector  of  ship 
wireless  telegraphy  for  the  Pacific  Coast,  with  head- 
quarters in  San  Francisco,  received  notification  from 
the  Department  of  Commerce  and  Labor  that  on  and 
after  October  1,  1912.  all  vessels  carrying  100  persons, 
including  the  crew,  must  have  two  wireless  operators 
and  wireless  apparatus  with  a  radius  of  at  least  100 
miles.  The  inspector  also  was  notified  that  after  Janu- 
ary 1,  1913,  all  ships  carrying  passengers  must  be 
equipped  w^ith  wireless  apparatus  and  day  and  night 
operators. 
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AFTER  FLASHES  OF  THE  SEATTLE  CONVEN- 
TION OF  THE  N.  E.  L.  A. 

The  electrical  llegira  from  all  parts  of  the  United 
States  to  the  Seattle  convention  of  the  N.  E.  L.  A.  pre- 
sented an  interesting  spectacle.  Six  special  trains 
and  several  special  cars  traversed  the  continent,  or 
considerable  portions  of  it,  bringing  visitors  from 
Boston,  New  York,  Philadelphia,  Pittsburg,  Chicago 
St.  Louis,  Mobile,  Denver,  Los  Angeles,  San  Fran- 
cisco and  many  other  cities.  All  of  these  trains  were 
finely  eqnipped,  and  one  especially  elaborate  tour-de- 
luxe was  arranged,  enabling  those  who  participated 
to  make  a  long,  circular  journey  throughout  the  West, 
including  a  visit  to  the  Grand  Canyon  and  California. 
No  less  surprising  in  its  brilliancy  of  detail  was  the 
Golden  Poppy  Special  from  California,  which  was 
planned  in  minutest  detail  for  the  comfort  and  pleas- 
ure of  its  passengers,  by  the  Electrical  Development 
League  of  .San  Francisco.  The  sight  of  a  ten-car  spe- 
cial trailing  its  luxurious  course  over  the  celebrated 
Shasta  Route  laden  with  electrical  men  from  Califor- 
nia is  interesting  and  at  the  same  time  unic|ue.  Much 
credit  is  due  the  Southern  Pacific  Company  and  the 
Pullman  Car  Company  for  their  efforts  in  getting  to- 
gether an  undertaking  hitherto  unattempted  in  the 
West,  and  at  the  same  time  putting  through  this  un- 
dertaking on  schedule  time. 

A  photograph  of  the  party  comprising  the  Golden 
Poppy  Special,  taken  by  the  W'agner  Electric  Manu- 
facturing Company,  as  a  feature  of  their  entertain- 
ment, is  shown  above.  This  photograph  will  be  sup- 
plied to  members  of  the  Golden  Poppy  Special,  with 
compliments  of  the  ^^'agner  Electric  Manuf.ncturins: 
Company. 

Truly  Western  style  characterized  the  frolic  en- 
joyed by  all  on  board  throughout  the  entire  journev  to 
Seattle.     The   train   was   elaborately   decorated    w'ith 


golden  poi)])ies  bearing  the  magic  insignia  "San  Fran- 
cisco, 1915."  In  the  observation  car  was  to  be  found 
a  \'ictrolia  and  a  full  grown  piano  which  was  kept 
busy  throughout  the  journey.  .A  mock  negro  wedding 
proved  of  unusual  originalit}'  and  aflforded  keen  pleas- 
ure to  all. 

On  Monday  evening  ])receding  the  convention, 
an  elaborate  ball  was  given  in  the  Armor\^-to  all  vis- 
iting delegates  and  their  ladies  by  the  Seattle  elec- 
tric power  interests.  The  hall  was  beautifully  and 
artistically  decorated  and  the  chic  gowns  of  the  visit- 
ing ladies  made  it  resplendent  and  in  full  keeping  with 
the  magnitude  of  the  art  represented,  for  it  is  said 
that  the  membership  of  the  N.  E.  L.  A.  comprises 
$2,500,000,000  in  invested  capital. 

While  the  attendance  at  the  convention  was  not 
as  large  as  at  some  recent  conventions,  it  was  not 
expected  that  it  would  be,  owing  to  the  geographical 
location  of  Seattle  to  the  center  of  population  of  the 
association  membership.  "Picked  men"  journeying 
from  long  distances,  however,  constituted  a  quality 
of  attendance  never  before  realized  in  the  proceedings 
of  this  organization. 

The  program  included  over  seventy  addresses, 
papers  and  reports  and  covered  a  wide  range  of  topics 
of  increasing  importance  to  the  industry.  Fifteen  hun- 
dred keen  observers  commingling  from  every  electrical 
center  ofthe  country  not  only  gave  these  men  an  idea 
of  the  extent  of  the  conception  of  the  electrical  devel- 
opment in  the  Rocky  Mountain  and  Pacific  Coast 
states  but  it  has  also  facilitated  first  hand  observation 
of  a  type  of  sturdy  and  alert  Americanism  that  has  its 
lessons  for  residents  of  the  eastern  and  central  sec- 
tions of  the  country.  Indeed,  sectional  intercourse 
of  this  sort  paralleling  and  synchronizing  currents 
in  national  hydroelectric  life  and  central  station  prac- 
tice is  highly  advantageous. 
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Trip  to  Snoqualmie  Falls  by  Delegates. 

Despite  the  threatening  weather,  about  480  per- 
sons were  on  hand  Friday,  June  14,  for  the  special 
trip  to  the  Snoqualmie  Falls  and  White  River  devel- 
opments through  the  courtesy  of  the  Puget  Sound 
Traction,  Light  &  Power  Company. 

I'he  special  left  at  8:30  and  after  three  hours" 
traveling  through  the  picturesque  Lake  Washington 
region,  arrived  at  the  Falls.  About  an  hour  was  spent 
inspecting  this  unusual  installation  and  viewing  the 
inspiring  falls,  practically  ail  of  the  visitors  crossing 
the  suspended  foot-bridge  and  climbing  the  point 
to  obtain  the  fine  view  of  the  latter.  It  was  not  pos- 
sible to  visit  the  "Cavity  Station"  in  the  valley  300 
feet  below,  on  account  of  the  large  crowd  and  small 
capacity  of  the  elevator.  A  box  lunch  was  served 
on  the  train,  followed  by  refreshments  of  all  kinds 
throughout  the  afternoon.  About  twenty  miles  from 
the  Falls  an  accident  to  one  of  the  engines  delayed  the 
train  for  a  considerable  time,  so  that  on  account  of  the 
lateness  in  reaching  Seattle  about  half  of  the  delegates 
decided  to  abandon  the  trip  to  White  River  and  re- 
turned direct  to  Seattle.  The  other  half  proceeded 
to  the  White  River  plant,  arriving  about  5  o'clock. 
After  reviewing  this  most  interesting  installation  the 
party  returned  to  Seattle,  everyone  voting  it  a  must 
enjoyable  and  profitable  day.  The  visiting  delegates 
wish  to  extend  their  thanks  to  the  Puget  Sound  Trac- 
tion, Light  «&  Power  Company  for  the  delightful  trip 
and  for  their  thought  fulness  and  courtesy  through- 
out. 

Portland's  Hospitality. 

Portland  was  not  asleep  to  the  call  of  western  hos- 
pitality and  the  returning  delegates  on  Saturday.  June 
15,  found  three  delightful  trips  planned,  which  were 
consummated  with  joy  to  the  visitor  and  much  credit 
to  Portland  talent.    Trip  No.  1  included  a  trip  to  the 


Cazadero  River  .Mill  hydroelectric  plant.  Trip  No.  2 
comprised  a  30-mile  trip  up  the  Willamette  River  by 
boat  or  rail  with  a  stop-over  at  Oregon  city.  Trip  No. 
3  was  completed  in  seeing  Porland — the  Rose  City — 
by  special  observation  cars.  In  the  evening  the  elec- 
trical parade  of  the  Rose  Festival  was  enjoyed  from 
special  grandstand  accommodations,  which  controlled 
an  excellent  view  of  the  festivities. 


N.  E.  L  .A.  CONVENTION  EXHIBITS  AT  SEATTLE. 

In  connection  with  the  35th  annual  convention  of  the 
National  Electric  Light  Association  at  Seattle,  June  10-14, 
1912,  a  number  of  interesting  exhibits  were  made  by  the 
manufacturers. 

American  District  Steam  Company  displayed  samples  of 
fittings  for  district  steam  heating  and  distributed  descriptive 
literature.    E.  I...  Barnes  was  in  charge. 

Benjamin  Electric  Manufacturing  Company  showed  a  full 
line  of  Benjamin  lighting  specialties  including  sockets  and 
shades.  These  were  ably  demonstrated  by  W.  D.  Steel,  F.  H. 
Poss  and   M.   P.   Steel. 

Century  Electric  Company  exhibited  a  full  line  of  Cen- 
tury single  phase  motors  and  illustrated  several  of  the 
wide  number  of  domestic  and  industrial  uses  to  which  they 
are  applied,  R.  J.  Russell,  H.  H.  Thedinger  and  S.  B.  Smith 
w^ere  in  attendance. 

Commercial  Section  N.  E.  L.  A.  distributed  literature  on 
the  application  cf  electricity,  P.  S.  Dodd  being  In  charge. 

Copeman  Electric  Stove  Company  demonstrated  auto- 
matic cook  stoves.  L.  W.  Copeman  and  K.  W.  Dawson  were 
present. 

Dalton  Adding  Machine  Company  showed  a  representa- 
tive line  of  adding  machines. 

Dearborn  Drug  &  Chemical  Works  occupied  attractive 
quarters  where  they  distributed  literature  on  treating  boiler 
feed  water,  lubricating  oils  and  greases.  E.  C.  Brown,  J.  W. 
Harkins  and  J.  B.  Lincoln  were  the  representatives. 

Electric  Storage  Battery  Company  occupied  two  booths 
with  a  comprehensive  exhibit  of  storage  batteries  for  ignition, 
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and  electric  vehicle  service.  Attractive  literature  on  large 
battery  plants  was  also  distributed.  Those  in  attendance  at 
the  convention  from  this  company  included  G.  H.  Atkin,  J.  Gay, 
G.  K.  Murphy,  W.  G.  Hardens,  H.  S.  March,  J.  W.  Conley. 

Electrical  Review  and  Western  Electrician  of  Chicago 
was  represented  by  A.  A.  Gray  and  F.  R.  Schalck. 

Electrical  World  of  New  York  City  published  the  Con- 
vention Daily  and  had  ten  representatives  in  attendance. 

Eureka  Vacuum  Cleaner  Company  demonstrated  their 
product. 

Federal  Sign  System  (electric)  had  an  attractive  ex- 
hibit of  electric  signs  and  demonstrated  several  household 
specialties,  including  their  power  table,  vacuum  cleaner  and 
•Dim-a-Lite."  J.  H.  Goekst  and  J.  M.  Gilchrist  were  in  this 
booth. 

Fort  Wayne  Electric  Works  of  General  Electric  Company 
had  a  representative  exhibit  of  small  motors,  fans,  trans- 
formers and  meters,  also  illustrating  the  application  of  Fort 
Wayne  motors  to  a  refrigerating  machine.  A  special  feature 
was  the  initial  exhibit  of  the  Audiffren-Sungi-un  refrigerating 
machine.  F.  S.  Hunting,  G.  I.  Kinney,  W.  R.  Hendrey  and 
H.   L.   Eicher   were   present. 

Franklin  Electrical  Manufacturing  Company  displayed 
Franklin  Incandescent  lamps.  P.  W.  Huston  and  R.  D.  Hola- 
bird    represented   the   company. 

General  Electric  Company  occupied  six  spaces  with  an 
instructive  exhibit  of  apparatus  in  actual  operation.  This 
included  an  induction  regulator,  color  matching  outfit,  and 
typical  G.  E.  motors,  among  them  being  a  2o  h.p.  mining 
type  motor.  The  lamp  exhibit  included  a  full  showing  of 
Mazda  lamps,  an  intensified  arc  for  a.c.  circuits,  a  long  life 
flame  arc  and  several  luminous  arcs.  Various  standard  heating 
and  cooking  devices  were  displayed,  the  radiant  grill  and  do- 
mestic range  commanding  especial  attention.  A  1  kw.  combi- 
nation gasoline  engine  and  generator  was  another  of  the 
interesting  features.  An  indicating  steam  flow  meter  was 
also  shown.  Those  in  attendance  were  R.  J.  Lovejoy,  C.  W. 
Stone,  Dr.  Thos.  Addison,  J.  A.  Cranston,  T.  E.  Bibbins,  R.  J. 
Cash,  Theo.  Beran,  R.  E.  Moore,  H.  L.  Monroe,  G.  D.  Rosen- 
thal, C.  E.  Burleigh,  C.  H.  Alexander,  A.  K.  Baylor,  F.  G. 
Vaughen,  M.  O.  Troy,  N.  R.  Birge,  D.  B.  Rushmore,  E.  E. 
Gilbert,  Frank  H.  Gale,  A.  D.  Page,  G.  C.  Osborn,  R.  B.  Parker, 
F.  M.  Sanford,  John  Howell,  W.  R.  Burrows,  C.  M.  Bliven, 
Prank  Stone,  C.  R.  Wallis,  J.  W.  Van  Huysen,  A.  S.  Heyward, 
A.  G.  Jones,  A.  S.  Moody,  H.  E.  Duren,  E.  F.  Whitney,  H. 
Oliver,  I.  A.  Shorno,  H.  A.  Boring,  E.  C.  Fellows,  and  A.  D. 
Pritchard. 

G.  &  W.  Electric  Specialty  Company  showed  pot  heads 
and  junction  boxes,  being  represented  by  G.  P.  Edmonds  and 
R.  L.  Phelps. 

Hubbard  &  Company  displayed  a  large  line  of  pole  line 
equipment  and  tools.  R.  N.  Dickinson  and  A.  E.  Boyles  were 
there. 

Hughes  Electric  Heating  Company  demonstrated  electric 
cook  stoves. 

Hurley  Machine  Company  showed  the  operation  of  their 
washing  machine,  N.  Hurley  being  in  charge. 

H.  W.  Johns-Manville  Company  occupied  three  spaces 
with  an  elaborate  display  of  fuses,  boxes,  insulating  and  con- 
struction materials,  as  well  as  fibre  conduit  and  fittings.  A 
special  feature  was  the  initial  exhibit  of  the  Audiffren- 
Singrun  refrigerating  machine.  Linolite  lamps  and  Prink 
reflectors  were  attractively  shown  as  was  also  a  complete 
line  of  asbestos  products.  Those  in  charge  were  J.  W.  Perry, 
R.  C.  Cole,  S.  P.  Russell,  G.  A.  Saylor,  F.  W.  Loomis,  G.  G. 
Gunderson  and  S.  F.  Mills. 

Meter  Exhibit  N.  E.  L.  A  displayed  a  comprehensive  line 
of  meters  and  meter  accessories. 

Metropolitan  Engineering  Company  showed  electric  pro- 
tective devices. 


Minerallac  Electric  Company  displayed  electric  meters 
and  Insulating  materials.  H.  S.  Sines  and  C.  N.  Arnold  were 
there. 

National  Electric  Lamp  Association  occupied  four  cen- 
tral spaces  with  a  brilliant  showing  of  many  styles  and  types 
of  incandescent  lamps.  These  were  attractively  displayed 
to  great  advantage  by  various  novel  arrangements. 
Representatives  in  attendance  included  J.  Robert  Crouse, 
H.  A.  Tremaine,  S.  E.  Doane,  W.  M.  Skiff,  W.  Harrison,  L.  S. 
Twomey,  R.  Beman,  R.  E.  Campbell,  J.  A.  Vandergrift,  H. 
Eisenmenger  and  E.  H.  Haughton. 

Otis  Electric  Company  distributed  literature  on  elevators. 
Pacific   Electric   Heating   Company    occupied    two   spaces 
with  an  attractive  display  of  electric   household   heating  de- 
vices.   P.  Booth,  H.  T.  Van  Riper,  J.  N.  Bowden  and  H.  T.  Mc- 
Crea  were  in  attendance. 

Philadelphia  Electrical  Manufacturing  Company  exhib- 
ited lighting  devices,  C.  L.  Bundy  being  in  charge. 

Portland  Railway,  Light  &  Power  Company  distributed 
thousands  of  roses. 

Simplex  Electric  Heating  Company  demonstrated  a  great 
variety  of  electric  heating  devices.  These  included  electric 
ranges,  hot  closets,  buffet  servers,  plate  warmers,  chafing 
dishes,  percolators,  tea  sets,  toasters,  griddles,  broilers,  waf- 
fle irons,  milk  warmers.  Electric  radiators,  circulation  water 
heaters,  foot  warmers,  heating  pads,  curling  irons  and  laun- 
dry irons  were  also  exhibited.  Special  attention  was  called 
to  the  "enamel  method"  in  the  heating  elements  and  the 
"lock  on"  arrangement.  The  exhibit  was  in  charge  of  J.  S. 
Ayer,  assisted  by  Garnett  Young,  F.  G.  Larkin  and  F.  H.  Smith. 
Wagner  Electric  Manufacturing  Company  demonstrated 
their  unity  power  factor  motor,  switchboard  instruments  and 
alternating  current  rectifiers  in  two  central  spaces.  F.  N. 
Jewett,  J.  Mustard,  A.  J.  Myers,  T.  S.  Clark,  F.  R.  Bates  and 
Ray  D.  Lillibridge  were  in  attendance. 

Waverley  Company,  represented  by  F.  T.  Bird,  shower! 
an  electric  automobile. 

W^estern  Electric  Company  made  a  comprehensive  dis- 
play of  fans,  telephones,  vacuum  cleaners  and  eie«tric  house- 
hold appliances.  F.  B.  Gleason,  P.  J.  Aaron,  Carl  Bush,  M.  H. 
Nichols,  F.  Parish  and  A.  L.  Philips  were  in  charge. 

Weston  Electrical  Instrument  Company  gave  a  graphical 
demonstration  of  their  switchboard  ammeters,  voltmeters,  fre- 
quency meters,  power  factor  meters  and  synchroscope.  They 
also  displayed  a  large  number  of  portable  and  precision 
meters.    F.  E.  Smith  and  A.  Honeychurch  were  in  charge. 

Westinghouse  Company  occupied  six  spaces.  Those  in 
charge  were:  G.  E.  Tripp,  L.  A.  Osborne,  S.  L.  Nicholson, 
W.  W.  Criggs,  C.  S.  Cook,  G.  B.  Griffin,  J.  C.  McQuiston,  A.  A. 
Brown,  W.  S.  Rugg,  J.  J.  Gibson,  W.  E.  Brett,  T.  P.  Gaylord,  C. 
E.  Heise,  K.  E.  Van  Kuran,  A.  Tobias,  J.  W.  Busch,  Geo.  W. 
Ewing,  Stephen  Gardiner,  S.  I.  Hayes,  A.  M.  Irwin,  W.  D.  Mc- 
Dermott,  B.  C.  Mannell,  T.  J.  Pace,  E.  A.  Thornwell,  L.  L. 
Warfleld,  P.  N.  Kellock,  and  Messrs.  Sailor,  Milton,  Robes- 
hitte.  Lament  and  Wllaling. 

A  complete  line  of  carbon  and  oil  circuit-breakers, 
switchboard  and  portable  indicating  meters,  watthour  meters, 
arc  lamps  and  headlights,  transformers,  oil  treating  outfits, 
regulators,  rectifiers,  lightning  arresters,  insulating  material, 
small  motors,  a  complete  line  of  fans  and  heating  devices. 

A  switchboard  has  mounted  thereon  a  complete  line  of 
the  Westinghouse  indicating  meters  with  seven-inch  dials, 
showing  in  a  very  convincing  manner  the  saving  in  switch- 
board space  to  be  gained  by  their  use.  These  meters  are  con- 
nected to  live  circuits  and  thus  are  shown  in  actual  operation. 
one  being  in  series  with  a  "skedoodle"  plug,  illustrating  its 
dead  beat  qualities. 

A  complete  line  of  modified  types  of  carbon  circuit- 
breakers  of  the  laminated  stud  type  for  use  on  either  a.c.  or 
d.c.  circuits  were  shewn. 
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WESTERN  STATES  GAS  AND  ELECTRIC  COM- 
PANY'S RICHMOND  HOLDINGS. 

In  the  issue  of  this  Journal  of  April  27th  a  detailed 
account  of  the  Stockton  plant  of  the  Western  States 
Gas  and  Electric  Company  was  given.  At  the  same 
time  that  the  Stockton  holdings  were  taken  over  by 
the  Western  States  Gas  and  Electric  Company,  which 
was,  as  has  been  stated,  in  November  of  1910,  the 
Richmond  Light  and  Power  Company  was  also  ab- 
sorbed by  this  same  corporation. 


Kxl«riur    View    ut    iJitiUibutiiiK    Station. 

In  1902,  Point  Richmond,  then  only  a  sparsely 
settled  rural  district,  saw  the  beginning  of  what  came 
to  be  known  as  the  Richmond  Light  and  Power  Com- 
pany. The  original  installation  consisted  of  a  100  kw. 
generator  driven  by  double  expansion  reciprocating 
engine.  In  1908,  three  100  kw.  transformers,  stepping 
down  from  11.000  to  2400.  were  added  in  order  to 
assist  peak  load  conditions  by  purchasing  power  from 


Rear    View    Interior    of    Richmond    Substation. 

the  Pacific  Gas  and  Electric  Company.  During  this 
brief  period  Richmond  had  grown  from  a  settlement 
of  but  a  few  hundred  people  to  a  rising  young  city  of 
10,000. 

To-day,  however,  the  entire  local  generation  of 
power  has  been  done  away  with  and  all  the  electrical 
energy  required  is  purchased  from  the  lines  of  the 
Pacific  Gas  and  Electric  Company.  A  thoroughly  mod- 
ern reinforced  concrete  building,  46:6  ft.  by  39:6  ft., 
has  been  erected  to  house  the  main  substation  equip- 
ment. This  building  is  located  on  the  corner  of 
in  Richmond. 

Here  are  to  be  found  three  100  kw.,  10,000-2400- 
volt  oil-insulated,  air-cooled  General  Electric  trans- 
formers and  also  three  200  kw.,  10,000-2400-volt,  oil- 
insulated,  air-cooled  Allis-Chalniers  transformers. 
Hartman  switches  are  used  throughout  on  all  distrib- 
uting circuits  as  well  as  on  the  main  feeder  circuit. 


Three  mercury  arc  rectifiers  of  the  General  Elec- 
tric type,  60  cycles,  with  a  primary  voltage  of  2200 
and  rectifying  voltage  of  4500,  provide  constant  direct 
current  to  the  extent  of  four  amperes.  This  current 
is  used  to  supply  113  General  Electric  Series  Luminous 
magnetite  arcs,  although  the  rectifiers  are  sufficient  in 
capacity  for  150  arcs  of  similar  make. 

The  company  is  now  using  an  automatically  con- 
trolled feeder  regulator,  induction  type,  60  cycle,  with 
primary  amperage  of  2450  and  secondary  amperage  of 
1.50  G.  E.  Type  I.  R.  T. 


Switchboard    l'"ront. 

Horn  lightning  arresters  are  used  with  surge  dis- 
chargers of  the  General  Electric  type  set  for  6.6  am- 
peres maximum  and  4500  volts.  The  11,000  volt  dis- 
tribution circuit  owned  by  the  Western  States  Gas 
and  Electric  Company  comprises  six  miles  known  as 
the  "County  Road,"  three  miles  as  the  "San  Pablo," 
two  miles  as  the  "Los  Angeles  Press  Brick,"  and 
three  and  one-half  miles  as  the  "Point  Orient"  line. 

The  offices  of  the  company  are  housed  in  the  Neill 


at    Hiclinioii'i. 


Building  in  comfortable  quarters.  This  building  is 
located  in  the  heart  of  the  rapidly  growing  business 
district  of  Richmond. 


BATTERY  CAR  TRAVELS  FAR. 

With  a  capacity  of  carrying  30  people  at  30  miles 
an  hour  and  running  360  miles  without  a  recharge,  the 
first  Edison  electric  storage  battery  railroad  car  to  be 
used  west  of  the  Rocky  Mountains  has  arrived  in 
Seattle  and  will  go  to  Alaska  on  the  steamship  Edith. 
The  new  car  will  be  placed  in  operation  on  the  Tanana 
mines  railroad  between  Fairbanks  and  Chatanika.  It 
cost  $38,000  at  New  York  and  was  purchased  by  Fal- 
con R.  Joslin,  president  of  the  road  that  will  use  it,  to 
eliminate  the  heavy  cost  of  fuel  in  Alaska.  Many  sim- 
ilar cars  are  in  operation  in  Europe,  Japan  and  New 
Zealand. 
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WESTERN  LAWS  OF  ELECTRICITY  AND  WATER 

RIGHTS  OF  WAY   OVER  PUBLIC   LANDS. 
For  Ditches  and  Reservoirs. 


BY  A.    E, 

As  stated  in  the  first  article  of  this  series  the 
first  congressional  legislation  regarding  rights  of  way 
over  the  public  domain  was  the  Act  of  1866,  now  Sec- 
tion 2339  of  the  Revised  Statutes  of  the  United  States. 
It  acknowledges  and  confirms  rights  of  way  for  ditches 
used  in  connection  with  "vested  and  accrued"  water 
rights  for  "mining,  agricultural,  manufacturing,  or  other 
purposes."  It  is  still  in  force  for  all  unreserved  pub- 
lic lands  for  purposes  other  than  the  generation  of 
power. 

By  virtue  of  the  provisions  of  the  Act  of  1866,  one 
may  go  upon  the  public  domain,  dig  his  ditch,  divert 
and  apply  water  to  beneficial  use,  and  thus  secure 
right  of  way  over  the  land  occupied.  As  the  act 
recognizes  only  rights  of  way  for  ditches  used  in  con- 
nection with  vested  water  rights,  it  would  seem  that 
no  right  of  way  would  attach  until  the  completion 
of  the  works  so  that  the  water  could  be  diverted.  The 
California  Court  of  Appeals  has  held  otherwise,  how- 
ever, in  de  Wolfskill  v.  Smith  (89  Pac.  1001.)  The 
plaintiff  had  posted  notices  of  water  appropriation 
at  abandoned  oil  wells,  on  unoccupied  public  land, 
from  which  water  was  flowing.  She  proceeded  with 
her  ditch  construction  with  due  diligence  until 
enjoined  by  the  defendant  Smith  who  had  made  home- 
stead entry  on  the  land  soon  after  the  notices  were 
posted.  Although  the  court  points  out  that  the  post- 
ing of  a  notice  "does  not  constitute  an  appropriation" 
and  that  the  "right  to  water  depends  upon  *  *  * 
making  an  actual  appropriation  of  its  use,"  it  holds. 

By  posting  the  notice  appellant  (plaintiff)  from  that 
time  became  vested  with  the  right  to  the  use  of  the  stream 
ot  water  then  flowing  from  these  wells,  together  with  the 
right  to  construct  over  and  across  the  land  the  necessary 
ditches  to  divert  and  conduct  the  same  to  the  place  of 
intended  use. 

It  is  certain  that  as  against  the  government  the 
v/ater  right  is  not  considered  vested  until  the  diversion 
works  are  completed  and  ready  for  use.  Under  the 
provisions  of  the  Reclamation  Act  the  public  lands 
within  a  reservoir  site,  known  as  Alkali  Lake,  in  An- 
telope Valley,  California,  were  withdrawn  from  entry. 
The  Rickey  Land  and  Cattle  Company  owned  all 
the  private  land  within  the  site  and  also  irrigation 
ditches  running  from  the  West  Walker  River  to  the 
site,  which  it  intended  to  use  for  storage  purposes.  It 
applied  for  right  of  way  over  the  public  land  within 
the  reservoir  site  under  the  Act  of  1891,  and,  after 
the  rejection  of  its  application  by  the  Secretary  of 
the  Interior,  it  proceeded  with  the  construction  of 
a  tunnel  outlet,  claiming  that  its  rights  were  vested 
under  the  Act  of  1866.  The  government,  in  the  in- 
terest of  the  Reclamation  Service,  thereupon  insti- 
tuted suit  and  the  company  was  enjoined  from  pros- 
ecuting the  construction  work.  (U.  S.  v.  Rickey  Land 
&  Cattle  Company,  164  Fed.  496.)  In  this  case  it 
was  impossible  to  use  the  reservoir  before  the  com- 


CHANDL.ER. 

pletion  of  an  outlet  tunnel  and  channel  for  the  return 
of  the  stored  waters  to  the  West  Walker  River.  After 
quoting  Sections  2339  and  2340  of  the  Revised  Statutes 
the  court  says : 

It  is  very  clear  that  no  one  can  under  these  sections 
acquire  as  against  the  government,  a  vested  easement  in  and 
to  public  lands,  for  a  reservoir  site,  until  the  actual  com- 
pletion of  the  reservoir,  so  that  the  waters  to  be  impounded 
therein  may  be  applied  to  the  beneficial  uses,  contemplated 
by  the  irrigation  system  of  which  it  forms  a  part. 

This  was  the  construction  placed  upon  these  sections  by 
the   Supreme   Court,   in   Bear  Lake   Irrigation   Company   vs.' 
Garland,  164  11.  S.,  pages  1,  18  and  19,  in  which  case  it  was 
said: 

It  is  the  doing  of  the  work,  the  completion  of  the  well, 
or  the  digging  of  the  ditch,  within  a  reasonable  time  from 
the  taking  of  possession,  that  gives  the  right  to  use  the 
water  in  the  well  or  the  right  of  way  for  the  ditches  or 
the  canal  upon  or  through  the  public  land.  Until  the  com- 
Iiletion  of  this  work,  or,  in  other  words,  until  the  perform- 
ance of  the  condition  upon  which  the  right  to  forever  main- 
tain posession  is  based,  the  person  taking  possession  has  no 
title,  legal  or  equitable,  as  against  the  government. 

Regardless,  therefore,  of  the  doubtful  logic  of 
the  de  Wolfskill  case,  no  one  planning  any  material 
diversion  work  should  rest  upon  the  Act  of  1866,  but 
should  secure  his  right  of  way  or  permission  to  occupy 
public  lands  before  initiating  actual  work. 

Act  of  March  3,  1891:  The  Act  of  March  3,  1891, 
grants  rights  of  way  over  public  lands  and  reservations 
for  irrigation  ditches  and  reservoirs  upon  the  approval 
of  applications  by  the  Secretary  of  the  Interior.  Such 
applications  must  be  filed  with  the  register  of  the  land 
district  in  which  the  ditch  or  reservoir  is  to  be  located. 
The  required  contents  of  papers  and  maps  forming 
the  application  are  specified  in  detail  in  the  regula- 
tions of  the  General  Land  Office,  and  the  applicant 
must  follow  the  directions  to  the  letter.  (Copies  of 
the  regulations  will  be  sent  on  request  to  the  General 
Land  Office,  Washington,  D.  C.)  The  right  of  way 
granted  extends,  where  necessary  for  construction 
on  maintainance,  "fifty  feet  on  each  side  of  the  mar- 
ginal limits"  of  the  ditch  or  reservoir,  and  the  term 
"marginal  limits". has  been  construed  to  mean  the 
high  water  line.  The  right  is  also  given  to  take  from 
the  adjacent  public  land  material,  earth  and  stone 
necessary  for  the  construction  work,  but  it  has  been 
held  that  this  right  is  for  construction  work  only  and 
not  for  repairs  or  improvements. 

The  act  specifically  provides  that  "the  privilege 
herein  granted  shall  not  be  construed  to  interfere 
with  the  control  of  water  for  irrigation  and  other 
purposes  under  authority  of  the  respective  states  and 
territories."  The  land  office  accordingly  does  not 
attempt  to  regulate  appropriations  of  public  waters 
but  simply  insists  upon  a  showing  by  the  applicant 
that  the  state  or  territorial  laws  governing  water 
rights  have  been  complied  with. 

The  act  further  provides  that  if  any  part  of  the 
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ditch  shall  not  be  completed  within  five  years  after 
its  location  the  right  of  way  for  such  part  shall  be 
forfeited.  Regardingf  such  forfeitures,  the  Secretary 
of  the  Interior  has  held  that  the  jurisdiction  of  the 
Interior  Department  is  lost  upon  the  approval  of  an 
application,  and  any  action  looking  to  the  cancella- 
tion or  annulment  of  the  right  of  way  must  be  brought 
in  the  courts.  The  regulations  call  for  the  filing  of 
affidavits  on  the  completion  of  the  ditch  or  reservoir. 
If  the  line  of  the  right  of  way  as  granted  has  been 
departed  from,  new  maps  and  field  notes  must  be 
filed  and  the  right  to  the  original  but  unused  line  re- 
linquished. 

The  act  also  provides  "that  no  such  right  of  way 
shall  be  so  located,  as  to  interfere  with  the  proper 
occupation  by  the  government  of  any  such  reservation, 
and  all  maps  of  location  shall  be  subject  to  the  ap- 
proval of  the  department  of  the  government  having 
jurisdiction  of  such  reservation."  Under  this  pro- 
vision the  Forest  Service  has  prepared  special  regu- 
lations governing  rights  of  way  through  the  national 
forests.  No  construction  work  in  a  national  forest 
will  be  allowed  on  such  rights  of  way  until  the  appli- 
cation has  been  approved  by  the  Secretary  of  the  In- 
terior, or  unless  permission  for  such  work  has  been 
specifically  given,  and  as  a  condition  precedent  to 
such  approval  the  applicant  must  enter  into  such 
stipulation  and  execute  such  bond  as  the  Forest  Serv- 
ice may  require.  For  ditches  and  reservoirs  occupy- 
ing part  of  government  reservations  other  than 
national  forests,  no  application  for  right  of  way  will 
be  approved  by  the  Secretary  of  the  Interior  until 
it  has  been  approved  by  the  department  in  charge.  If 
the  right  of  way  is  upon  unsurvcyed  lands,  the  map 
must  be  filed  within  twelve  months  after  the  official 
survey  thereof,  and  no  application  for  such  right  of 
way  can  be  approved  prior  to  the  official  survey. 

The  following  paragraph  from  the  regulations 
clearly  states  the  nature  of  the  grant  of  right  of  way 
under  the  act  of  1891 : 

The  right  granted  is  not  in  the  nature  of  a  grant  of 
lands,  but  is  a  base  or  qualified  fee.  The  possession  and 
right  of  use  of  the  lands  are  given  for  the  purposes  contem- 
plated by  law,  but  a  reversionary  interest  remains  in  the 
United  States,  to  be  conveyed  by  it  to  the  person  to  whom 
the  land  may  be  patented  whose  rights  will  be  subject 
to  those  of  the  grantee  of  the  right  of  way.  All  persons 
settling  on  a  tract  of  public  land,  to  part  of  which  right  of 
way  has  attached  for  a  canal,  ditch,  or  reservoir,  take  the 
land  subject  to  such  right  of  way,  and  at  the  total  area 
of  the  subdivision  entered,  there  being  no  authority  to  make 
deduction  in  such  cases.  It  a  settler  has  a  valid  claim  to 
land  existing  at  the  date  of  the  filing  of  the  map  of  definite 
location,  his  right  is  superior,  and  he  is  entitled  to  such 
a  reasonable  measure  of  damages  for  right  of  way  as  may 
be  determined  upon  by  agreement  or  in  the  courts,  the 
question  being  one  that  does  not  fall  within  the  jurisdiction 
o'  this  department.  Section  21  of  the  act  of  March  ?,,  1S91, 
provides  that  the  grant  of  a  right  of  way  for  a  canal,  ditch, 
or  reservoir  does  not  necessarily  carry  with  it  a  right  to  the 
use  of  land  50  feet  on  each  side,  but  only  such  land  may  be 
ured  as  is  necessary  for  construction,  maintenance,  and 
care  of  the  canal,  ditch,  or  reservoir.  The  width  is  not 
specified. 

Act  Of  May  11,  1898:  The  Act  of  May  11.  1898. 
authorizes  the  use  of  rights  of  way  granted  under  the 


Act  of  1891  for  purposes  subsidiary  to  the  main  pur- 
pose of  irrigation,  as  is  shown  by  the  following  clause 
irom  section  two  of  the  act : 

And  said  rights  of  w.ay  may  be  used  for  purposes 
of  water  transportation,  for  domestic  purposes,  or  for  the 
development  of  power,  as  subsidiary  to  the  main  purpose 
of  irrigation. 

In  all  cases  the  applicant  must  prove  to  the  satis- 
faction of  the  Interior  Department  that  the  intended 
use,  other  than  irrigation,  is  really  subsidiary  thereto, 
and  the  proof  must  be  especially  clear  where  the  de- 
velopment of  power  is  contemplated. 

Act  of  February  1,  1905:  Section  four  of  the  Act 
of  February  1,  1905,  authorizes  the  Secretary  of  the  In- 
terior to  grant  rights  of  way  through  national  forests 
to  citizens  and  corporations  of  the  United  .States  "for 
municipal  or  mining  purposes,  and  for  the  purposes  of 
milling  and  reduction  of  ores."  The  nature  of  the 
grant  is  the  same  as  that  under  the  Act  of  March  3, 
1891,  except  that  no  right  is  given  to  take  any  ma- 
terial, earth,  or  stone  for  construction  or  other  pur- 
poses, and  that  the  right  of  way  is  restricted  to  the 
strip  necessary  for  the  construction  and  maintenance 
of  the  works.  Applications  are  made  in  the  same 
way  as  those  under  the  Act  of  1891. 

Act  of  February  15,  1901:  Although  other  uses 
are  specified  in  this  act,  it  is  now  of  importance  only 
in  regard  to  rights  of  way  though  the  public  lands 
and  reservations  for  reservoirs  and  canals  for  the  gen- 
eration of  electric  power,  and  for  electric  transmission, 
telephone  and  telegapli  lines.  It  is  provided  in  the 
act  that  any  permission  given  thereunder  may  be 
revoked  by  the  Secretary  of  the  Interior  in  his  dis- 
cretion. The  right  granted  is  a  mere  license,  revocable 
at  any  time,  and  does  not  carry  with  it  permission  to 
take  material,  earth,  or  stone  from  the  public  lands 
or  reservations  for  construction  or  other  purposes. 

For  permission  to  occupy  land  outside  of  the  na- 
tional forests  applications  must  be  mafle  in  the  same 
way  in  .general  as  under  the  .^ct  of  1891.  Where  the 
entire  right  of  way  lies  within  an  Indian  Reservation 
the  application  must  be  filed  with  the  Commissioner  of 
Indian  Affairs. 

Rights  of  Way  for  Power  Purposes  Through  National 
Forests. 

The  Act  of  February  1,  1905,  transferred  the  ad- 
ministrative control  of  the  national  forests  from  the 
Interior  Department  to  the  Department  of  Agricul- 
ture, so  that  the  revocable  license  for  electrical  plants 
(ditches,  reservoirs,  transmission  lines,  etc.)  is  now 
given  under  the  authority  of  the  Secretary  of  Agricul- 
ture. The  Use  F.ook — Water  Power — of  the  Forest 
Service  sets  forth  in  detail  the  re.gulation  and  in- 
structions regarding  such  licenses  or  "permits."  The 
first,  second,  fifth  and  sixth  paragraphs  of  the  1911 
regulations  are  as  follows : 

REG.  L-1.  Preliminary  water  power  permits  will  allow 
the  occupancy  of  the  lands  of  the  United  States  within 
national  forests  for  the  purpose  of  securing  the  data  re- 
quired for  an  application  for  final  permit  and  for  such  con- 
struction as  may  be  necessary  to  preser\-e  water  appropria- 
tion during  that  period.  Final  water  power  permits  will 
allow  the  occupancy  and  use  of  such  lands  for  the  construc- 
tion,   maintenance   and    operation   thereon   of   works    for   the 
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main  purpose  of  the  generation  of  electrical  power.  Prelimi- 
nary or  final  permits  for  commercial  water  power  works,  or 
for  non-commercial  water  power  works  of  a  capacity  in  ex- 
cess of  one  thousand  (1000)  horsepower,  will  be  granted, 
extended,  and  renewed  only  by  the  Secretary  of  Agriculture. 
Permits  for  non-commercial  water  power  works  of  a  capacity 
of  one  thousand  (1000)  horsepower  or  less,  and  for  trans- 
mission lines,  not  a  part  of  any  water  power  works  covered 
by  a  water  power  permit  will  be  granted,  extended  and  re- 
newed by  the  District  Forester.  The  Secretary  of  Agricul- 
ture alone  may  revoke  water  power  permits. 

REG.  L-2.  The  "non-commercial  water  power  works" 
will  be  applied  to  water  power  works  owned  and  used  solely 
by  the  permittees  for  one  or  more  of  the  following  purposes: 
In  the  operation  of  their  own  mines,  or  in  the  milling  and 
reduction  of  ores  therefrom;  as  auxiliary  to  irrigation  works 
owned  and  operated  by  permittees;  temporarily,  in  the 
construction  of  other  works  for  which  permission  has  already 
been  granted  the  permittees;  by  municipalities  for  municipal 
purposes;  or  for  such  other  miscellaneous  uses  not  herein 
enumerated  as  may  be  determined  by  the  Secretary  of  Agri- 
culture to  fall  within  this  class.  No  charge  will  be  made  for 
the  use  and  occupancy  of  lands  for  non-commercial  water 
power  works.  All  other  water  works  will  be  termed  "com- 
mercial." 

"  *  *  *  REG.  L-5.  Occupancy  and  use  of  national 
forest  lands  is  the  sole  privilege  granted  under  a  water  power 
permit.  In  the  issuance  of  such  permits  no  attempt  will  be 
made  to  adjudicate  water  rights,  since  water  rights  are 
acquired  under  state  laws  and  adjudicated  by  the  courts. 
Therefore  no  protests  against  the  granting  of  an  applica- 
tion, if  based  upon  alleged  lack  of  water  rights,  will  be  con- 
sidered; nor,  in  general,  will  any  allegation  that  the  time 
of  beginning  or  completion  of  construction  has  been  or  is 
delayed  by  litigation  over  water  rights  be  accepted  as  a 
sufficient  reason  for  granting  any  extensions  of  time. 

REG.  L-6.  Unless  sooner  revoked  by  the  Secretary-  of 
Agriculture,  a  final  water  power  permit  shall  terminate  at 
the  expiration  of  fifty  years  (50)  years  from  the  date  of  the 
permit,  and  may  then  be  deemed  to  be  an  application  by  the 
permittee  for  a  new  permit  to  occupy  and  use  such  lands 
as  are  occupied  and  used  under  the  original  permit:  Pro- 
vided, That  the  permittee  shall,  not  less  than  nor  more  than 
four  years  prior  to  the  termination  of  the  permit  formally 
notify  the  Secretary  of  Agriculture  that  it  desires  such  new 
permit,  and  will  comply  with  all  laws  and  regulations  at 
such  time  existing,  regulating  the  occupancy  and  use  for 
water  power  purposes  of  lands  of  the  United  States  within 
the  national  forests. 

Applications  must  be  filed  with  the  Di.-;trict  For- 
ester of  the  district  in  which  the  lands  to  be  occupied 
are  situated.  In  approving  an  application  the  time 
for  beginning  and  completing  construction  is  speci- 
fied. Before  a  final  permit  for  commercial  water  power 
works  can  be  secured,  the  applicant  must  execute  a 
stipulation  providing  among  other  things  for  the  pay- 
ment annually  in  advance  of  such  charges  as  may 
be  required  by  the  Secretary  of  Agriculture,  for  the 
installation  and  maintenance  of  approved  hydraulic 
measuring  devices,  and  for  the  inspection  of  books 
and  records  showing  stream  flow  and  reservoir  data 
and  amount  of  electric  energy  generated. 

Special  State  Legislation  Regarding  Water  Rights  for 
Power  Purposes. 
As  previously  stated,  water  rights  for  all  pur- 
poses are  generally  considered  to  exist  as  long  as  the 
use  continues,  but  water  rights  for  power  purposes  have 
been  limited  to  fixed  periods  in  California  and  Oregon. 


The  latter  State  in  1909  fixed  the  period  at  forty  years 
with  a  preference  right  of  renewal,  for  a  period  then 
fixed  by  law,  and  California,  at  the  regular  legislative 
session  of  1911,  fixed  the  period  at  twenty-five  years, 
but  changed  it  to  forty  years  at  the  special  session 
of  the  same  year.  Each  State  by  its  new  legislation 
levies  an  annual  charge  for  power  development  de- 
pending upon  its  magnitude. 

This  special  water  power  legislation  was  undoubt- 
edly suggested  by  the  regulations  of  the  Forest  Serv- 
ice. It  is  an  attempt  to  regulate  the  so-called  "power 
monopoly" — the  underlying  idea  being  that  no  per- 
manent rights  should  be  given  and  that  the  power 
company  should  in  a  small  measure  share  its  earnings 
with  the  State.  Regarding  the  Oregon  legislation 
State  Engineer  Lewis  in  his  Third  Biennial  Report, 
(1909-1910,  pages  82,  83)  says : 

The  annual  tax  idea  seems  to  be  based  upon  the  fact 
that  water  is  the  property  of  the  public,  and  those  who  enjoy 
a  right  to  its  use  should  pay  something  to  the  state  for 
the  privilege.  It  was  not  recommended  or  approved  by 
the  Oregon  Conservation  Commission.  Whether  the  basis 
for  electric  power  charges  will  be  to  "charge  all  the  traffic 
will  bear"  as  in  railway  rates,  is  a  matter  of  uncertainty. 
The  price  of  electric  power  is  being  constantly  lowered 
through  competition  with  steam  producer  gas,  etc.,  where 
the  cost  of  production  has  been  greatly  reduced  in  recent 
years  through  improvements  in  methods  and  machinery. 
Only  those  water  powers  will  be  developed  where  the  cost 
of  production  will  permit  successful  competition  with  these 
other  power  producing  agencies.  If,  In  addition  to  the 
necessary  development  cost  a  heavy  annual  charge  per 
horsepower  must  be  paid  the  state,  it  is  conceivable  that 
such  charge  may  defeat  rather  than  promote  the  conserva- 
tion idea,  as  well  as  retard  development.  We  will  be  con- 
suming our  limited  supply  of  coal,  for  econosiic  reasons, 
while  cur  water  power  remains  undeveloped  and  goes  to 
waste  year  after  year. 

Comments  on  Water  Power  Legislation. 

A  little  reflection  should  suggest  that  the  present 
special  legislation  regarding  water  power  falls  far 
short  of  the  desired  goal— the  protection  of  the  public-. 
When  the  right  of  way  act  of  February  15,  1901,  was 
passed,  little  was  known  of  practical  rate  fixing  and 
the  revocable  license  appealed  to  many  as  a  needed 
curb.  Later  the  annual  charge  was  fixed  by  depart- 
mental regulation.  The  legislation  and  regulations  are 
especially  designed  for  the  "commercial"  power  com- 
panies— that  is,  those  engaged  in  public  service.  The 
right  of  the  state_,  to  regulate  public  utilties  and  fix 
the  rates  of  public  service  companies  is  now  undis- 
puted. For  years  the  rates  of  water  companies  have 
been  fixed  throughout  the  entire  country,  later  the 
railroads  w-ere  taken  in  hand,  and  now  public  service 
commissions  in  a  great  number  of  states  have  been  em- 
powered to  fix  the  rates  of  every  public  service  com- 
pany. The  movement  is  so  wide-spread  and  has  been 
so  generally  accepted  without  litigation  by  the  com- 
panies involved  that  its  adoption  by  every  state  in  the 
near  future  is  certain. 

Being  assured  that  the  state  can  and  will  insist 
upon  rates  which  are  reasonable,  all  that  remains  is 
to  prevent  the  state  or  nation  from  giving  to  a  public 
service  company  a  property  right  which  may  be  cap- 
italized.   Thus  far  no  such  preventive  action  has  been 
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taken.  Although  the  permit  to  occupy  the  public 
lands  is  revocable  and  the  water  right  in  California 
and  Oregon  is  but  for  a  fixed  period,  they  are  rights 
which  are  bought  and  sold  and  on  which  the  company 
expects  the  consumer  to  pay  a  good  return.  Likewise 
the  annual  charge  made  by  state  and  nation  must  be 
paid  by  the  consumer — even  where  rates  are  fixed  by 
a  commission,  as  it  is  a  legitimate  operating  charge. 

It  is  now  generally  conceded  that  the  fixed  period 
idea  is  wrong  economically.  Although  a  preference 
right  to  continue  after  the  end  of  the  period  is  prom- 
ised the  permittee,  it  is  subject  to  future  legislation, 
the  nature  of  which  can  not  be  prophesied.  The  re- 
sult is  that  the  operating  company  must  charge  a 
comparatively  high  rate  in  order  to  return  the  capital 
invested  within  the  fixed  period,  and  the  chance  of 
poor  maintenance  near  the  end  of  the  period  is  decided. 

Many  state  and  federal  officials  are  now  ready 
to  recommend  an  indeterminate  license  in  place  of  the 
fixed  term  or  revocable  license.  The  indeterminate 
license  is  to  be  granted  subject  to  the  condition  that 
the  works  may  be  taken  over  at  any  time  by  the 
state,  or  other  public  unit,  at  a  valuation  to  be  fixed 
by  the  state  public  service  commission.  As  such  tak- 
ing is  very  unlikely  in  any  given  case  and  as  it  will 
become  more  and  more  so  as  the  public  service  com- 
mission become  older  and  stronger,  the  indetermi- 
nate license  has  almost  the  assurance  of  a  perpetual 
right,  conditioned  only  on  proper  operation.  If  such 
license  is  granted  on  the  further  condition  that  no 
rights  of  way.  franchises  or  water  rights  secured  from 
the  state  or  nation  can  be  capitalized  for  either  rate 
fixing  purposes  or  in  cases  of  taking  as  above,  the 
public  is  certainly  protected  in  full  measure. 

State  Versus  Nation. 

During  the  past  few  years  withdrawals  from 
entry  of  public  lands  for  power  sites  have  been  made 
in  large  numbers.  The  Land  Classification  Board  of 
the  United  States  Geological  Sur\^ey  has  charge  of  the 
examination  of  such  \^^thdrawn  lands,  and  all  future 
applications  for  rights  of  way  for  power  purposes 
over  public  lands  outside  of  national  forests  will  be 
passed  upon  by  the  engineers  of  the  board. 

Comparatively  recently  a  movement  has  been 
gaining  w^eight  to  have  the  nation  transfer  the  "power 
site  withdrawals"  in  trust  to  the  states.  To  many. 
of  whom  the  writer  is  one,  this  suggestion  is  a  step 
backward.  In  the  last  article  attention  was  called 
to  the  doubtful  water  rights  of  interstate  ditches.  If 
the  suggested  step  be  taken  the  right  of  wzy  of  such 
ditches  would  be  equally  doubtful  and  the  same  ques- 
tion would  be  raised  regarding  interstate  transmis<;ion 
lines. 

In  all  phases  of  legislation  the  struggle  should 
be  for  uniformity.  There  are  but  tivo  federal  depart- 
ments concerned  in  the  regulations  regarding  rights 
of  way  and  the  minor  differences  in  their  points  of 
view  are  being  rapidly  eliminated.  It  would  take 
man}'  years  to  bring  the  many  western  states  into 
such  unison.  Conceding  for  the  purposes  of  argument 
only  that  the  technical  men  of  the  federal  bureaus  are 
not  better  trained  than  those  in  the  state  offices,  the 
longer  period   of  service   and    greater   freedom    from 


politics  are  sufficient  to  make  the  federal  bureau  the 
more  eft'ective.  It  must  be  remembered  also  that  in 
each  of  the  western  states  land  matters  and  water 
matters  are  handled  by  different  offices  having  little 
or  nothing  in  common.  The  embarrassment  would  be 
thus  increased. 

A  real  difficulty  in  the  way  of  an  early  settlement 
of  the  whole  question  is  that  the  present  is  a  transition 
period.  The  public  service  commissions  with  their 
full  control  of  all  public  service  companies  are  so  new 
that  their  existence  is  either  not  recognized  or  their 
worth  is  questioned.  When  they  have  demonstrated 
their  efficiency  there  will  be  no  further  excuse  for 
either  federal  bureaus  or  state  water  commissions  at- 
tempting to  regulate  the  power  business.  It  has  been 
shown  that  the  state  and  not  the  nation  has  control  of 
water  rights.  There  is  no  more  reason,  therefore,  for 
the  nation  charging  an  annual  tax  depending  upon 
the  amount  of  power  developed — which,  of  course,  is 
a  function  of  the  water  right — than  there  is  for  de- 
manding of  a  railroad  company,  as  a  condition  pre- 
cedent to  grant  of  right  of  way.  that  it  must  pay  an 
annual  charge  depending  upon  the  traffic  handled.  The 
nation  as  owner  of  the  land  should  give  a  right  of  way 
or  indeterminate  license  conditioned  upon  construction 
within  a  specified  time  and  leave  the  question  of  regu- 
lation to  the  state  public  service  commissions. 

To  repeat,  the  future  congressional  and  state  legis- 
lation regarding  water  power  development  will  de- 
pend upon  the  state  public  service  commissions.  If 
thev  prove  efficient,  as  there  is  every  reason  to  believe, 
the  public  should  insist  that  all  other  agencies  stay 
within  their  proper  spheres  and  stop  tampering  with 
the  regulation  of  public  utilities. 


CALIFORNIA    COMMISSION    NOTES. 

The  Home  Telephone  Company  of  Covina  has  ap- 
plied to  the  Railroad  Commission  for  permission  to 
sell  369  shares  of  common  stock  at  $50  a  share.  It  de- 
sires to  use  the  proceeds  to  take  up  notes  to  the  amount 
of  $16,500.  The  Home  Telephone  Company  of  Covina 
has  an  authorized  capital  stock  of  $200,000.  It  oper- 
ates in  Covina  and  Azusa. 

The  Peoples  Water  Company  of  Oakland  has  ap- 
plied to  the  Railroad  Commission  for  authority  to  issue 
a  note  in  the  sum  of  $71,000  and  to  pledge  therefor  as 
collateral  security  bonds  to  the  amount  of  $100,000. 
The  note  is  to  carry  six  per  cent  and  to  be  placed 
with  the  Central  National  Bank  of  Oakland  to  take  up 
other  notes. 

The  Western  Union  Telegraph  Company  has  pre- 
sented to  the  Railroad  Commission  a  revised  schedule 
of  rates  and  has  asked  that  it  become  efifective  on  July 
1st.  The  schedule  contains  a  number  of  reductions 
covering  a  wide  section  of  the  state.  An  application 
for  similar  reductions  was  made  to  the  Commission  in 
May  bv  the  Postal  Telegraph  Company.  The  rates 
as  now  proposed  by  the  Western  Union  would  bring 
the  two  schedules  to  approximately  the  same  basis. 
The  matter  will  be  given  an  eariy  consideration  and 
if  the  Commissioners  find  no  objection,  the  rates  as 
revised  will  go  into  effect  on  July  1st. 
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REGULATION  OF  WATER  POWER  DEVELOP- 
MENT." 

BY    i:.    (',.    IIOPSON. 

In  countries  like  Australia  practically  all  public 
service  is  under  public  control,  and  communities  desir- 
ing state  or  municipal  improvements  apply  to  the  gov- 
ernment both  for  designs,  construction  and  operation 
of  works.  In  some  European  countries  similar  condi- 
tions obtain,  and  government  control  has  thus  be- 
come thoroughly  incorporated  into  the  social  struc- 
ture. In  this  country  privately  owned  and  controlled 
public  service  corporations  perform  most  of  these  func- 
tions, particularly  in  connection  with  light  and  power. 
These  concerns  have  developed  great  systems  of  works 
and  occupy  practically  the  entire  field.  The  water 
powers  remaining  under  state  and  federal  control  are 
mostly  undeveloped  and,  to  a  very  large  extent,  are 
located  in  the  more  remote  localities,  so  that  they  are 
not  immediately  available  for  use  in  the  logical  order 
of  commercial  development. 

It  may  be  possible  to  devise  a  scheme  for  develop- 
ing these  water  powers  by  the  direct  action  of  the  gov- 
ernment or  state,  or  both,  but  it  should  not  be  over- 
looked that  this  will  not  mean  complete  government 
ownership  of  light  and  power,  but  only  a  share  of  the 
field,  the  private  concerns  being  already  well  in- 
trenched in  the  most  strategic  points.  What  would  be 
the  outcome  if  the  government  proceeded  to  develop 
the  new  powers  in  competition  with  the  privatelv 
owned  power  plants  already  built  is  another  matter. 

First  of  all,  the  government  would  be  competing 
with  its  own  citizens  in  commercial  work,  which  is  an 
undesirable  situation.  Such  competition,  however, 
could  only  end  in  one  way,  as  the  resources  of  the 
government  are  so  much  greater  than  those  of  the 
largest  private  interests.  If  the  government  seriously 
undertook  rate  cutting  regardless  of  economic  con- 
siderations, the  private  concerns  would  be  forced  out 
of  business  or  would  be  absorbed  by  the  government 
itself.  In  all  probability  no  actual  competition  will 
result,  as  private  interests,  realizing  the  situation 
would  surrender  at  the  outset.  What,  however,  would 
be  the  object  of  such  competition?  Would  the  pur- 
pose be  to  drive  out  private  ownership  or  merely  to 
control  it?  The  latter  having  generally  the  best 
strategic  positions  today,  could,  if  their  resources  were 
equal  to  those  of  the  government,  win  out  in  any  rate- 
cutting  competition.  The  entrance  of  the  government 
into  the  field  with  the  avowed  policy  of  rate  cutting 
would,  however,  necessarily  be  the  end  of  all  private 
enterprise. 

Is  this  the  result  we  are  after?  It  seems  to  me 
the  point  to  be  attained  is  not  the  elimination  of  pri- 
vate enterprise,  but  tne  securing  of  reasonable  rates 
to  the  consumer.  We  are  not  yet  ripe  for  the  wide 
adoption  of  government  ownership  of  this  utility,  i.e., 
to  the  extent  of  ousting  those  already  engaged  in  the 
work.  We  do,  however,  desire  to  prevent  unjust  and 
unreasonable  rates.  Monopoly  cannot  be  avoided,  nor 
does  it  appear  worth  while  to  make  any  attempt  so  to 
do.  Production  of  power  is  cheaper  and  more  reli- 
able by  large  plants  than  small  ones,  and   monopoly 

'Paper  read  at   the  Commonwealth   Conference   of  the  Uni- 
versity of  Oregon.  May  25,   1912. 


there  must  be  either  under  public  or  private  control. 
I  believe  the  public  will  be  sufficiently  served  by  rate 
regulation  of  all  light  and  power  corporation  coupled 
with  governmental  examination  and  supervision  of 
the  business  methods  and  accounting  of  the  operating 
concerns. 

The  public  will  be  satisfied  if  these  corporations 
obtain  a  reasonable  profit,  because,  after  all,  that  is 
what  everybody  is  looking  for,  provided  their  methods 
are  reasonably  well  conducted  and  efficient.  It  does 
not  desire  to  control  or  operate  these  plants,  as  that 
would  involve  a  governmental  machinery  far  too  com- 
plicated and  cumbersome  and  might  entail  evils  greater 
than  such  excessive  rates  as  may  obtain  in  some  cases 

It  therefore  seems  to  me  that  the  state  and  fed- 
eral government  should  not  embark  on  a  policy  of 
wholesale  construction  and  development  of  the  new. 
water  powers  with  a  view  to  using  such  action  as  a 
club  over  the  private  interests  already  operating,  but 
should  proceed,  first,  to  perfect  machinery  to  super- 
vise and  regulate  them  in  the  interests  of  the  general 
public,  with  due  regard  to  the  legitimate  rights  of  the 
investors  in  such  concerns,  and,  secondly,  methods 
should  be  devised  for  the  development  of  the  new  pow- 
ers to  keep  pace  with  the  growing  needs  of  the  com- 
munity. 

Whether  the  development  of  the  new  water 
powers  can  best  be  handled  b}'  public  or  private  means 
is  a  matter  for  consideration.  In  some  cases  private 
capital  can  probably  be  used  to  the  best  advantage, 
subject,  of  course,  to  regulation  and  control.  In  other 
cases,  where  large  comprehensive  schemes  beyond  the 
scope  of  private  enterprise  are  involved,  the  work 
can  be  best  handled  by  federal  or  state  authority.  It 
seems  to  me,  however,  that  no  arbitrary  fnle  can  be 
made  covering  all  cases,  and  it  appears  particularly 
inadvisable  in  our  present  incomplete  knowledge  of 
the  technical  features  of  any  proportion  to  dogmatize 
as  to  its  merits  or  demerits. 

The  point  on  which  we  will  probably  all  agree  is 
that  some  expert  body  should  carefully  consider  and 
weigh  these  matters  and  try  to  devise  a  plan  for  re- 
commendation to  the  state  government,  possibly  to 
congress.  My  present  idea  is  that  the  state  should 
in  any  event  appoint  a  public  service  commission  em- 
powered thoroughly  to  scrutinize  the  business  of  all 
light  and  power  corporations  operating  in  the  state  and 
should  legislate  to  compel  all  such  corporations  to 
make  regular  reports  to  the  commission  and  to  submit 
its  accounts  to  the  inspection  of  the  commission,  as 
may  be  required,  and  to  fix  no  rates  for  sale  of  power 
save  with  the  approval  of  the  commission.  This  seems 
to  be  the  first  and  most  necessary  step.  It  will  estab- 
lish the  principle  already  partly  established  in  other 
states,  that  these  concerns  are  not  of  a  purely  private 
character;  that  the  public  afifording  them  facilities  to 
carry  on  their  business,  insists  on  a  share  of  control 
of  the  business  and  reasonable  rates.  This  principle 
once  established  may  be  capable  of  wide  extension  as 
recognition  of  the  rights  of  the  public  becomes  en- 
larged. 

In  addition  to  the  control  of  existing  power  com- 
panies by  a  public  service  commission,  we  are  faced 
with  the  necessity  of  providing  for  the  development 
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of  the  new  powers,  this  development  being  now  prac- 
tically held  in  abeyance  through  a  deadlock  between 
state  and  federal  action.  The  state  claims  to  own  and 
control  all  waters  of  the  state  and  has  provided  legis- 
lation and  machinery  for  the  purpose.  In  the  majority 
of  cases  of  the  large  undeveloped  powers  in  this  and 
other  western  states  the  sites  are  still  in  public  own- 
ership, and  these  lands  being  withdrawn  from  entry 
in  furtherance  of  the  policy  of  conservation  and  devel- 
opment being  therefore  impracticable. 

The  present  condition  is  anomalous  and  should  be 
terminated.  I  know  of  many  worthy  plans  for  devel- 
opment that  would  have  been  started  to  the  great  pub- 
lic advantage  but  for  this  deadlock.  As  matters  now 
stand  there  is  no  legal  provision  for  regulating  the 
entry  of  these  lands.  The  present  withdrawal  nmst, 
therefore,  continue  until  congress  takes  action  of  some 
kind.  What  this  action  will  be  is  entirely  in  the  air. 
One  school  advocates  the  most  radical  system  of  .gov- 
ernment ownership,  while  others  would  be  willing  to 
restore  these  lands  to  entry  with  little,  if  any  restric- 
tion. It  may  however,  be  taken  for  granted  that  these 
power  sites  will  never  be  opened  to  unrestricted  entry 
as  in  the  past.  Some  control  and  regulation  will  be 
established,  and  this  is  where  the  state  can  greatly 
aid  congress  by  its  advice  and  co-operation. 

Under  the  new  Oregon  water  code  a  system  of 
fees  has  been  established  on  all  water  power  develop- 
ment, the  amounts  being  proportioned  to  the  power 
developed.  While  unquestionably  this  system  is  far 
in  advance  of  what  existed  before,  it  does  not  quite 
appeal  to  me  as  being  the  kind  of  control  best  suited 
to  the  public  interest.  Whatever  the  amount  of  the 
fees  mav  be,  they  are  merely  a  tax  on  the  consuming 
]Hiblic,  it  being  evident  that  the  power  companies  will 
ultimately  shift  the  burden  to  the  consumer.  The  en- 
tire principle  of  establishing  fees  is  wrong  unless 
we  regard  the  question  purely  as  a  revenue-producing 
one  and  select  power  development  for  taxation  simpl}' 
on  this  basis.  As  now  applied,  it  is  similar  in  effect 
to  that  of  an  internal  tax  on  coal  paid  by  the  mine 
operators  for  each  ton  produced  at  the  mines,  in  which 
case  there  would  be  little  doubt  that  the  public  would 
bear  the  burden  and  not  the  mine  operator.  It  seems 
to  me  we  do  not  need  taxation  or  fees,  but  rate  regu- 
lation or  public  ownership  and  operation.  In  all  prob- 
ability both  the  latter  will  be  beneficial  under  the 
diverse  conditions  that  obtain  in  different  localities. 

Rate  regulation  is  unquestionably  a  long  step 
toward  public  ownership,  and  it  takes  no  vivid  imag- 
ination to  picture  the  growth  of  one  into  the  other  as 
time  goes  on.  It  seems,  however,  to  go  a  long  way 
in  meeting  the  desire  of  a  large  portion  of  the  public 
for  some  kind  of  positive  control  by  the  public  of 
public  utilities.  It  provides  at  the  same  time  a  reason- 
able outlet  for  the  energy  and  activity  of  private  enter- 
prise and  an  opportunity  for  the  utilization  of  great 
masses  of  private  capital  available  for  profitable  de- 
velopment. Properly  devised  regulation  of  rates  means 
stable  investments  at  reasonable  profits  because  the 
prohibition  of  excessive  profits  through  the  action  of 
a  public  service  commission .  should  entail  a  corres- 
ponding duty  on  the  part  of  the  public  to  insure  rea- 
sonable returns  on  the  invested  capital  and  full  public 


support  in  emergencies.  From  an  investment  stand- 
point regulated  corporations  should  enjoy  a  stability 
and  assurance  that  will  eventually  be  found  more  at- 
tractive than  the  speculative  features  incident  to  those 
operating  without  regulation. 

Actual  public  ownership  and  operation  is  not,  in 
my  opinion,  a  thing  to  be  entered  into  too  lightly. 
The  machinery  of  the  state  and  federal  government  is 
not  suited  for  such  burdens,  nor  is  the  public  edu- 
cated politically  to  a  grade  that  will  afiford  reason- 
able assurance  of  sustained  efficiency  in  the  opera- 
tion of  great  public  works  entering  intimately  into 
the  dailjf  economics  of  the  people.  Almost  the  only 
government  branch  constructing  and  operating  works 
that  I  know  to  be  reasonably  eft'ective  and  economical 
is  the  Reclamation  Service,  and  I  have  a  full  appre- 
ciation of  the  difficulties  we  live  under  in  that  organ- 
ization in  keeping  our  record  even  passably  good. 
There  is  an  irresponsibility  and  indifference  to  current 
events  in  the  great  public  departments  that  is  most 
discouraging,  and  I  believe  the  relatively  effective  con- 
dition of  the  Reclamation  Service  is  principally  due 
to  its  newness  and  its  relative  unimjjortance  among 
the  other  government  bureaus. 

If  the  activities  of  the  government  were  spread 
over  a  wider  area  it  would  be  with  greatly  increasing 
difficulty  that  a  respectable  average  of  efficiency  could 
be  maintained,  unless  the  public  itself  became  more 
alive  to  the  vital  interests  at  stake  and  enforced  de- 
partmental reorganization. 

In  order  to  enable  private  enterprise  to  develoji 
the  water  power  where  the  sites  have  been  withdrawn 
by  the  Interior  Department,  congress  must  pass  legis- 
lation, and  here  again  the  voice  of  the  state  should  be 
unmistakable.  This  is  mainly  a  matter  for  expert  ad- 
vice as  to  the  licst  means  to  secure  full  public  control 
of  the  essentials  and  yet  render  development  a  rea- 
sonably attractive  field  for  private  enterprise. 

There  is  no  doubt  in  my  mind  that  this  problem 
can  be  solved  if  handled  by  experts  and  kept  out  of 
politics.  It  appears  to  me  that  any  plan  recommended 
to  congress  should  include  in  any  event  that  the  power 
sites  now  withdrawn  be  granted  to  the  state  for  entry 
and  utilization,  subject  to  public  welfare  rules,  prob- 
ably limiting  the  tenure,  providing  for  approved  meth- 
ods of  construction,  utilization,  operation  and  rate  reg- 
ulation. Prior  to  the  opening  of  any  of  these  sites 
there  would  seem  to  be  necessity  for  action  by  a  joint 
commission  of  federal  and  state  officials  in  a  complete 
examniation  of  each  locality  afifected,  and  decision  as 
to  policies  to  be  adopted  in  such  matters  as  the  con- 
tinued reservation  by  the  government  of  such  sites 
as  may  be  needed  by  the  government  or  state. 


EXTENSION  OF  TERRITORY  AT  PANAMA. 
In  a  decree  issued  by  the  President  of  the  Re- 
public of  Panama,  under  date  of  March  29,  1912,  de- 
scribed as  resolution  No.  22,  public  proclamation  was 
made  that  the  Republic  of  Panama  no  longer  exercises 
any  authority  in  the  area  to  be  covered  by  Gatun  Lake, 
which  extends  beyond  the  lines  of  the  10-mile  strip, 
the  same  having  passed  into  .A.merican  control  in  ac- 
cordance with  the  canal  treaty. 
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The    continued    agitation    looking   toward    better 

and  more  efficient  roads  throughout  the  West  is  cer- 

„        ..,  .  tainly  deserving  of  the  liberal  and 

Beautifying  ,       ,  ^  •  "•  ^sr     . 

,  ■'     o  loyal  support  It  IS  receiving.    West- 

.^  ern   Montana,   in   which  is  located 

Highways  ^^^    famous    Bitter    Root    Valley, 

noted  for  its  Mcintosh  Red  apples  and  Bing  cherries, 
now  comes  to  the  front  in  a  proposal  to  construct 
a  road  the  whole  length  of  this  fertile  valley  with 
apple  and  cherry  trees  lining  the  project  the  entire 
distance. 

This  idea  has  been  worked  out  in  a  self-support- 
ing manner  in  several  of  the  smaller  countries  of  Eu- 
rope although  definite  data  is  not  at  hand  to  tell 
whether  these  roads  are  located  through  an  arid  or 
semi-arid  country  requiring  the  use  of  water  for  ma- 
turing orchard  crops.  In  these  countries,  however, 
the  crops  from  the  trees  along  the  public  highways 
are  carefullv  gathered  and  the  sale  from  them  is  found 
to  be  sufficient  to  maintain  this  beautiful  custom. 

Nothing  adds  to  the  stateliness  or  dignity  of  a 
great  public  highway  more  than  an  embroidered 
growth  of  some  sort.  Instances  may  be  cited  from  re- 
cent eastern  accomplishments  along  these  lines.  The 
New  York  State  Department  of  Highways  is  to  com- 
mence the  systematic  planting  of  trees  along  the  im- 
proved highways  under  its  jurisdiction.  The  Depart- 
ment has  bought  recently  150,000  red  oak  seedlings 
and  15,000  Carolina  white  birch  trees  for  the  purpose. 
In  taking  this  step  the  New  York  officials  are  follow- 
ing the  excellent  example  set  by  the  Massachusetts 
State  Highway  Commission.  This  commission  for  a 
number  of  years  has  been  planting  trees  along  its 
improved  roads.  It  has  had  its  own  nursery  and  its 
own  forester.  The  tree  planting  has  thus"^een  done 
scientifically  and  systematically,  and  the  results  have 
been  highly  satisfactory. 

In  California  it  is  gratifying  to  follow  the  broad 
ideals  and  high  purposes  held  in  view  by  those  hav- 
ing in  charge  the  spending  of  the  $18,000,000  upon 
state  highways  voted  some  months  back.  Though 
such  a  sum  is  enormous  in  many  respects,  yet  it  is 
only  a  beginner  in  funds  that  should  be  set  aside  for 
this  work.  Indeed,  the  permanent  and  substantial 
plans  now  being  prepared  by  this  commission  could 
never  be  consummated  in  completeness  without  addi- 
tional millions. 

Oregon,  Washington  and  other  western  states 
are  likewise  voting  fortunes  in  bonds  for  the  further- 
ing of  good  roads.  Through  it  all,  however,  the 
aesthetical  and  indeed  the  practical  results  to  be  ac- 
complished by  embroidering  these  masterpieces  of 
road  structure  wherever  found  expedient  with  trees, 
plants  and  other  western  activities  are  beyond  human 
conception. 

Someone  has  suggested  that  along  with  the  trees, 
orchards  and  other  vegetable  matter  proposed,  why 
not  embroider  the  roads  with  a  power  plant  here  and 
there.  The  wit  who  made  this  suggestion  evidently  is 
ignorant  of  the  fact  that  there  is  more  truth  and  sound 
argument  in  his  suggestion  than  would  appear  at  first 
sight.  An  old  adage  has  indeed  long  ago  informed  us 
that  "full  many  a  truth  is  said  in  jest." 

Power  plant  owners  in  many  sections  of  the  West 
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have  long  since  felt  the  necessity  of  improving  roads 
leading  to  their  hydroelectric  installations.  Many  of 
these  constitute  the  most  picturesque  sights  to  be 
found  in  our  Western  Empire.  Such  accessibility  to 
these  great  engineering  triumphs  makes  the  tourist 
of  today,  who  is  the  investor  on  the  morrow,  more  en- 
thusiastic than  ever  in  the  future  of  the  West. 

In  conclusion,  then,  let  all  interested  in  the  wel- 
fare of  the  West  and  particularly  those  of  us  engaged 
in  hydroelectric  enterprises  continue  to  boost  for  good 
roads,  for  increasing  their  efficiency  and  where  possi- 
ble for  their  beautification. 

And  along  with  this  beautification,  may  western 
roads  be  embroidered  where  possible  with  apple  trees, 
cherry  trees,  and  a  thousand  western  products  never 
forgetting  occasionally  to  connect  up  a  side  avenue 
to  exhibit  the  greatest  product  of  all — the  western 
power  plant. 


Photography 
in  Engineering 
Work 


The  courts  bear  record  of  the  fact  that  much  liti- 
gation has  been  effectively  brought  to  a  close  by 
exhibitions  of  systematic  and  de- 
tailed photographs  of  construction 
work  covering  points  at  issue.  Not 
alone  in  the  courts,  however,  is  the 
engineering  photograph  of  value  to  the  corporation. 
The  careful  filing  of  photographic  records  prove  of 
incalculable  service,  especially  in  the  matter  of  cost 
keeping;  the  daily  progress  of  work  can  hardlv  be 
shown  in  such  detail  in  any  other  manner.  A  series 
of  photographic  records  exhibiting  the  manner  of 
handling  a  new  and  delicate  engineering  feat  tells  its 
mute  but  realistic  story  beyond  description  in  words. 

So  convinced  of  the  efficacy  of  piiotography  are 
many  of  the  hydroelectric  managers  of  the  West,  the 
subject  of  systematic  office  arrangements  and  meth- 
ods for  engineering  photographic  work  is  of  timely 
and  intense  interest.  In  addition  to  the  careful  plan- 
ning of  proper  rooms  for  efficient  work,  the  manipula- 
tion or  processes  undergone  in  the  production  of  a 
finished  picture  are  strictly  technical  and  in  view  of 
applications  to  engineering  structure  and  reconnai- 
sance,  new  ideas  have  been  evolved  distinguishing 
this  separate  art  from  the  broader  field  of  photography 
as  generally  practiced.  The  exposure,  development, 
fixing,  washing,  drying,  and  retouching  of  the  plate; 
the  printing  of  the  negative;  the  developing,  fixing, 
washing,  drying  and  mounting  of  the  print — all  these 
subjects  must  be  carefully  studied  and  mastered  be- 
fore engineering  photography  becomes  a  success. 

On  another  page  of  this  Journal  will  be  found  the 
beginning  of  a  series  of  articles  on  photography  in 
engineering  work  with  special  attention  to  office  ar- 
rangements and  methods.  In  succeeding  issues  will 
appear  in  consecutive  order  a  discussion  of  the  inter- 
esting details  necessary  in  perfecting  this  new  weapon 
of  modern  engineering  equipment.  The  methods  as 
given  have  been  put  into  successful  practice  in  one 
of  the  great  hydroelectric  companies  of  the  West. 

Mr.  M.  R.  Lott,  the  author  of  this  series  of  con- 
tributions, speaks  with  the  force  of  technical  training 
and  experience.  As  an  engineering  graduate  of  Mich- 
igan with  further  investigation  in  the  graduate  school 
of  applied  science  at  Harvard,  Mr  Lott  undertook  this 


phase  of  engineering  work  in  the  Telluride  Power 
Company  at  Provo,  Utah,  where  he  brought  it  to  a 
successful  and  efficient  stage  of  operation.  That  the 
executives  of  the  Telluride  Power  Company  realized 
the  benefits  and  conveniences  to  be  derived  from  the 
use  of  photography  in  engineering  work  can  easily 
be  gleaned  from  the  methods  advised  by  Mr.  Lott,  and 
the  care  shown  in  picking  out  the  best  methods  in 
every  detail  indicates  that  good  results  are  largely 
dependent  upon  attention  to  the  minute  factors  that 
enter. 


The  legislative  enactment  by  the  California  State 

Legislature  known  as  chapter  499  of  the  statutes  of 

.   P   J  .  California,   if  it   were   not   such   a 

_,        C-,       ,  ,  serious  matter,  for  clear  unadulter- 

Ihat  bhould  ^    ,  •  ^  , 

ated    consistency   and    engmeermg 

e       ange  ingenuity,    might    legitimately    be 

called  a  good  joke.  This  act  sets  forth  certain  pro- 
visions regulating  the  placing,  erection,  use  and  main- 
tenance of  electric  poles,  v/ires  and  appliances.  The 
statute  also  provides  severe  penalties  for  infringement. 

One  especially  inconsistent  and  notoriously  un- 
called-for provision  in  this  act  is  that  relating  to  the 
size  of  the  conductor  at  crossings  of  public  highways. 
The  statute  provides  that  at  crossings  where  wires 
are  carrying  a  voltage  higher  than  fifteen  thousand, 
the  cross-sectional  area  of  the  conductor  shall  equal 
at  least  twice  that  used  in  the  line  outside  of  such 
crossing.  .V  strict  interpretation  of  this  would  simply 
mean  a  stretch  of  wire  of  double  cross-section  long 
enou.gh  to  cover  the  highway  from  one  end  to  the  other 
in  its  span  would  be  sufficient.  It  is  absurd  to  main- 
tain that  such  a  law  adds  one  iota  to  public  safety. 
Indeed,  it  is  far  more  reasonable  to  believe  that  the 
added  splicings  may  tend  to  weaken.  It  is  easy  to  im- 
agine that  a  cautious  company  in  crossing  two  high- 
ways situated  relatively  near  each  other  may  decide 
tc  run  the  double  area  of  cross-section  the  entire 
distance  covering  both  highways.  Eut  even,  then, 
though  a  far  superior  construction  has  been  brought 
about,  the  law  has  been  evidently  infringed,  for  the 
company  must  again  double  the  cross-section  at  the 
crossing  or  expose  themselve  to  a  $500  fine  or  impris- 
onment in  a  county  jail  not  exceeding  six  months. 

Still  another  confusion  exists  as  to  who  has  juris- 
diction in  the  matter.  The  law  would  seem  to  indicate 
that  the  district  attorney  in  each  county  should  bring 
action  in  case  of  infringement.  The  new  public  serv- 
ice commission  act  is  definite,  however,  in  giving  full 
authority  to  the  railroad  commission  to  investigate 
the  cause  of  accidents  and  to  take  steps  to  prevent 
their  recurrence.  The  closing  clause  of  the  public 
utilities  act  passed  March  23.  1912,  definitely  repeals 
all  acts  or  parts  of  acts  inconsistent  with  the  provi- 
sions of  the  utilities  enactment. 

A  movement  is  on  foot  to  change  this  law  to  meet 
reasonable  and  safe  methods  in  the  lines  attempted 
in  the  present  statute.  The  Journal  will  gladly  wel- 
come all  suggestions  that  may  be  contributed.  These 
will  be  tabulated  and  placed  before  the  executives  of 
the  various  interests  at  stake  under  the  enactment  in 
order  bring  about  a  unified  action. 
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PERSONALS. 

L.  R.  Wiley,  a  hydraulic  engineer,  is  a  recent  arrival  from 
Groveland. 

G.  L.  Priest,  representing  Otis  &  Squires  in  their  Portland 
office,  was  in   San  Francisco  last  week. 

A.  E.  Wishon,  of  the  San  Joaquin  Light  &  Power  Cor- 
poration, is  a  recent  arrival  at  San  Francisco  from  Bakers- 
field. 

H.  N.  Tracy,  an  engineer  of  Los  Angeles,  has  arrived  at 
San  Francisco. 

J.  A.  Lighthipe,  an  electrical  engineer  of  Los  Angeles,  ar- 
rived at  San  Francisco  from  the  north  with  Mrs.  Lighthipe, 
during  the  week. 

Wynn  IVIeredith,  of  Sanderson  &  Porter's  San  Francisco 
office,  is  visiting  Mexico  on  an  investigation  connected  with  a 
mining  enterprise. 

R.  A.  Baljinger,  former  Secretary  of  the  Interior,  gave 
an  interesting  address  before  the  recent  N.  E.  L.  A.  con- 
vention at  Seattle. 

L.  H.  Conklin,  representing  Brooks  Bros.,  who  own  ten 
electric  power  plants,  including  the  one  at  Warren,  Pa.,  has 
arrived  at  San  Francisco  from  Seattle. 

A.  H.  Halloran,  managing-editor  of  the  Journal  of  Elec- 
tricity, Power  &  Gas,  is  at  Portland.  Mr.  Halloran  is  rejuv- 
enating his  youth,  as  Astoria  was  his  former  home. 

Henry  E.  Warren,  sales  engineer  of  the  Lombard  Gov 
ernor  Company,  is  at  San  Francisco,  making  his  headquarters 
with  Pierson,  Roeding  &  Co.,  the  Pa:cific  Coast  agents. 

Chas.  F.  Gilcrest,  instructor  in  electrical  engineering  at 
the  University  of  California,  is  engaged  in  special  study  in 
connection  with  the  smelter  smoke  prevention  problem. 

F.  S.  Hunting,  president  of  the  Fort  Wayne  Electric 
Works,  is  a  recent  arrival  at  San  Francisco  and  is  the  guest 
of  G.  T.  Kinney,  the  company's  Pacific  Coast  representative. 

S.  L.  Shuffleton,  who  has  general  supervision  of  the  opera- 
ations  of  the  Stone  &  Webster  Engineering  Corporation  on 
the  Pacific  Coast,  visited  San  Francisco  during  the  past  week. 

A.  B.  Domonoshe,  instructor  in  mechanical  engineering  at 
the  University  of  California,  has  returned  with  a  blushing 
bride,  after  a  disappearance  of  two  weeks  on  a  honeymoon 
trip. 

Thomas  Whaling,  manager  of  the  incandescent  lamp  de- 
partment of  the  Westinghouse  Lamp  Company,  of  Bloomfield, 
N.  J.,  visited  San  Francisco  after  attending  the  N.  E.  I.,.  A. 
convention  at  Seatte. 

Frederick  Herman  Kreismann,  the  Mayor  of  St.  Louis, 
who  was  in  attendance  at  the  National  Electric  Light  Associa- 
tion, has  arrived  at  San  Francisco  from  Seattle,  accompanied 
by  George  D.  Rosenthal. 

J.  H.  Wise,  assistant  general  manager  of  the  Pacific  Gas 
&  Electric  Company,  and  Assistant  Hydraulic  Engineer  Trow- 
bridge will  attend  the  annual  meeting  of  the  American  So- 
ciety of  Civil  Engineers  at  Seattle  next  week. 

G.  H.  Atkin,  manager  of  the  Chicago  office  of  the  Electric 
Storage  Battery  Company  of  Philadelphia,  and  H.  B.  Gay,  the 
Cleveland  manager,  are  among  the  "post-convention"  visitors 
at  San  Francisco.     They  will  return  to  the  East  via  Denver. 

J.  P.  Jolly  man,  engineer  of  electric  construction  with  the 
Pacific  Gas  &  Electric  Company,  made  an  inspection  tour  of 
some  of  the  principal  electric  power  plants  of  the  Pacific 
Northwest  after  attending  the  N.  E.  L.  A.  Convention  at  Se- 
attle. 

R.  T.  Guppy,  formerly  in  charge  of  the  Southern  Pacific 
suburban  electrification  construction  for  Oakland,  Berkeley 
and  Alameda,  has  resigned  to  take  complete  charge  of  the 
electrification  of  the  Southern  Pacific  lines  out  of  Port- 
land, Ore 


John  Coffee  Hayes,  president  ol"  the  Mt.  Whitney  Power 
&  Electric  Company,  together  with  his  brother  Harry  Hayes, 
head  of  the  company's  commercial  department  were  recent 
San  Francisco  visiters  on  their  return  from  the  Seattle  N.  E. 
L.  A.  Convention. 

Among  the  group  of  representatives  of  H.  M.  Byllesby  & 
Co.'s  interests  who  visited  San  Francisco  after  attending  the 
N.  E.  L.  A.  annual  meeting  were:  Messrs.  A.  P.  Jackson  of 
Mobile,  Ala.;  H.  H.  Jones  of  San  Diego,  H.  L.  Jackman  of 
Eureka  and  W.  W.  S.  Butler  of  Stockton. 

E.  O.  Edgerton  of  the  State  Railroad  Commission  recently 
visited  Southern  California.  At  Los  Angeles  he  heard  the 
Holton  Power  Company's  application  for  permission  to  issue 
$300,000  in  bonds,  and  at  Bakersfield  the  application  of  the 
Bakersfield  Water  Company  to  incur  an  indebtedness  of 
$50,000. 

S.  Waldo  Coleman,  manager  of  the  Coast  Counties  Gas 
&  Electric  Company,  recently  presided  over  a  gathering  of 
over  two  hundred  employees  of  the  company  at  a  grand  picnic 
in  Laveaga  park  at  Santa  Cruz.  Mayor  Stone  of  Santa  Cruz 
took  occasion  to  publicly  praise  the  company  living  up  to 
their  ideals — "The   people  be  pleased." 

John  Crawford,  Jr.,  manager  of  the  Noble  Electric  Steel 
Company's  electric  iron  smelter  at  Heroult,  and  R.  E.  Frickey, 
chief  electrician  at  the  plant,  were  recent  San  Francisco  vis- 
itors. A  second  furnace  is  being  constructed  and  the  old 
furnace  is  being  altered  to  permit  of  using  12-inch  electrodes, 
increasing  the  capacity  to  20  tons  a  day. 

Harry  M.  Hope,  assistant  to  F.  N.  Bushnell,  engineering 
manager  of  the  Stone  &  Webster  Engineering  Corporation, 
passed  through  San  Francisco  with  Mrs.  Hope  during  the 
past  week,  after  attending  the  National  Electric  Light  Con 
vention  at  Seattle.  They  will  return  to  Boston  via  Del  Monte. 
Los  Angeles,  Texas,  and  Keokuk,  Iowa,  where  there  is  a 
big  hydroelectric  development. 

Among  the  representatives  of  the  Westinghouse  Electric 
&  Manufacturing  Company  who  visited  San  Francisco  and 
were  entertained  by  the  management  of  the  San  Francisco 
district  office  of  the  company  after  attending  the  N.  E.  L.  A 
vonvention,  were:  B.  S.  Manuel,  manager  of  the  detail  and 
supply  division  at  Denver;  J.  S.  Tritle,  district  manager  of  the 
company's  Kansas  City  office;  J.  A.  Brett,  district  manager 
at  Cincinnati.  O.;  and  J.  W.  Busch,  connected  with  the  com- 
pany's Chicago  office. 

Hans  von  Schulthess,  a  consulting  engineer  of  Zurich, 
Switzerland,  was  a  recent  San  Francisco  visitor.  Mr.  Schul- 
thess is  a  son  of  a  prominent  Swiss  banker  who  handles  ex- 
tensively American  hydroelectric  securities.  An  eighteen 
month  study  of  American  hydroelectric  enterprises  has  been 
undertaken  in  order  to  post  foreign  houses  regarding  the 
stability  of  American  securities  of  this  nature.  Mr.  Schul- 
thess attended  the  N.  E.  L.  A.  convention  at  Seattle,  from 
which  city  he  departed  to  Alaska. 

E.  R.  Northmore,  superintendent  of  the  Los  Angeles  Gas 
&  Electric  Company,  was  a  gracious  host  at  a  dinner  at  the 
Savoy  Hotel  in  Seattle  during  the  recent  N.  E.  L.  A.  con- 
vention. The  purpose  of  the  dinner  was  to  start  an  agitation 
looking  toward  bettering  law  No.  499  in  the  statutes  of  Cali- 
fornia relating  to  overhead  crossings  The  following  guests 
were  present:  P.  M.  Downing,  and  A.  R.  Thompson,  of  the 
Pacific  Gas  &  Electric  Company;  Robert  Sibley,  editor  Jour- 
nal of  Electricity,  Power  &  Gas;  E.  Sproule  and  E.  L.  Beal 
of  the  Great  Western  Power  Company;  L.  N.  Peart  of  the 
San  Joaquin  Light  &  Power  Company;  and  F.  G.  Hamilton 
of  the  Mt.  Whitney  Power  &  Electric  Company. 

Among  the  General  Electric  Company's  heads  of  depart- 
ments who  visited  San  Fi'ancisco  after  the  Electric  Light 
Convention  were  the  following:  C.  W.  Stone,  manager  of  the 
lighting  department,  of  Schenectady;    E.  E.  Gilbert,  manager 
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of  the  steam  turbine  sales  department;  F.  G.  Vaughan,  man- 
ager of  the  meter  department;  M.  O.  Troy,  manager  of  the 
transformer  department;  D.  B.  Rushmore,  engineer  of  the 
power  and  mining  department;  J.  R.  Lovejoy,  third  vice-presi- 
dent of  the  company,  and  N.  R.  Birge  of  the  arc  depart- 
ment; E.  F.  Gehrkens,  engineer  transformer  department, 
Pittsfleld;  H.  L.  Monroe,  manager  railway  department,  Chi- 
cago; A.  D.  Page,  manager,  incandescent  lamp  sales  depart- 
ment, and  his  assistant,  G.  C.  Osborn,  Harrison;  G.  D.  Rosen- 
thal, manager  St.  Louis  office;  R.  E.  Moore,  assistant  district 
manager,  Philadelphia;  and  S.  L.  Whitestone,  auditor,  Sehen 
ectady,  and  O.  K.  Baylor,  of  New  York. 


ELECTRICAL    CONTRACTORS'    NOTES. 

The  following  notation  from  the  Chief  Electrical  Inspector 
is  of  timely  interest  to  all  electrical  contractors: 

To    AH    Concerned: 

Local  Rule  No.  48  refers  only  to  concrete  floors,  or  concrete 
floors  covered  with  wooden  flooring,  and  in  damp  and  wet 
places. 

Under  conditions  other  than  above,  any  approved  Iliish   re- 
ceptacle  will   he   passed    favorably   upon   when    Installed    in   ac- 
cordance with  otlier  local  code  rules. 
To  All  Electrical  Contractors: 

When  filing  applications  for  inspection,  tlic  following  blank 
spaces   must   be   carefully   filled   in: 

"Street  and  No.,"  "Owner,"  "Tenant,"  "Architect,"  "Occu- 
pied as,"  "Inspect,"  "Class  of  Building."  "No.  of  Stores,"  to- 
gether with  the  number  of  outlets,  switches,  plugs,  lights,  cir- 
cuits and  service. 

If  for  motor  installation,  size,  class,  voltage  and  size  of 
feeds  must  be  filled  in. 

Tlie  above  rules  will  be  Insisted  upon,  for  the  purpose  of 
enabling  this  office  to  have  proper  records  of  all  Jobs,  and  any 
reports  not  properly  made  out  will   be   returned   for  correction. 

GEO.     FISK, 
Chief  Inspector. 

The  Central  Electric  Company  has  been  awarded  building 
of  seventeen  flats  on  the  corner  of  Jackson  and  Gough  streets. 

Bids  are  being  taken  for  a  number  of  good  electric  jobs, 
among  which  are  the  State  Armory,  amounting  to  $14,000; 
Geary-street  car  barns,  $10,000;  Holbrtok  job,  Sutter  and 
Grant  avenue,  $15,000;  Boston  Amusement  Company,  theatre, 
$15,000;   Wilson  job.  Mason  and  Lutheno  place,  $7,000. 

The  city  inspectors  throughout  the  State  are  going  to 
attend  the  California  State  Association  of  Electrical  Contrac- 
tors' meeting  at  San  Jcse  in  a  body. 

John  Rindler  and  \V.  S.  Hanbridge,  directors  from  Cali- 
fornia to  the  National  Association  of  Electrical  Contractors, 
and  E.  F.  Uurkhard,  Louis  Luy  and  W.  A.  McNally  will  leave 
in  the  early  part  of  July  to  attend  the  convention  at  Denver. 
They  have  promised  to  bring  back  seme  of  the  Eastern  dele- 
gates to  attend  the  State  convention  in  San  Jose. 

Oregon's  delegates  will  be  in  San  Jose  according  to  a 
letter  from  Secretary  Tomlinson  of  Portland  Local. 

Visitors'  tickets  for  the  State  Contractcrs'  Convention  are 
now  out  and  can  be  obtained  from  any  of  the  local  contractors. 
The  price  is  $5  for  a  book  of  six  tickets.  Coupons  will  admit 
holder  to  go  on  three  excursions,  attend  theatre  party,  annual 
dinner  and  Electric  Trades  Picnic. 

S.  A.  Pacheco,  manager  of  Luna  Park,  was  in  town  Tues- 
day and  has  turned  Luna  Park,  with  the  ball  grounds,  over 
to  the  Contractors  for  July  27th.  Messrs.  Aimes,  Cohn  and 
Faser  promise  the  electrical  people  a  treat  that  they  will 
remember  for  a  long  time.  All  kinds  of  games  for  young  and 
eld,  plenty  to  eat  and  drink,  music  for  those  who  dance,  base- 
ball for  the  fans,  and  a  good  time  for  all. 

An  item  in  the  Daily  Commercial  News  refers  to  the 
increased  price  of  electrical  material  and  in  a  slurring  man- 
ner refers  to  preparations  of  the  electrical  people  getting 
ready  to  boost  prices.  The  only  foundation  for  such  a  report 
is  on  account  of  the  fact  that  the  new  Code  wire  is  just  being 
placed  on  the  market  and  it  means  that  in  the  future  a  higher 


grade  of  insulation  will  protect  the  users  of  electricity  from 
fire  hazards.  The  increased  cost  is  not  worth  talking  about. 
No  doubt  the  writer  of  the  above  article  has  been  in  the  hands 
of  soiue  contractor  who  is  afraid  that  he  will  make  tco  much 
money  and  has  recommended  the  use  of  cheaper  material  to 
close  a  deal. 

Frank  Somers  of  San  Jose  was  in  town  Monday. 

A  number  of  the  local  contractors  have  started  a  luncheon 
club  in  the  main  dining  room  of  Campi's  Restaurant,  which 
meets  daily.  Many  local  problems  will  be  settled  over  the 
board,  but  at  present  there  is  a  three-cornered  deadlock  of 
national  repute — Roosevelt,  Taft,  Clark. 


MEETING  NOTICE. 
The  American  Institute  of  Electrical  Engineers  meets  in 
annual  convention  at  Boston,  June  24-28.  A  most  interesting 
program  has  been  prepared.  The  social  features  which  begin 
with  a  reception  and  dance  at  the  grand  ball  room  of  the 
Hctel  Somerset,  on  Monday  evening,  and  end  with  the  in- 
stitute banquet  on  Thursday  evening  promise  to  be  unusually 
brilliant.  The  papers  are  more  numerous  than  ever  and  will 
constitute  food  for  serious  reflection  for  the  engineering  fra- 
ternity for  many  months. 


ELECTRICAL    LEAGUE   OUTING    IN    LOS    ANGELES. 

The  following  are  ilclails  of  the  Electrical  League  outing 
to  be  held  at  Balboa,  June  29,  1912: 

Special  trains  will  leave  on  Los  Angeles  street  in  the  rear 
of  the  Pacific  Electric  building,  at  9  a.  m.  going,  and  will  leave 
Balboa  at  5  p.  m.  returning.  Tickets  will  be  75  cents  for  the 
round  trip;  children  from  5  to  12,  40  cents;  under  o,  free. 
The  tickets  will  be  good  on  any  Balboa  car  during  the  entire 
day  and  the  ticket  holders  are  not  restricted  to  the  special 
trains.  There  will  be  many  new  and  novel  sporting  events 
for  which  many  prizes  will  be  given  and  in  which  all  are 
welcome  to  participate.  The  outing  is  for  all  in  the  electrical 
business  who  desire  to  attend  and  their  friends  are  all  wel- 
come also  and  is  net  exclusive  in  any  way. 

All  electrical  houses  in  Southern  California  are  expected 
to  close  on  this  day.  Coffee  will  be  served  on  the  grounds 
free. 


BOOK    REVIEW. 
Toll  Telephone  Practice.    By  J.  Bernhard  Thiess,  B.  S.,  LL.  B., 

and  Guy  A.  Joy,  B.  E.,  with  an  introductory  chapter  by 
Frank  F.  Fowle,  S.  B.;  size  6%x9y2  in.;  418  pages;  273 
illustrations;  cloth  binding.  Published  by  D.  Van  Nos- 
trand  Company  of  New  York  and  for  sale  by  the  Tech- 
nical Book  Shop,  Rialto  Bldg.,  Sen  Francisco.  Price  $3.50. 
The  rapid  rise  of  the  telephone  art  dtn-ing  the  past  two 
decades  has  now  made  it  impossible  to  completely  discuss 
all  phases  of  the  art  in  one  comprehensive  volume.  Common 
usage  among  telephone  men  has  led  to  the  general  classi- 
fication of  telephone  service  under  four  headings — local,  su- 
burban, toll,  and  long  distance.  The  last  three  are  broadly 
classed  under  the  general  heading  of  toll  telephone  service 
and  hence  these  constitute  the  subject  matter  of  the  book 
under  discussion.  The  book  opens  with  an  introduction  by 
FVank  P.  Fowle,  the  well  known  telephone  expert.  In  this 
chapter  the  development  of  the  telephone  art  is  interestingly 
treated  from  an  historical  point  of  view.  Twenty-five  chap- 
ters next  appear  treating  of  the  principal  subjects  connected 
with  toll  practice.  The  various  switchboard  systems  are 
described.  Simplex  and  composite  systems  with  line 
construction  problems,  including  methods  of  testing,  are 
systematically  and  logically  treated.  The  chapter  on  phan- 
tom lines,  though  brief  is  nevertheless  well  treated  and  ably 
affords  the  reader  the  fundamental  considerations  entering 
this  Important  branch  of  telephony.  The  book  will  prove  a 
needed  addition  to  those  engaged  in  telephone  engineering  or 
in  the  construction  of  toll  telephone  equipment  and  installa- 
tion. 
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A    600-1200    VOLT    DIRECT    CURRENT    FREIGHT    LOCO- 
MOTIVE. 

A  47-ton  standard  gauge  electric  locomotive  has  recently 
been  added  to  the  rolling  stock  of  the  Oakland,  Antioch  &. 
Eastern  Railway,  for  handling  its  freight  service.  This  sys- 
tem when  completed  will  make  a  network  of  lines  totalling 
about  156  miles,  extending  out  from  Oakland,  California. 

Locomotives  are  productive  of  a  considerable  revenue  to 
electric  roads;  and  also,  as  in  this  case,  no  complications 
necessarily  arise  as  to  maintenance,  since  the  locomotive 
control  i)arts  and  car  control  parts  are  interchangeable.  This 
considerably  reduces  the  number  of  kinds  of  spare  parts  to 
be  carried  in  stock;  and  thus  results  in  simple,  low  and  effi- 
cient maintenance. 


t>00-12u0   Volt  D.C.   Freight   Locomotive. 

The  mechanical  parts  were  furnished  by  the  Baldwin 
Locomotive  Works,  Philadelphia,  while  the  electric  equipment 
was  furnished  and  installed  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburg,  Pa.  The  locomotive 
is  of  the  well  known  double  truck  type  with  steeple  cab. 
It  is  arranged  for  double  end  operation  and  can  traverse 
curves  of  50  feet  radius  when  hauling  a  trailing  load. 

The  trucks  are  of  the  equalized  pedestal  type,  with  one 
piece  forged  iron  frames  and  rigid  cast  steel  transoms.  The 
pedestals  and  pedestal  braces  are  of  forged  iron,  and  the 
pedestal  binders  of  malleable  iron.  The  transom  gussets  are 
of  cast  steel.  They  have  ample  bearings  on  the  frame  and 
transom,  and  act  as  brake  lever  guides  and  brake  shoe 
hanger  supports.  The  brakes  are  inside  hung  and  are  applied 
through  a  radial  beam,  which  is  supported  on  the  inner 
end  of  the  truck  frame.  The  wheels  have  cast  iron  plate 
centers  with  steel  tires  which  are  shrunk  and  bolted  on. 

The  locomotive  frame  is  of  steel,  built  up,  and  is  com- 
posed of  commercial  shapes  as  far  as  possible.  The  longi- 
tudinal sills  are  four  in  number,  and  they  consist  of  12-inch 
channels.  Between  the  middle  aud  outer  channels,  on  each 
side  is  worked  a  strong  arrangement  of  diagonal  braces  com- 
posed of  6-inch  channels.  The  end  bumpers  are  of  steel  plate 
%  in.  thick  and  20%  in.  deep.  The  draw  castings,  which  are 
of  steel,  are  riveted  in  place  between  the  center  sills  and  back 
of  the  bumpers,  and  are  arranged  to  take  long  shank  radial 
couplers  of  the  M.  C.  B.  type.  The  bolster  plates  over  the 
trucks  are  66  in.  wide  and  are  substantially  braced  to  provide 
the  necessary  stiffness.  The  bolts,  which  secure  the  center 
pins  to  the  plates,  also  pass  through  the  flanges  of  the  middle 
frame  sills.  The  various  parts  composing  the  frame  proper 
are  held  together  by  %  in.  rivets. 


The  cab  is  of  steel  and  is  centrally  located.  The  ends  of 
the  locomotive  are  covered  by  hoods,  under  which  are 
placed  the  switch  groups,  reversers,  resistors,  dynamotor  com- 
pressor and  other  equipment.  The  cab  is  entered  through 
side  doors  and  has  large  end  windows,  so  that  unobstructed 
views  can  be  obtained  above  the  hoods.  Steps  and  handholds 
are  arranged  in  accordance  with  the  requirements  of  the  In- 
terstate Commerce  Commission.  The  width  of  the  cab  and 
hoods  is  less  than  that  of  the  frame,  and  there  is  room  for 
a  continuous  running  board  from  end  to  end  on  each  side 
if  the  locomotive. 

This  locomotive  is  fitted  with  an  iron  pilot  at  each  end, 
air  Sanders  with  spouts  to  all  the  wheels,  combined  air  and 
hand   brakes,    two   air   whistles,   and    two   flt^ctric   headlights.. 


B;ildwiii   Type  Locomotive  Truck. 

.\  standard  locomotive  bell  with  pneumatic  bell  ringer  is 
mounted  over  one  of  the  hoods.  The  principal  dimensions 
are  as  follows: 

Truck  wheel  base,  7  ft.  4  in.  '— " 

Total   wheel   base,   25   ft. 

Distance   between    truck  centers,    17    ft.   8    in. 
Driving    wheels,    outsiJe    diameter.    4  2    in. 
Driving, wheels,  center  diameter,   37   In. 

Journals,  American  Electric  Railway  Association,  standard, 
5    in.  X  9  in. 

"SVidth    over   all.    10    ft. 

Height   to   top   of   cab,    12    ft. 

Length   between  coupler  knuckles,  35  ft. 

Total  weight,   98.100   pounds. 

Estimated  weight  of  mechanical  equipment,  57,000  lbs. 

For  propulsion,  this  locomotive  is  supplied  with  four 
Westinghouse  No.  308-B-6,  120  h.p.,  600-1200  volt  commutating 
pole  railway  motors  with  a  gear  ratio  of  19:54.  The  driving 
wheels  are  42  inches  in  diameter.  Box  type  of  frame  con- 
struction is  used,  the  frame  being  cast  in  one  piece  of  steel 
with  large  openings  at  each  end  for  bearing  housings  and 
taking  out  the  armature  endwise. 

This  motor  is  of  the  slow  speed  type  and  particularly 
adapted  to  freight  haulage,  for  with  a  motor  of  this  type 
heavy  loads  can  be  handled  with  but  a  comparative  small 
increase  in  power  consumption  for  a  system. 

Control  of  the  HL  unit  switch  type  is  used.  The  motors 
are  in  series  and  parallel  with  each  other  in  conjunction 
with  the  necessary  resistance  to  produce  smooth  accelera- 
tion on  either  600  or  1200  volts  operation.  A  hand-operated 
change-over  switch,  shown  in  Fig.  2,  is  used  to  change  the 
main  circuit  over  from  600  to  1200  volts  or  vice  versa.  On 
1200  volts,  the  motors  are  operated  four  in  series,  and  four 
in  series  parallel.  On  600  volts,  they  are  connected  for  oper- 
ation with  four  in  series  parallel,  and  four  in  parallel.  A 
dynamotor  furnishes  low  voltage  for  supplying  the  lighting 
and  control  circuits. 

The  air  brake  equipment  is  of  the  Westinghouse  "EL" 
type,  and  includes  all  apparatus  necessary  for  the  operation 
of  the  locomotive  and  train  brakes.     Air  for  the  brake  and 
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control  systems  is  supplied  by  two  D-3-EG  dynamotor  driven 
compressors,  each  having  a  delivery  capacity  of  approximately 
25  cu.  ft.  of  free  air  per  minute. 

The  performance  of  this  locomotive  is  such  that  it  will 
exert  a  tractive  effort  of  16,700  lb.  at  approximately  10:63 
m.p.h.  and,  with  a  clean  dry  rail,  a  maximum  tractive  effort 
of  23,500  lb. 


NEW  PORTABLE  METER  TESTING  LOAD  RHEOSTATS. 

Because  of  legislative  rulings  in  many  States,  and  be- 
cause of  the  fact  that  meter  testing  at  regular  intervals  is 
regarded  as  good  business  by  progressive  central  stations, 
there  has  developed  a  need  for  light  weight  portable  load 
rheostats  for  providing  artificial  load  on  the  consumer's 
premises.  Meter  testing  on  the  premises  of  the  consumer 
is  more  convincing  than  tests  made  in  the  laboratory  of  the 
central  station. 


Improved    Portable    Rheostat. 

The  Cutler-Hammer  Manufacturing  Co.  of  .Milwaukee  have 
for  some  time  been  supplying  portable  load  rheostats  to  a 
number  of  central  stations  and  have  now  placed  a  complete 
line  of  bench  type  and  floor  type  rheostats  on  the  market. 
These  load  rheostats  combine  large  capacity  with  convenient 
dimensions.  They  are  suitable  for  bcth  direct  current  and 
alternating  current  service,  and  for  continuous  duty.  The 
line  includes  styles  for  service  on  115  volts,  230  volts  and 
600  volt  systems,  as  well  as  combination  115-230  volt  rheo- 
stats. They  are  adapted  for  use  with  meters  having  the  po- 
tential circuit  across  the  outer  wires,  and  also  for  those  hav- 
ing the  potential  circuit  across  the  neutral  and  one  outer 
wire. 

The  resistance  wire  is  wound  on  a  light  fireproof  base 
and  is  covered  with  a  special  cement  to  prevent  shifting  or 
mechanical  injury.  The  terminals  are  located  so  that  there 
is  no  danger  of  making  a  mistake  in  connecting.  The 
switches,  mounted  on  asbestos  lumber,  are  of  the  single 
pole  type  in  which  the  blade  is  guided  into  the  clip.  For 
carrying,  the  feet  are  folded  over  the  frame  and  held  by  a 
latch.  The  weight  of  the  bench  type  shown  in  the  above 
illustration   is   only   13  pounds. 


ELECTRICAL     EQUIPMENT     FOR     THE     NEW     YORK 
TRIBUNE. 
The   Sprague   Electric   Works   of   General   Electric   Com- 
pany, New  York,  has  been  awarded  the  contract  for  furnish- 
ing and  installing  a  complete  electrical  equipment  in  the  new 
plant  of  the  New  York  Tribune. 

The  apparatus  will  consist  of  the  following: 

One  200  kw.,  125  volt,  engine  type  generator;  two  60  h.p. 

double   motor   equipments    with   full    automatic    push    button 

control  systems  for  operating  Duplex  newspaper  presses;  two 

electric   hoists   for   handling   paper   rolls;    various   individual 


motors  for  operating  stereotyping  machinery.  The  present 
switchboard  is  to  be  remodelled  with  new  instruments, 
switches,  etc.  Sprague  conduit  will  also  be  used  in  the  in- 
stallation. 

Thirty-two  linotype  machines  in  the  composing  depart- 
ment are  already  driven  by  Sprague  electric  motors  and  with 
the  new  additions  to  be  made  the  plant  will  be  a  modern  one 
in  every  respect.  The  Sprague  Electric  Works  has  long 
made  a  specialty  of  this  class  of  installation  and  the  Tribune 
outfit  will  be  a  striking  example  of  what  electricity  is  doing 
for  the  modern  newspaper. 


TRADE  NOTES. 

Fairbanks,  Morse  &  Company  have  removed  to  their 
large  new  quarters  at  649-651  Mission  street. 

The  Erie  Railroad  Company  has  ordered  from  the  West- 
inghouse  Electric  &  Manufacturing  Company  two  quadruple 
equipments  of  No.  132  Z  motors  and  HB  control. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  received  an  order  from  the  Springfield  Street  Railway  Com 
pany,  Springfield,  .Mass.,  for  one  double  equipment  of  No.  30i 
A-2  motors  and  HL  control,  and  one  quadruple  equipment  o( 
No.  323  motors  and  HL  control. 

Mr.  S.  G.  Meek,  who  was  appointed  assistant  general 
manager  of  the  electrical  department  of  the  H.  W.  Johns-Man- 
ville  Company,  on  May  15th,  has  been  associated  with  the 
company  as  special  representative  in  the  electrical  depart- 
ment for  a  period  of  over  fifteen  years,  and  has  the  honor 
of  being  one  of  the  company's  most  successful  salesmen. 

The  Holabird-Reynolds  Company  of  San  Francisco  is 
being  congratulated  upon  securing  the  coast  agency  of  the 
Hughes  Electric  Manufacturing  Company  of  Chicago,  dealers 
in  electric  ranges.  The  attractive  exhibit  of  the  Hurley  Ma- 
chine Company  at  the  Seattle  Convention  of  the  N.  E.  L.  A. 
will  be  put  on  display  in  the  San  Francisco  office  of  the 
Holabird-Reynolds  Company. 

An  office  has  been  opened  at  817  Shreve  Building  by  F. 
Harvey  Searight,  representing  J.  M.  Main,  Pacific  Coast  sales 
agent  for  the  Skinner  Engine  Company,  Erie,  Pa.;  Wilbain 
Bros.  Boiler  .Manufacturing  Company,  Minneapolis;  National 
Steam  Pump  Company,  Upper  Sandusky,  O.,  and  Union  Iron 
Works  (boilers),  Erie,  Pa. 

The  Pacific  States  Electric  Company  have  taken  the 
Pacific  Coast  agency  for  the  steel  towers  manufactured  by 
Hubbard  &  Company  of  Pittsburg.  They  have  also  taken  the 
agency  for  the  Union  Metal  Manufacturing  Company  of  Can- 
ton, Ohio,  on  rolled  steel  ornamental  street  lighting  posts; 
also  the  agency  for  Dodge  &  Zuill,  of  Syracuse,  N.  Y.,  manu- 
facturers of  the  Easy  Washer,  a  moderate  priced  electrically 
driven  machine. 

Reese  Llewelyn,  of  the  Llewelyn  Iron  Works  of  Los  An- 
geles, is  in  San  Francisco  on  business  connected  with  a  large 
contract  for  boilers  awarded  by  the  General  Construction 
Company.  It  is  understood  that  his  firm  will  supply  thirty- 
three  boilers  for  the  eleven  oil-pumping  stations  to  be  in- 
stalled along  the  new  pipe  line  that  is  to  be  constructed  for 
handling  the  output  of  the  wells  developed  by  the  Esperanza 
Oil  Company,  and  now  controlled  by  the  General  Petroleum 
Company.  David  Dorward  of  San  Francisco  is  the  engineer 
for  the  oil  interests. 


NEW  CATALOGUES. 
The  General  Electric  Company  recently  issued  Bulletin 
No.  4910  which  is  devoted  to  Oil  Break  Switches  for  600,  4500 
and  7500  alternating  current  circuits.  This  is  known  as  the 
Type  P,  Form  K-5  switch,  and  is  a  switch  of  moderate  rup- 
turing capacity,  liberally  designed,  conservatively  rated,  and 
simple  in  construction  and  operation.  The  bulletin  enters 
into  the  details  of  construction,  and  contains  dimension  and 
connection  diagrams. 
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INCORPORATIONS. 

SAN  LUIS  OBISPO,  CAL.— SaD  Miguel  Interuiban  Tele- 
phone Company;  $5000,  subscribed,  $4000;  by  T.  H.  Rouquet, 
\V.  M.  Sutton,  \V.  A.  Wilnier,  H.  H.  Durham  and  L.  Van  Horn 

CITY  OF  MEXICO,  MEX.— Mexican  Midland  Light  fr 
Power  Company  has  recently  been  incorporated  in  Canada 
under  the  laws  of  the  Province  of  Ontario  to  work  concessions 
granted  to  Compania  Hydro-Electricia  Mexicano,  S.  A. 

ASTORIA,  ORE.— Artcles  of  incorporation  of  the  Elk 
Creek  Light  &  Power  Company  have  been  filed  by  Orrin  Kel- 
logg, Otto  .J.  Kraenier  and  Lester  W.  Humphreys,  with  a  capi- 
tal stock  of  $5000  and  principal  place  of  business  at  Elk 
Creek. 


ILLUMINATION. 

ALBUQUERQUE,  N.  M.— Work  on  the  new  lighting  sys- 
tem on  Central  avenue  has  been  started. 

SUISUN,  CAL. — Bids  for  the  sale  of  an  electric  power 
franchise  will  be  received  up  to  August  6. 

SANTA  ANA,  CAL.— Henry  Leukfleld  has  asked  the  citv 
trustees  of  Huntington  Beach  for  a  franchise  to  operate  a 
gas  plant. 

SANTA  PAULA,  CAL.— The  Sulphur  Mountain  Springs 
Company  will  install  an  electric  light  plant  to  furnish  lights 
for  cottages  and  tents. 

SANTA  MARIA,  CAL.— The  Lompoc  Gas  &  Electric 
Company  has  applied  for  permission  to  purchase  the  plant 
of  the  Electric  Light  &  Power  Company  for  $50,000. 

SAN  JOSE,  CAL. — Preliminary  work  has  been  started  on 
the  large  substation  for  the  Sierra  and  San  Francisco  Power 
Company,  at  Alviso,  which  will  cost  in  the  neighborhood  of 
$25,000. 

PHOENIX,  ARIZ.— The  power  plant  is  owned  by  the  city 
and  it  has  been  generating  its  own  electricity,  but  now  in- 
tends to  put  in  transformers  and  get  electricity  from  the 
government. 

GARDNERVILLE,  NEV.— The  Douglas  Milling  &  Power 
Company  has  made  application  for  a  franchise  along  cer- 
tain public  roads  in  Douglas  County.  The  hearing  of  the 
petition  will  be  held  July  Sth. 

SAN  FRANCISCO,  CAL.— The  only  bid  received  by  the 
Supervisors  for  lighting  the  streets,  public  buildings  and 
places  was  presented  by  the  Pacific  Gas  &  Electric  Company. 
The  prices  asked  are  the  same  as  are  now  in  effect  for  light- 
ing, while  a  slight  reduction  is  made  on  the  electric  power  fur- 
nished the  municipality.  The  company  submitted  five  bids 
covering  all  classes  of  lighting  and  power  service.  The  bid 
w-as  referred  to  the  Lighting  and  Rates  Committee  for  con- 
sideration. 

SAN  FRANCISCO,  CAL.— The  reduction  agreed  on  by  the 
lighting  rates  committee  of  the  Supervisors  are:  The  price 
of  gas,  now  SOc,  is  to  be  cut  to  75c  per  1000  cubic  feet.  The 
electric  light  rates,  which  are  graded  in  accordance  with  the 
amount  of  current  consumed,  are  trimmed  so  as  to  bring 
about  an  average  reduction  of  20  per  cent.  It  is  stated 
that  approximately  4,000,000,000  cubic  feet  of  gas  may  be 
used  in  this  city  during  the  coming  fiscal  year,  although 
the  consumption  as  reported  by  the  gas  company  indicates 
that  this  estimate  is  somewhat  too  high,  and  on  this  basis 
the  saving  to  consumers  will  be  about  $200,000  for  the  year. 
The  saving  on  electric  light  rates  is  estimated  at  $200,000  or 
more  for  the  year.     There  is  no  reduction  on  arc  lights,  but 


on  other  liglits  the  rate  is  reduced  so  that  the  maximum  is 
reduced  from  9c  to  8c  per  kw.  hour. 

LOS  ANGELES,  CAL.— The  Southern  Counties  Gas  Com- 
pany has  petitioned  the  State  Railroad  Commission  for  au- 
thority to  issue  bonds  to  the  amount  of  $443,000.  They  aro 
the  unsold  portion  of  an  iss\ie  of  $1,000,000  dated  April  1,  1911. 
The  bonds  carry  6  per  cent  and  are  to  be  sold  at  a  price  not 
less  than  90.  The  corporation  operates  gas  plants  and  distrib- 
uting centers  at  Glendora,  Azusa,  Covina,  Monrovia,  Sierra 
Madre,  Arcadia,  South  Santa  Anita,  El  Monte,  Whittier,  Ful- 
lertcn,  Anaheim,  Orange  and  Santa  .(Vna.  It  proposes  to  ex- 
tend its  field  of  operations  and  purchase  from  the  Southern 
California  Edison  Company  for  the  price  of  $400,000  the  gas 
plant  and  distributing  system  in  Pomona  and  the  pipe  line 
and  distributing  systems  in  and  adjacent  to  the  towns 
of  Claremont,  Lordsburg  and  San  Dimas.  The  company 
seeks  permission  to  use  the  proceeds  of  its  bond  sale  for  the 
purchase  of  these  properties. 


TRANSMISSION. 

SANTA  BARBARA,  CAL.— The  Coalinga  Water  &  Elec- 
tric Company  has  applied  for  a  franchise  for  the  use  of  public 
roads  for  the  distribution  of  electric  power. 

SNOHOMISH,  ORE.— Jack  S.  Burton  has  accepted  the  po- 
sition of  construction  engineer  for  an  electric  light  and  power 
system,  including  water  power  development,  for  Sultan  City. 
The  owners  of  the  proposed  system  arc  I.  C.  Anderson,  I^an^ 
and  Herman  Friese. 

EUREKA,  CAL. — It  has  just  become  known  that  H.  M. 
Byllesby  of  the  Byllesbj  Company  of  Chicago,  and  one  of  the 
principal  owners  of  the  Western  States  Gas  &  Electric  Com- 
pany, is  backing  the  Klamath  River  power  project,  which  is 
destined  to  make  Trinidad  Bay  an  important  harbor.  A  big 
electric  smelter  is  to  be  erected  at  Trinidad  and  ores  brought 
to  that  place  from  all  parts  of  the  globe  will  be  smelted  elec- 
trically. Preparations  are  now  being  made  for  the  installa- 
tion of  the  power  station  at  Ishi  Falls  on  the  Klamath  River. 

SAN  FRANCISCO,  CAL.— Wires  and  conduits  will  have 
to  be  laid  under  five  miles  of  streets  by  the  Pacific  Gas  & 
Electric  and  City  Electric  Companies  before  January  1,  1914, 
if  the  ordinance  proposed  last  week  by  the  Supervisors'  elec- 
tricity committee  is  adopted  by  the  board.  The  United  Rail- 
roads will  also  be  included  in  the  ordinance,  but  have  suc- 
ceeded in  obtaining  a  two  weeks'  continuance  pending  the 
return  of  General  Manager  Black.  The  section  affecting  the 
United  Railroads  will  order  all  high-power  feed  wires  placed 
underground  in  the  new  district  specified.  Overhead  trolley 
wires  and  their  appurtenances  will  be  allowed  to  remain. 

DAVIS,  CAL.— Tfie  Pacific  Gas  &  Electric  Company  is 
building  an  addition  to  its  big  new  substation  in  this  town  to 
house  two  machines  that  will  handle  4000  volts  single  phase 
electricity  for  the  Southern  Pacific  Company's  block  signal  sys- 
tem east  and  west  of  here.  The  railroad  company  has  been  using 
batteries  to  operate  its  block  signals  and  the  change  to  elec- 
tricity from  the  new  source  is  expected  to  work  a  saving 
and  give  better  results.  Poles  are  being  set  along  the  rail- 
road to  carry  the  "juice."  The  electric  company  is  also 
building  a  power  line  east  from  Woodland  to  the  substation 
that  will  supply  power  to  the  Vallejo  Northern  Railroad,  the 
line  being  on  the  railroad's  right  of  way. 

LOS  ANGELES,  CAL.— E.  P.  Scattergood,  chief  electrical 
engineer  of  the  aqueduct  power  bureau,  submitted  to  the 
public  service  commission  a  report  showing  that  the  estimates 


June   22,   1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


631 


of  cost  for  a  complete  and  appropriate  electrical  distributing 
system  for  the  city,  which  estimates  were  used  as  a  basis 
lor  discussions  at  a  recent  meeting  of  the  board,  indicate 
that  such  a  system  as  contemplated  would  cost  the  city 
$5,632,000.  This  system  provides  for  all  street  lights,  com- 
mercial lights  and  power  within  the  present  city  limits  as  esti- 
mated for  the  year  1913.  Scattergood's  report  contemplates  an 
underground  system,  approximately  one-third  greater  than  thr> 
present  underground  area,  and  an  overhead  system  for  both 
street  lights  and  commercial  lights  and  power  purposes 
throughout  the  remainder  of  the  city. 

MARSHFIELD,  ORE.— What  it  is  believed  will  be  cne  of 
the  greatest  water  powers  in  Oregon  is  to  be  developed  In 
Coos  County  by  Oregon  capital  at  the  cost  of  about  $1,000,000. 
The  plan  is  to  build  an  enormous  electric  plant,  the  electricity 
to  be  generated  by  water  power  and  to  supply  all  of  the  towns 
cf  the  county  and  rural  and  logging  districts.  The  matter 
has  been  under  consideration  for  some  time  and  the  men 
interested  before  leaving  this  city  announced  that  they  were 
gong  ahead  with  the  big  project  at  once.  According  to  the 
laws  of  tlie  state  they  must  have  at  least  12,r)00  horsepower 
developed  by  July  5,  1916,  in  order  to  hold  the  water  right. 
The  river  has  a  drop  of  1050  feet  in  one  mile  and  by  taking 
the  water  through  the  tunnel  it  will  have  a  drop  of  1600  feet. 
By  increasing  the  height  of  the  dam  the  power  developed 
could  be  Increased  to  50,000  horsepower.  The  big  drop  of  the 
water  and  the  nature  of  the  rock  through  which  the  tunneling 
must  be  makes  the  water  right  one  of  the  easiest  In  the  state 
to  develop. 


TRANSPORTATION. 

RIVERSIDE,  CAL.— Preliminary  work  on  an  electric  lluf 
to  connect  Colton  with  Riverside  by  interurban  trolley  has 
begun. 

EL  PASO,  TEX.— The  contract  offered  by  the  local  com- 
mittee, providing  for  right  of  way  and  bonus  of  $15,000  of  the 
El   Paso-Ysleta  interurban   line   has   been   accepted. 

EUGENE,  ORE.— A  delegation  of  citizens  from  Pleasant 
Hill  was  In  Eugene  recently  to  urge  upon  the  Oregon  Electric 
officials  that  the  road  should  build  a  line  to  Pleasant  Hill. 
The  officials  seemed  favorably  disposed. 

TUCSON,  ARIZ. — Authorization  for  the  expenditure  of 
$90,000  in  extensions  and  improvements  of  public  utilities 
service,  including  street  car  lines,  has  been  received  by 
the  Tucson  Gas,  Electric  Light  &  Power  Company. 

YAKIMA  CITY,  WASH.— A  movement  has  been  set  on 
foot  by  the  commercial  club  of  this  city  to  have  a  bond  Issue 
voted  for  $3500,  the  money  to  be  used  as  a  bonus  to  build  an 
electric  line  between  this  city  and  North  Yakima,  four  miles 
distant. 

PHOENIX,  ARIZ.— Negotiations  for  the  transfer  of  the 
Phoenix  Electric  Railroad  Company  system  and  franchise  to 
the  Salt  River  Valley  Electric  Railroad  Company,  which  has 
been  promoting  the  "White  Line,"  are  under  way  in  Los 
Angeles. 

HANKOW,  CHINA. — A  contract  has  been  concluded  be- 
tween the  government  of  China  and  E.  K.  Howe,  representii- 
tive  of  the  Robert  Dollar  Company  of  Shanghai,  for  the  con- 
struction of  the  new  Hankow  electric  lines,  including  paving. 
The  cost  is  estimated  at  $15,000,000  to  $20,000,000. 

SPOKANE,  WASH.— It  is  reported  that  the  Spokane  & 
Inland,  constituting  the  Hill  eelctric  system  in  Washington, 
contemplates  rushing  an  extension  from  Colfax,  to  Pullman, 
electrifying  the  Northern  Pacific  from  Pullman  to  Genesee, 
Idaho,  and  the  construction  of  a  line  from  Genesee  to  Lew- 
iston.     The  sum  of  $1,500,000  will  be  requested  for  the  work. 

PORTLAND,  ORE.— The  Clackamas  Improvement  Asso- 
ciation has  made  the  suggestion  to  the  Hill  railroad  interests 
that  the  railroad  people  construct  an  interurban  line  from 
Portland  by  way  of  the  Reed  college  grounds  up  the  valley 


to  and  through  the  Clackamas  district,  then  on  through  a 
number  of  fine  towns  to  the  present  line  of  the  Southern 
Pacific  Railway,  and  the  watershed  of  the  Cascade  range. 

STOCKTON,  CAL.— The  Tidewater  &  Southern  Railroad 
expects  to  have  its  line  completed  between  this  city  and  Mo- 
desto by  July  10,  and  will  run  an  excursion  from  here.  The 
trip  will  be  made  in  borrowed  coaches.  The  company  ex- 
pects to  hand'.e  all  of  this  year's  grain  crop  along  its  line. 
Over  600  tons  of  steel  rails  are  en  route  to  this  city  for  the 
company.  The  Western  Pacific  road  has  already  brought  five 
carloads  of  ties.  The  road  is  at  present  completed  from 
Modesto  to  the  Stanislaus  River.  The  new  material  is  be- 
lieved to  be  sufficient  to  finish  the  road. 

SAN  FR.VNCISCO,  CAL.— The  public  utilities  committee 
of  the  Supervisors  is  undecided  on  the  question  of  awarding 
the  contract  for  the  construction  of  the  car  house  for  the 
municipal  railroad  to  F.  Rolandi,  the  lowest  bidder.  Super- 
visor Murphy  thinks  that  10  per  cent  of  the  entire  bond  issue 
for  the  city  railway  Is  too  much  to  spend  for  a  car  barn.  Ro- 
landi's  bid  Is  $210,000  for  the  least  expensive  of  the  three 
specified  forms  of  building  and  $230,000  for  the  building  with 
all  proposed  features.  The  latter  offer  is  the  one  which  is 
to  be  accepted  if  the  contract  is  awarded. 

SACRAMENTO,  CAL.— The  Railroad  Commission  has 
granted  permission  to  the  Sacramento  &  Woodland  Railroad 
to  construct  its  track  at  grade  across  the  Southern  Pacifir. 
rails  at  Mikon,  Yolo  County.  It  is  directed  in  the  order  grant- 
ing the  application  that  the  Sacramento  &  Woodland  Railroad 
hhall  install  at  its  own  expense  a  first  class  standard,  electric 
Interlocking  device  with  signals  and  equipment  to  make  for 
the  greatest  degree  of  safety.  The  expense  of  maintaining 
and  operating  the  Interlocking  device,  after  Its  installation, 
is  to  be  divided,  according  to  the  terms  of  the  order,  between 
the  Sacramento  and  Woodland  and  Southern  Pacific  Company. 

SACRAMENTO,  CAL.— The  Oakland  &  Antioch  Railroad 
Company  has  filed  an  application  for  a  franchise  from  the  M 
street  bridge  on  M  to  Third  and  on  Third  to  I  streets,  with  the 
City  Trustees  as  a  substitute  for  three  applications  previously 
filed.  The  term  of  the  franchise  asked  is  49  years.  The  rail- 
road proposes  to  build  a  double  track  along  the  route  and  a 
single  track  on  the  M  street  bridge  for  the  purpose  of  carry- 
ing freight,  mail,  express  and  passengers.  Work  on  the 
road  is  to  be  c-mmonced  four  months  after  the  franchise  is 
granted  and  finished  within  a  year.  It  is  provided  that  the 
railroad  must  deliver  the  cars  of  any  other  interurban  or 
steam  railroad  to  any  warehouse  or  wharf  along  its  route 
and  may  charge  a  fee  for  such  switching.  The  city  is  empow- 
ered to  use  any  or  all  of  the  track  for  a  belt  line  on  condition 
that  It  pay  a  just  share  of  the  cost  of  construction  and  main- 
tenance. No  cars  are  to  be  permitted  to  stand  on  the  streets. 
The  road  is  to  pay  5  per  cent  of  its  gross  receipts  to  the  city 
after  the  first  five  years. 


TELEPHONE  AND  TELEGRAPH. 

BLAINE,  WASH.— It  is  probable  that  the  Farmers'  Mu- 
tual Telephone  Company  will  make  numerous  improvements, 
including  a  $7500  central  building,  here. 

SAN  FRANCISCO,  CAL.— Twin  wireless  stations  to  com- 
municate direct  with  London  will  be  built  along  the  New 
Jersey  coast,  within  a  year,  according  to  an  announcement 
made  today  by  the  Marconi  Wireless  Telegraph  Company  of 
America.  Options  have  been  obtained  on  similar  sites  at  San 
Francisco  and  Honolulu. 

SAN  FRANCISCO,  CAL.— Before  Railroad  Commissioners 
Eshleman  and  Thelan  Saturday,  Hunt  Chipley  of  New  York, 
a  special  attorney  for  the  Pacific  Telephone  &  Telegraph 
Company,  made  a  vigorous  plea  that  the  suit  of  the  Tehama 
and  Glenn  counties  telephone  companies  against  his  client 
for  an  interchange  of  switches  under   the   provisions  of  the 
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public  utilities  act  be  dismissed.  Chipley  argued  that  no  pub- 
lic convenience  or  necessity  would  be  subserved  by  such  a 
step,  for  the  Pacific  company  was  giving  those  sections  of  the 
State,  as  well  as  other  parts  of  California,  a  modern,  quick 
telephone  service.    The  Commission  denied  the  plea. 

SAN  FRANCISCO,  CAL.— The  ordinance  presented  by 
the  Telephone  and  Rates  Committee  recommends  the  follow- 
ing changes  from  the  rates  now  being  collected:  The  com- 
plement of  exchange  switches  included  with  the  $5  per  month 
rate  is  increased  from  75  to  80  switches;  the  J7.50  per  month 
rate  is  increased  from  175  to  185  switches;  the  $9.15  per 
month  rate  is  increased  from  210  to  250  switches;  the  $12.47 
rate  per  month  is  increased  from  380  to  390  switches;  th° 
$15  per  month  rate  is  increased  from  530  to  540  switches;  the 
$17.48  per  month  rate  is  Increased  from  750  to  780  switches; 
the  $19.57  per  month  rate  is  increased  from  1080  to  1100 
switches. 

PHOENIX,  ARIZ.— In  all  probability  the  Overland  com- 
pany will  be  taken  over  by  the  Mountain  States  Telephone 
Company,  which  last  week  acquired  the  Arizona  Telephone 
Company.  The  negotiations  for  the  purchase  of  the  Over- 
land nave  been  going  on  for  a  couple  of  weeks  but  nothing 
regarding  them  was  disclosed  until  last  week  when  it  was 
learned  that  an  agreement  had  been  reached  between  a  rep- 
resentative of  the  Mountains  States  company  and  a  commit- 
tee of  the  stockholders  of  the  Overland.  The  company  will 
accept  a  sum  equal  to  75c  on  the  dollar  for  the  bonds  and  15c 
on  the  dollar  for  the  stock  of  the  Overland.  This  will  bring 
the  purchase  price  of  the  Overland  to  something  less  than 
$425,000.    This  proposition  was  accepted  by  Mr.  Fennimore. 

OAKLAND,  CAL.— The  City  Council  listened  to  Ernest 
Phillips,  representing  the  League  of  Justice,  give  arguments 
for  the  reduction  of  telephone  rates.  Phillips  read  a  com- 
munication from  the  Pacific  Telephone  &  Telegraph  Com- 
pany asking  that  the  present  rates  be  unchanged.  Maynard 
S.  Bailey,  manager  of  the  Oakland  branch,  filed  a  statement 
from  the  company  showing  that  the  gross  exchange  revenue 
from  the  Oakland  plant  for  1911  was  $682,725.39  and  that  this 
amount  was  upon  an  investment  of  $3,163,000,  showing  an 
actual  return  on  the  investment  in  Oakland  of  only  2'/4  per 
cent  after  payment  of  operation  expenses,  depreciation,  etc. 
Stock  in  the  amount  of  $32,000,000  preferred  and  $18,000,000 
common  has  been  issued,  it  was  claimed  for  the  company, 
representing  an  actual  investment  upon  the  entire  plant 
from  Canada  to  Mexico.  The  company  has  been  paying  6 
per  cent  dividends  on  preferred  stock  and  nothing  on  com- 
mon stock.  It  was  pointed  out  that  Oakland  was  enjoying 
the  lowest  rates  for  the  same  number  of  subscribers  on  one 
exchange  of  any  city  in  which  the  company  operated  a  plant. 
It  was  hinted  by  officials  of  the  company,  in  the  event  of  the 
Council  fixing  a  lower  rate  than  now  charged,  the  matter 
would  be  taken  to  the  courts. 


WATERWORKS. 

LOS  ANGELES,  CAL.— The  Utlities  Company  has  applied 
for  permission  to  issue  $10,000,000  bonds.  The  company's 
headquarters  are  in  Riverside,  and  it  proposes  to  supply 
water  for  a  tract  of  30,000  acres  in   that  county. 

ASTORIA,  ORE. — The  water  commission  at  Seaside  will 
begin  work  Immediately  on  the  construction  of  a  new  water 
system  for  that  town,  and  will  make  improvements  that  will 
entail  the  expenditure  of  approximately  $15,000  this  summer. 

MILL  VALLEY,  CAL. — A  general  election  of  the  Marin 
municipal  water  district  will  be  held  in  the  county  of  Marin 
June  27th,  for  the  incorporation  and  organization  and  man- 
agement of  a  municipal  water  district  and  to  provide  for 
the  acquisition  and  construction  of  said  district  of  water 
works. 


PORTLAND,  ORE.— Work  will  be  started  immediately 
on  the  big  pipe  line  which  will  connect  the  new  $3,000,000  gas 
plant  of  the  Portland  Gas  &  Coke  Company  at  Linnton  with 
the  distributing  tank  at  the  foot  of  Glisan  street  according 
to  an  announcement  made  by  Guy  Talbot,  president  of  the 
company.  The  high  pressure  main  will  be  six  miles  long  and 
16  inches  in  diameter.  The  cost  is  estimated  at  $100,000.  The 
company  will  expend  about  $600,000  in  addition  during  the 
next  six  months  on  the  first  unit  of  the  gas  plant  at  Linnton. 

RAYMOND,  WASH.— City  Engineer  Henry  has  reported 
plans  and  estimates  for  two  water  tanks  to  be  used  as  an 
auxiliary  to  the  salt  water  fire  protection  system.  The  plans 
submitted  call  for  two  tanks  with  a  combined  capacity  of 
100,000  gallons.  Tanks  to  be  22  feet  square  and  14  feet 
deep  and  their  estimated  cost  is  $300  each.  With  the  neces- 
sary pipe  connections,  with  salt  water  mains,  etc.  The  total 
cost  is  estimated  at  about  $2600.  The  Council  Instructed 
the  city  clerk  to  advertise  for  bids  for  the  construction  of 
the  tanks. 

OAKLAND,  CAL.— That  the  present  water  rate,  without 
the  injunctional  15  per  cent,  gives  the  Spring  Valley  Water 
Company  a  fair  return  on  its  investment  and  should  be  made 
the  official  rate  for  the  ensuing  year  is  the  decision  of  the 
majority  of  the  committee  of  the  whole  of  the  Supervisors. 
The  committee's  action  was  largely  influenced  by  the  report 
of  the  water  company,  which  shows  that  its  profits  last  year 
amounted  to  $1,300,000,  which  is  equivalent  to  6  per  cent. 
The  committee  takes  the  position  that  this  statement  of  the 
company  justifies  the  rate  now  in  existence.  It  also  shows 
that  the  profits  of  the  company  are  steadily  increasing,  so 
that  the  return  for  the  ensuing  year  on  this  rate  would  doubt- 
less amount  to  $1,500,000  and  amply  justify  its  fairness  if 
tested  in  court. 

SACRAMENTO,  CAL. -The  proposition  of  the  Sacra- 
mento-Sierra Water  &  Power  Company  to  furnish  the  city 
with  a  clear  mountain  water  supply  is  said  to  admit 
of  the  possibility  of  developing  electric  power  for  municipal 
use.  The  Sacramento-Sierra  Company  plans  to  get  its  sup- 
ply of  water  from  the  Volcano  reservoir  between  the  water- 
sheds of  the  Cosumnes  and  Mokelumne  Rivers  in  Amador 
County.  It  is  proposed  to  pipe  it  to  Sacramento,  where  it 
will  be  delivered  at  a  pressure  cf  85  pounds  at  the  rate  of 
two  million  gallons  a  day.  The  company  is  willing  to  enter 
into  a  50-year  contract  with  the  city,  the  latter  reserving 
the  privilege  of  purchasing  at  any  time  for  $2,500,000.  The 
officers  of  the  water  company  are:  Edward  Records,  presi- 
dent, San  Francisco;  Dr.  Dudley  Smith,  vice-president;  John 
Muldoon,  treasurer,  Berkeley;  Chas.  L.  Barsotti,  secretary, 
San  Anselmo;  C.  J.  Lancaster,  Alameda;  E.  D.  Boydston, 
superintendent.  Volcano;  George  P.  Robinson,  manager,  Sac- 
ramento. 

SAN  FRANCISCO,  CAL.— The  Southern  California 
rtilities  Company  has  applied  to  the  Railroad  Commission 
for  permission  to  issue  bonds  in  the  sum  of  $10,000,000.  The 
company  has  its  headquarters  in  Riverside  and  proposes  to 
sell  water  for  purposes  of  irrigation.  The  application  states 
specifically  that  it  is  intended  to  supply  water  for  a  tract 
of  30.000  acres  in  Riverside  County.  The  company  states 
that  it  has  options  on  the  properties  of  the  Ramona  Power 
&  Irrigation  Company,  the  Lake  Hemet  Water  Company, 
the  Fairview  Land  &  Water  Company,  the  Hemet  Land  Com- 
pany and  the  Hemet  Town  Water  Company.  From  the  pro- 
ceeds of  the  bond  sale,  according  to  its  petition,  the  company 
proposes  to  expend  $4,700,000  in  new  construction  in  devel- 
oping the  Ramona  Power  &  Irrigation  Company.  A  portion 
of  the  balance  will  be  utilized  in  the  purchase  of  the  other 
companies.  The  project  will  be  financed  through  the  Uni- 
versal Construction  &  Investment  Company. 
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OUTDOOR  SUBSTATIONS  IN  SAN  JOAQUIN  VALLEY 


BY  aiDDM'lI  W.  VAN  NORULIN. 
Member  A.   1.   K.  E.,  A.  S.  C.   E. 


The  problem  of  a  distribution  of  power,  where 
the  area  covered  is  large,  the  individual  power  units 
small  and  widely  separated,  with  the  possibility  of  low 
load  factors,  is  a  problem  in  the  utmost  economy  of  de- 
sign and  construction  in  order  that  such  a  business, 
even  where  there  is  no  competition,   may  lie  a  com- 


perimented  with  by  the  San  Joatjuin  Light  &  Power 
Corporation — the  adoption  of  the  so-called  out-door 
substation. 

The  substations  of  this  company  are  widely  sep- 
arated over  a  great  area  of  country  and  in  many  cases 
are  at  remote  points.     The  substations  are  invariabh 


Raising  of  Iiiten.'^ive  Crop.-,  m   .-.m   .m.,i(iu,i 

mercial  success.  Where  economies  can  be  obtained 
and  at  the  same  time  maintain  the  class  of  service 
necessary  to  uphold  the  business,  these  savings  iii  first 
cost  are  of  equal  benefit  to  the  company  furnishin.ii 
the  power  and  the  commonwealth  which  may  be  bene- 
fited through  the  availability  to  get  power. 

Natural  conditions  in  the  San  Joaquin  valley  are 
such  that  a  radical  economy  has  been  successfully  ex- 


-.;>    Cau.xing  Demand    £or   Numerous   tJubstation;^. 

transformer  stations,  many  of  them  transforming  down 
from  60,000  volts.  Following  standard  practice,  a 
number  of  these  stations  have  been  erected,  the  entire 
equipment  being  contained  in  steel  and  concrete  fire- 
proof buildings.  The  danger  of  fire  from  various 
causes  which  is  always  more  or  less  present  in  such 
an  installation,  forms  a  risk  which,  while  compensated 
to  some  extent  bv  non-inflammable  structure,  neces- 
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sitates  the  constant  attention  of  a  watchman  or  attend- 
ant. Both  the  first  cost  of  first  class  building  construc- 
tion and  the  wages  of  the  attendant  add  a  serious  oper- 
ating and  interest  charge  to  the  investment  of  which 
the  distribution  from  the  particular  substation  may 
be  considered  to  represent. 

It  has  been  with  the  idea  of  eliminating  a  por- 
tion of  the  fixed  charges  by  reducing  the  first  cost  of 
structure  and  the  cost  of  regular  attendance,  and  in- 
cidentally the  risk  of  the  damage  caused  by  fire  to  ad- 
joining apparatus,  that  the  out-door  substation  has 
been  developed. 


the  cooling  surface.  A  concrete  base  or  tablet  raises 
the  transformer  slightly  above  the  ground  surface  and 
gives  room  to  draw  off  the  oil  if  necessary.  These 
substations  are  in  a  country  where  excessive  summer 
temperatures  are  experienced  for  extended  periods 
and  the  transformers  themselves,  being  in  the  open,  are 
exposed  to  the  direct  rays  of  the  sun  from  sunrise  to 
sunset.  It  was  at  first  thought  that  the  heat  which 
they  would  absorb  would  make  operation  at  a  safe 
temperature  a  difficult  matter.  It  has  been  found  how- 
ever that  the  transformers  being  subject  to  every 
movement   of  air  actualh-    remain   cooler  than   would 


The   L.OS   Banps    Outdoor    Subslatioii    and    Ltiyliliiiiig      .\irfsler    Building. 


The  ideal  condition,  where  high-tension  apparatus, 
transformers,  and  low-tension  apparatus  might  be  so 
separated  that  a  fire  or  accident  to  one  part  would 
bv  no  possibility  be  communicated  to  the  others,  might 
not  be  an  economical  possibility ;  but  this  has  been 
approached  and  the  results  have  not  only  proven  the 
wisdom  of  the  system,  but  have  dexelopcd  at  least  one 
advantage    not    looked    for. 

The  Los  Banos  substation  about  to  be  described 
is  similar  to  two  others,  one  near  Mendota  and  an- 
other under  construction  at  the  edge  of  the  Sierra 
foothills,  near  the  Kings  River.  All  are  designed  to 
operate  in  connection  with  60,000  volt  transmission 
feeders,  although  at  present  a  lower  voltage  is  being 
supplied. 

At  Los  Banos  a  plot  of  ground  100x150  ft.  is 
enclosed  with  a  7  ft.  rabbit-proof  galvanized  wire  farm 
fence  and  in  this  enclosure  are  three  125  kw.  trans- 
formers, a  small  building  containing  the  lightning  ar- 
resters, a  building  containing  the  oil  circuit-breaker 
and  instruments,  a  small  storehouse  for  materials  and 
a  storage  yard. 

The  high  tension  leads  are  carried  through  60,000 
volt  wall  insulators,  mounted  in  %  in.  steel  pane! 
plates,  to  the  time  limit  oil  circuit-breaker  within  the 
building,  the  transformer  lead  passing  out  of  the  build- 
ing in  a  similar  manner  to  a  pole  from  whence  the 
lines  are  distributed  to  the  three  transformers.  These 
are  ranged  along  one  side  of  the  enclosure  and  placed 
about  50  ft.  apart.  Directly  behind  each  transformer 
is  a  pole  which  carries  one  insulator  on  top;  to  this 
is  brought  the  high  tension  lead  for  that  transformer 
(star  connection  being  used)  and  a  line  is  droppeil 
to  the  transformer  terminal.  The  transformer  is  oil 
immersed  and  air  cooled,  there  being  supposedlv  no 
water  available  for  cooling.  In  the  case  illustrated 
the  transformer  tank  has  wrought-iron  fins  to  increase 


be  the  case  if  they  were  enclosed  with  a  liuilding,  even 
sujiposing  it  to  Ije  well  ventilated.  An  experiment 
of  encasing  the  transformer  in  a  sheet  iron  shell, 
painted  white  to  reflect  heat,  was  made  (shown  in 
foreground  of  view)  with  the  two-fold  idea  that  the 
tank  itself  would  not  get  the  direct  rays  of  the  sun 


Inter! 


Banos    Substation. 


and  also  that  a  tlue  would  be  formed  to  cause  cooler 
air  from  the  ground  to  rise  between  the  tank  and 
casing  thus  causing  a  continuous  cooling  draft.  It 
was  found  that  the  transformer  actually  operated  on 
an  average  of  5  degrees  F.  cooler  without  this  casing 
that  with  it.  The  top  and  terminal  bushings  for  the 
transformers  are  of  course  made  weatherproof. 


June  29,  1912.]                      JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS  635 

The  high  tension  line  is  brought  on  to  the  property  STENOGRAPHIC  REPORT  OF  SAN  FRANCISCO  SECTION 

at  any  convenient  point,  the  last  pole  containing  pole-  ^^  ^-   '■   ^-   ^• 

top  disconnecting  switches.  Taps  are  taken  ofif  which  The  papers  of  the  evening  were  by  Mr.  J.  S.  Hobson,  on 
lead  to  horn  gaps  mounted  at  a  pole-top  fixture  and  Railway  Signaling;  by  Mr.  P.  J.  Ost  on  Electric  Interlocking  in 
near  these  is  a  small  house  of  galvanized  corrugated  Railway  Signaling,  and  by  Mr.  J.  B.  Struble.  on  the  Employ- 
iron  on  a  simple  timber  frame,  occupying  a  ground  °'*^"'  °'"  ^^^  ^'t<?>-nating  Current  in  Railway  Signaling, 
space  5  ft.  x  7  ft.,  with  a  total  height  of  14  ft.  This  ^\'^^  conclusion  of  tbe  reading  of  the  papers,  some 
,  ,  ,  •  ,  •  11  ,•  ,  ■  stereopticon  views  were  exhibited,  and  the  following  discus- 
contains  the  electrolytic  aluminum   cell   lightning-  ar-  .       v,„j. 

■^            °  sion  naa: 

resteis.  ^_  l^_  Babcock:     Obviously  it  is  impossible  for  anyone  of 

The  low-tension  leads  from  the  transformers  are  us  to  do  more  than  express  appreciation  of  papers  such  as 

brought  to  a  crossarm  on  a  pole  suitably  placed  and  have  been  given  by  those  who  are  distinctly  recognized  in  the 

then  carried  to  the  switchhouse.  signaling  art  as  at  the  head  of  the  art.    Anything  else  would 

The  switch  building  is  30  ft.  long,  15  ft.  wide  and  be  a  good  deal  like  telling  artists  how  to  paint  a  picture,  be- 

18  ft.  high  to  the  eaves  and  is  of  similar  construction  cause  these  gentlemen  are  so  expert,  and  have  gone  into  the 

and    material    to    the    lightning-arrester    house.      The  details  of  the  manufacture  to  such  an  extent,  that  It  seems 

floor  is  of  concrete  and  all  switches  and  wiring  con-  '°  ™«  ^^^^  possibly  a  few  words  on  the  subject  from  the 

tained  therein  are  mounted  on  a  standard  type  of  struc-  '■^*'''°'»'^  "'^°'^  standpoint  may  be  appropriate  here. 

1       .      1     r      „           1      J        1          11        ii  •  Mr.  Struble  referred  to  someone  who  went  East  in  1901 

tural    steel    framework    developed    by   this   company.  ,    ,           ...                     .,,..., 

T,,  .      ..                      .             ,          1-                         ,                     ,      ,  to  buy  a  signaling  system  without  knowing  what  he  was  going 

?nAL^^",'^  ""''f  ^.^"'i    ^"^   mounted   on   standard  ^,,^,.     ,  „.^^  ^^^  ^.,^^,^^^     ,  f^„  i„^^  ^^^  ^^^^^  ^,  „^  g,^^^,^ 

10,000  volt  porcelain  insulators  along  the  top,  and  to  ^^3^.  ^ut  before  I  met  him  I  was  fortunate  in  running  into  an 

this  is  brought  the  secondary  circuit  from  the  trans-  old  friend  who  gave  me  very  concisely  the  essentials  that 

formers.     This  frame  is  of  a  standard  design   which,  must  be  found  in  any  adequate  signaling  system  of  a  railroa<i 

by   building  to  the   proper   length    will    accommodate  that  is  dignified  by  that  name.    They  were  briefly  these:    The 

any  desired  number  of  switches  and  outgoing  circuits.  system   must  be  such  that  the  mere  presence  of  a  pair  ot 

The  accompanying  illustration  shows  the  mounting  of  wheels  and  an  axle  on  the  track,  or  a  broken  rail,  or  a  mis- 

the   3-pole    10,000  volt   oil    switches.      Opposite    these  P'aced  switch  jwlnt,  must  inevitably  cause  a  stop  signal  to  be 

is   a   one-panel    marble   instrument-board;    the    switch  "i^played.    Now  anything  short  of  that  is  merely  a  makeshift, 

control,  for  the  sake  of  simplicity  being  at  each  iiuli-  Consequently,  when  our  electric  railroads  start  in  to  count 

■  1      ,        •     ,       r,,,               ,             ■  '     A                        ,  ■     .■  cars  into  a  block  or  out  of  a  block,  they  are  committing  not 

vidual  switch.     1  he  panel  contains,  4  ammeters,  1  indi-  ,                 .        •       f„     ,    ^       k     •          f  n      .1.         •        t 

'  .                                                V.     ,          V.  i^ijjy  jjjj  engineering  folly  but  a  business  folly,  the   price  of 

eating   and    1    recording    wattmeter    and    in    the    rear,  ,,^^^^^^  j^  j,3„,^gg  t„  ^^rsons  and  property  caused  by  the  use 

on   one   side   of   the  supporting  frame   are    12    single-  of  such  things. 

phase    integrating   wattmeters.       Meter     transformers  only  the  other  night  I  sat  in  an  electric  car  on  a  siding 

arc  mounted  on  a  pole  outside  and  their  secondaries  with  a  signal  displayed  to  prevent  us  leaving  that  siding.    I 

are  brought  to  the  instruments  through  iron  pipe  con-  could  see  a  car  coming  down  the  hill,  and  knowing  the  nature 

duit.  of  the  signaling  apparatus  I  waited  to  see  what  was  about 

Provision   is   made   for   ft>ur  outgoing   10,000  volt  t°  happen,    particularly   as  I   could   see   the   headlight   of  a 

circuits,  although  but  three  are  now  installed.  second  car  following  the  first.     When  the  first  car  came  in 

There  is  one  General  Electric  10  kw   6  6  ampere  ^^^  P'*®''*^'^  "^  °°  ^^^  ™^'°  "°®'  "■'■'^  ''""^  °"  ^^^  ^''^'°^'  ^^^ 

arc    transformer   with    panel    and    switch    (not    sh.ivvn  '*^^'  ^^^^  ^'*'  ^°  '^°^  "^  f'""'  proceeding  cleared,  and  gave 

in  cut)    for  street  lighting  in   Los  Banos      This  cir-  ".\^  ''""'  ''?"'  *°  ^°  f'!""'''  T°''^''  ''""?  ^'Z^  '^'  ? 

•  .     ■           ^          .•      1,                    1,     1    ,         ^""'-       ^'"-     '-"  sight  coming  down.    That  is  merely  an  example  of  the  count- 

cuit   IS   automatically    controlled    by   a   standard    tinu-  i„g  ;„  ^^^  ,o„„,i„g  ^^^  ^.^thod.    There  was  a  miscount  and 

switch.     1  he  company  s  regular  telephone  equipment  »  single  track  road. 

is  piovided.  Now,  Mr.  Hobson  referred  to  an  interlocking  episode,  in 

Save    for    occasional    inspection,    telephoning,    or  which   he   said   that,  having  once   lined   up   a  route  it  was 

switching  operations,  this  station  remains  locked  and  impossible  to  change  that  route  for  a  given  length  of  time, 

requires  no  regular  attendance.  that  provision  being  put  into  the  system  to  prevent  a  signal 

Labor  and  material,  buildings  and  foundations $    944.72  ™^°  accidentally  throwing  a  switch  after  he  had  lined  up  a 

Labor  and  material,  oil  switches,  instruments,  wiring,  certain   route   to   change   that   route   in   face  of  an   oncoming 

T,'^^"*^   equipment       .• .'  2,706.5s  train.      That    was    an    embarrassing    situation    once    on    the 

l.^Dor    and    material,    installing    transformers     outside  ,.               ^    j      ,i      ■         i           j 

wiring  and  liglUning  arresters,  but  not  Including  the  North   Shore  road,   when   a  man  disregarded   all   signals  and 

cost  of  tlie   transformers    ^ . . .     1.511..^.^  got  the  trains  together,  the  towerman  in  sight  of  both  trains 

Total  cost  of  installation  $5,162. sr.  helpless    because   he   could   not   change   that   signal   switch. 

What  was  needed  then  was  not  an  adequate  signal,  but  some 

INTERNATIONAL    CONFERENCE    ON    RADIO-  '"^'"^  °'  automatically  stopping  the  trains  to   prevent  the 

„       Vpp^^^                              K/\1J1U  consequences  of  a  disregard  by  the  engineer  of  a  very  plain 

1 11-Lh.CiKAPHY.  indication  to  stop  his  train.    As  my  own  chief  once  remarked. 

An  International  Conference  on  Radiotelegraphv,  what  we  needed  was  not  a  device  to  tell  an  engineer  to  stop, 

at  which  all  the  countries  of  the  world  are  represented.  but  something  that  when  he  didn't  stop  would  take  him  by  the 

except  those  having  no  seaboard   assembled  in  I  ondun  slack  of  the   pants  and  throw  him  over  the  railway   fence 

on   June   4,   and    is   expected   to'  last    for   four   week-^  ^^^''^  '^  *  ^°°'^   '^®^'  °^  common  sense  in  that.     I  myself 

There  are  about  150  delegates.     This  is  the  third  in-  ^^"^^  °"*  °*  ^'"^^'  ^'°'^  ^"''  ^'  '""^  ''"f  '"''  °f  T.  f^*""^"^ 

t^.-„^*-        1           r                   1          ,              .  operated   train   on   the   New    Haven   line,   and   that   engineer 

ternational    conference    that    has    taken    place    on    the  dfs'egarded  deliberately  every  signal  that  he  came  to  except 

subject  of  wireless  telegraphy,  the  first  being  a   pre-  ^hose  within  the  Park  Avenue  tunnel.    In  other  words,  imme- 

hminary  and  the  second  a  formal  conference,  held  at  diately  he  left  the  Park  Avenue  tunnel  he  followed  a  train 

Berlin    in    1906.      The   third    conference    was    to   have  immediately   preceding  us.     That  sort  of  situation  is  quite 

been    held    last   year,    but    was    postponed    tmtil    1912.  ordinary.     I  think  the  checking  v.n  any  railroad  will  show 
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that  many  times  our  engineers  and  motormen  do  absolutely 
disregard  indications,  and  they  run  on  their  sight  of  some- 
thing else.  That  has  led  to  the  development  of  the  automatic 
stop  device,  whereby  the  train  pipe  is  bent  whenever  an 
engineer  attempts  to  run  by  a  signal  that  Is  set  against  him. 
That  device  is  objected  to  very  strongly  on  the  part  of  some 
of  the  older  steam  road  men,  on  the  ground  that  to  make 
complete  protection  you  must  provide  every  locomotive  and 
car  in  the  system  with  this  stop  device.  To  me  that  argu- 
ment is  not  at  all  valid,  for  the  simple  reason  that  every 
vehicle  on  the  track  so  protected  is  simply  one  step  toward 
the  total  protection  that  we  all  would  like  to  see,  so  that 
having  spent  money  on  your  own  equipment  you  have  pro- 
tected yourself  just  to  that  extent. 

I  think  the  lesson  in  this  evening's  talk  to  us  electrical 
men  is  to  prove  that  we  should  not  be  led  away  by  specious 
advertising  that  guarantees  us  a  protection  that  does  not 
protect.  If  our  railrcad  system  is  at  all  of  the  kind  that 
demands  any  protection,  It  seems  to  me  business  folly  to 
stop  short  of  the  total  protection;  and  I  can  not  see  the 
practical  common  sense  in  buying  any  cheap  counting  in  and 
counting  out  system.  I  see  only  one  thing  to  be  done,  either 
to  leave  is  out  entirely,  or  go  to  the  best,  namely,  the  alter- 
nating track  circuit. 

T.  E.  Bibbins:  I  would  like  to  ask  if  any  recent  devel- 
opment has  been  made  in  the  graded  signal,  with  the  object 
of  making  it  possible  to  run  closer  than  ordinary  block? 

J.  B.  Struble:  In  connection  with  the  general  questicn 
I  would  say  that  a  system  has  been  developed  by  which  trains 
in  approaching  stations  may  close  up  upon  each  other,  so 
that  the  interval  during  which  no  train  is  present  at  the 
station  platform  for  loading  or  unloading  passengers  is  cut 
down  to  a  very  small  space  of  time. 

These  closing  in  signals  are  operated  on  the  time  prin- 
ciple, in  which  a  following  train,  that  is,  a  train  followin;; 
another  one  which  is  at  the  station,  stops  at  a  signal  which 
is  held  in  the  danger  position  some  distance  in  the  rear  or 
the  approaching  side  of  it,  for  a  certain  length  of  time,  until 
a  pendulum  operated  circuit  controller  working  by  an  escape- 
ment closes  a  circuit,  which  cuts  out  a  certain  track  circuit, 
thereby  permitting  the  train  to  close  up  another  block  lensth, 
which  block  is  very  short. 

The  ide"l  system  would  be  that  in  which  signals  move 
along  the  tracks  a  safe  riistance  behind  a  train;  by  putting 
more  and  more  signals  along  the  track  at  short  intervals, 
we  approach  what  would  be  such  a  system.  A  system  like 
that  means  an  overlap,  by  which  each  signal  is  controlled 
by  a  certain  length  of  track  circuit;  and  by  that  means  there 
may  be  half  a  dozen  signals  or  more  showing  stop,  at  tlio 
rear  of  a  train.  On  the  Brooklyn  bridge  there  is  such  a 
scheme,  in  which  I  think  there  are  as  many  as  seven  overlaps 
at  any  cross-section  of  the  road,  or  at  certain  cross-sections 
of  the  road.  That  means  that  a  train  will  hold  seven  signals 
at  stop  in  the  rear  of  it,  so  that  one  train  following  another 
does  not  have  to  wait  until  the  preceding  one  has  gone  a 
long  distance.  In  other  words,  trains  move  along  at  fixed 
intervals.    I  judge  that  is  what  you  referred  to. 

T.  E.  Bibbins:  Yes,  the  overlapping  system.  Has  that 
graded  system  been  perfectly  satisfactory? 

J.  B.  Struble;  Yes.  I  don't  recall  any  accidents  having 
occurred  in  connection  with  it.  It  is  working  very  success- 
fully. In  fact  the  matter  of  time  in  the  Interborough  sy.stem 
is  figured  in  seconds.  The  delay  of  a  train  is  figured  in 
seconds.  A  delay  of  one  second  per  train  stop  means  quite 
a  difference  in  the  number  of  passengers  that  can  be  carried. 
I  got  this  from  a  friend,  who  has  the  data  pretty  accurately. 

A.  G.  Jones;  I  would  like  to  ask  Mr.  Struble  if  the  alter- 
nating current  system,  where  you  see  the  induction  motor 
for  operating  the  signal.  If  yau  ever  have  any  trouble  due 
to  short  circuits  in  the  field  winding  of  the  60  cycle  motor, 


which  would,  if  used  on  a  25  cycle  propulsion,  be  apt  to  give 
false  signals? 

J.  B.  Struble:  A  failure  of  any  part  of  the  induction 
motor  for  operating  the  signal  could  not  cause  a  false  signal, 
under   the   conditions    stated,   or   otherwise   for   that   matter. 

J.  R.  Bibbins:  I  might  mention  a  case  in  regard  to  the 
graded  signal.  My  chief,  Mr.  Arnold,  was  quite  instrumental  in 
bringing  that  graded  signal  to  the  front  in  the  Interborough 
Subway,  and  the  problem  there  was  to  increase  the  capacity 
of  the  bore.  Now  they  are  absolutely  up  against  it.  The 
subway  was  designed  for  a  certain  capacity,  and  has  gone 
beycnd  it,  and  there  seemed  to  be  no  hope,  and  as  the  situa- 
tion existed  then  there  wasn't  very  much  encouragement 
toward  increasing  the  capacity,  and  this  graded  signal  was 
the  result.  It  only  shows  that  as  the  result  of  detailed 
technical  study  very  often  we  can  transgress  the  bounds  of 
propriety,  so  to  speak. 

A.  H.  Babcock:  1  would  like  to  ask  Mr.  Bibbons,  if  there 
is  any  difference  between  that  situation,  that  is,  to  increase 
the  potentiality  of  the  subway,  and  the  usual  system  of 
signals  controlled  by  overlaps  in  one  direction?  In  other 
words,  is  it  not  the  ordinary  automatic  block  system  with 
the  blocks  shortened  and  more  distant  signals  controlled  by 
one  home  signal?    Isn't  it  essentially  that? 

J.  R.  Bibbins:  I  must  confess  I  am  not  a  signal  expert. 
1  only  know  the  results  did  occur  in  New  York  after  a  very 
much  needed  discussion. 

A.  H.  Babcock:  My  point  is,  it  is  not  a  new  device,  but 
merely  the  application  of  well  known  methods  applied  intelli- 
gently to  a  particular  problem.  Is  not  that  so? — the  short- 
ening up  of  the  headway  of  the  train  on  approaching  stations? 
...  .J.  S.  Hobson:  It  is  used  to  quite  an  extent  on  the  Penn- 
sylvania. A  train  at  any  given  track  section  has  two  blocks 
of  danger  behind  it  for  the  home  and  distant  signal,  and  the 
distant  signal  only  at  the  third  block.  The  automatic  stop 
between  blocks  is  clear  when  the  second  block  behind  the 
train  is  stopped. 

A.  H.  Babcock:  It  is  the  same  thing  that  has  been  used 
before,  only  the  blocks  are  shortened  and  more^ distant 
signals. 

J.  S.  Hobson:  They  have  extended  the  overlap  the 
entire  blcck. 

S.  B.  Charters:  Is  there  any  further  discussion  coming 
up?  If  not,  1  might  say  in  closing  that  I  have  had  one  expe- 
rience with  a  counting  in  and  counting  out  signal,  in  which 
an  electric  car  was  intended  to  operate  a  crossing  bell  by 
counting  in  and  counting  out;  and  it  worked  successfully  for 
a  day  or  two,  and  after  that  it  happened  that  once  or  twice 
as  the  last  car  went  down  at  night  the  signal  refused  to 
drop,  and  the  bell  rang  from  11  o'clock  at  night  to  7  o'clock 
next  morning,  which  was  rather  harassing  to  the  neighbor- 
hood. The  result  was  that  after  two  or  three  experiences 
of  that  kind,  one  night  some  vandals  destroyed  the  signal, 
and  its  usefulness  ceased. 

Thereupon  the  meeting  adjourned. 


APPLICATION  FOR  ONE  MILLION  ELECTRIC 
LIGHTS  AT  TOKYO. 

The  Japatiese  Government  has  rejected  the  appli- 
cation of  the  municipal  authorities  of  Tokyo  for  per- 
mission to  increase  the  capacity  of  the  electric  light 
department  of  the  city  to  approximately  one  million 
lights.  The  municipality  of  Tokyo  is  now  engaged  in 
the  lighting  business  through  the  ownership  of  the 
electrical  street  railway  lines.  The  Tokyo  Asahi  states 
that  the  reason  for  rejecting  the  application  is  that 
when  the  establishment  of  the  Nippon  Electric  Light 
Company  came  up  for  approval  last  year,  the  govern- 
ment, after  investigation,  ascertained  that  there  was 
ample  room  for  the  operations  of  three  companies 
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USE  OF  ELECTRICITY  FOR  IRRIGATION  AND 
ON  THE  farm; 

P.V    C.    H.    WILI^IAIIS. 

The  application  of  electric  power  for  irrigation 
pumping  requires  a  knowledge  of  irrigation  engineer- 
ing, and  as  irrigation  engineering  is  a  product  of  the 
present  generation,  a  discussion  of  electric  pumping 
will  be  more  comprehensive  when  prefaced  by  a  few 
statements  concerning  irrigation  work  in  general. 

Two  kinds  of  irrigation  are  in  use :  The  ordinary 
gravity  flow,  such  as  that  of  taking  water  from  a  res- 
ervoir and  ditch,  and  the  mechanical  lift,  such  as 
pumping  water  from  a  well,  and  of  the  two,  the  devel- 
opment of  the  mechanical  lift  is  far  more  rapid. 

In  any  country  where  the  annual  precipitation  av- 
erages less  than  twenty  inches,  agriculture  cannot  be 
carried  on  successfully  without  resorting  to  some 
means  of  supph'ing  water  artificially  to  the  land. 
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There  are  three  hundred  million  acres  of  such 
lands  lying  immediately  east  of  the  Rocky  Mountains 
and  between  the  limits  of  Canada  and  Mexico,  and 
these  lands  presents  one  of  the  greatest  problems  ever 
found  in  the  development  of  agriculture.  The  area  i? 
tremendous,  the  soil  is  deep  and  fertile,  the  climate 
is  healthful  and  agreeable  and  all  conditions  are  ideal, 
except  for  the  lack  of  moisture.  Of  this  territory,  the 
states  of  Colorado  and  Wyoming  occup}'  the  richest 
part.  For  a  distance  of  one  hundred  miles  from  the 
mountains  toward  the  east,  the  precipitation  will  aver- 
age, but  fourteen  inches,  while  in  the  mountains  it  is 
greater.  Winds  heavy  with  moisture  are  brought  in 
contact  with  the  colder  mountain  peaks  and  precipi- 
tate it  largely  in  the  form  of  snow. 

However,  Nature  has  provided  that  this  limited 
amount  of  precipitation  is  so  distributed  that  it  does 
the  greatest  amount  of  good.  Accurate  reports  on  the 
Cache  La  Poudre  River  basin,  a  representative  irri- 
gation stream  in  Colorado,  show  that  55  per  cent  of  all 
the  rainfall  on  the  plains  falls  during  the  growing 
season.  In  the  mountains,  where  practically  all  of  the 
irrigation  rivers  have  their  source,  the  conditions  ari- 
reversed,  and  the  greater  portion  falls  between  Oc- 
tober 1  and  the  last  of  April.  These  winter  snows 
lie  as  storage  in  the  mountains  until  melted  late  in 
the  summer  and  then  run  down  and  supplement  the 
rainfall  on  the  plains  when  water  is  most  needed. 
The  importance  of  this  to  irrigation  is  apparent  from 
the  statement  that  82.5  per  cent  of  all  the  precipita- 

•Abstract    of   a    paper    read    before    the    Seattle    Convention 
of   N.    E.    li.    A. 


tion  on  this  watershed  is  available  on  the  plains,  either 
as  rainfall  or  as  stream  flow,  during  the  short  grow- 
ing season  between  the  first  of  May  and  the  last  of 
September. 

Underflow. 

Other  waters  are  available  than  those  found  in 
the  surface  streams.  Engineers'  reports  show  that 
only  one-half  of  the  precipitation  in  the  hills  is  ac- 
counted for  in  stream  flow,  and  it  is  a  natural  question 
to  ask  what  becomes  of  the  vast  quantity  unaccounted 
for.  This  seeps  into  the  ground,  finds  passage  below 
the  surface  soil  and  gradually  travels  eastward  and 
may  appear  as  springs  along  the  Mississippi  Valley. 
Below  the  surface  of  the  plains  are  strata  formed  of 
different  materials,  such  as  sand,  gravel,  clay,  shale  and 
rock,  through  which  the  water  passes  at  velocities  de- 
pendent on  the  compactness  of  the  beds.  In  loose  sand 
and  gravel,  the  water  finds  a  freer  passage  than  in 
clay  or  rocks,  and  large  quantities  are  available  where 
these  strata  can  be  found  and  intercepted. 

The  waters  which  pass  down  the  streams  and 
are  diverted  through  the  ditches  or  into  reservoirs 
and  then  through  ditches  to  the  fields  add  further 
cjuanties  through  seepage  losses,  to  increase  the 
underground  supply. 

This  seepage  action  is  pronounced  and  the  sys- 
tem of  irrigation  in  the  arid  West  has  raised  the  water 
table  by  a  gradual  increase  of  this  ground  supply,  and 
in  Colorado  has  amounted  to  a  rise  of  from  20  to  40 
feet,  and  even  more  in  places  where  irrigation  has  been 
carried   on    extensively. 

A  practical  demonstration  of  the  fact  was  shown 
by  the  action  of  a  28-ft.  irrigation  well  put  down  some 
years  ago  near  (ireeley,  where  the  first  colony  of 
white  men  settled  in  Colorado  in  1870  on  the  Cache 
La  Poudre  River.  A  good  flow  of  water  was  encoun- 
tered when  the  well  was  sunk  and  a  considerable 
acreage  was  irrigated  without  diminishing  the  supply. 
Later,  ditches  were  built  and  the  surface  water  in  the 
well  began  to  rise,  and  this  continued  with  the  ditch 
development.  The  water  has  now  risen  and  stands 
within  three  feet  of  the  surface,  and  since  the  in- 
stallation of  a  motor-driven  pump,  the  well  delivers 
a  flow  of  200  inches  of  water  day  and  night  without 
diminishing,  and  it  irrigates  an  entire  section  of  farm 
lands.  This  well  is  a  large  producer  for  its  type  and 
the  question  is  often  asked  as  to  how  much  irrigating 
can  be  done  from  this  underground  supply. 

In  California,  over  10,000  irrigation  wells  have 
been  put  down  and  135,000  h.p.  is  made  use  of  for  lift- 
ing the  water  which  irrigates  300,000  acres. 

It  is  evident  that  the  underground  waters  attacked 
by  sufficient  pumping-plant  capacity,  with  no  replen- 
ishment, would  be  depleted,  but  the  storage  that  is 
there  today  would  water  a  tremendous  acreage.  The 
actual  loss  of  water  through  pumping  consists  only 
of  that  which  gets  away  through  the  limited  evapo- 
ration from  the  field,  through  absorption  by  entering 
into  plant  life,  and  by  the  seepage  to  strata  beyond 
reach,  while  the  factors  which  add  to  supply  are  the 
seepage  losses  from  the  ditch  and  reservoirs  and  field, 
the  rainfall  which  soaks  into  the  ground,  and  the  large 
underground  supply  from  mountain  sources. 

It  is  necessary  to  use  all  the  supply  available,  and 
in   many   sections   of  the  country   the   most   practical 
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means  of  adding  to  the  irrigated  section  is  by  the  rais- 
ing of  underground  waters  to  the  surface.  It  is  plainly 
evident  that  if  this  water  can  he  pumped  and  run 
upon  the  field,  the  efficiency  of  the  water  can  be 
increased  tremendously  by  each  separate  pumping 
operation,  and  in  this  second  duty,  the  heavy  losses 
which  occur,  as  in  canals  and  ditches,  would  not  be 
present  and  the  only  actual  loss  would  be  that  from 
evaporation  and  the  actual  composition  in  the  plant. 

So  long  as  abundant  water  was  supplied  to  fill  all 
needs  no  one  was  interested  in  the  losses,  and  as  the 
early  appropriators  measured  the  water  at  the  head- 
gates,  if  at  all,  an  erroneous  idea  of  the  amount  of  water 
actually  required  on  the  field  has  been  established. 
This  error  has  been  so  firmly  fixed  in  the  mind  of  the 
farmer  that  one  of  the  greatest  difficulties  experienced 
in  introducing  pumping  plants  is  proving  that  the 
large  amount  of  water  turned  in  at  the  headgates  de- 
livers no  more  water  on  the  land  than  the  compara- 
tively small  amount  lifted  by  the  pump. 


Irriaatiuii    .SubstiUiun    in    California. 

Measurement  of  Water. 

The  water-users  speak  of  quantities  in  different 
terms.  The  farmer  usually  refers  to  the  quantity  of 
water  measured  in  inches,  meaning  the  statutory 
miner's  inch.  In  Colorado  the  miner's  inch  is  the 
volume  of  water  which  will  flow  through  a  one-inch 
orifice  under  a  five-inch  head,  where  the  head  is  meas- 
ured from  the  top  of  the  orifice  to  the  siirface  of  the 
water.  The  ''rrigation  companies  measure  in  second- 
feet,  and  the  number  of  second-feet  is  determined  by 
the  number  of  cubic  feet  passing  a  given  point  in  one 
second's  time.  A  miner's  inch  is  equal  to  11 34  gallons 
in  a  minute  and  38.4  inches  equals  one  second-foot. 

In  pimiping  work,  the  rating  of  a  pump  is  used, 
based  on  the  number  of  gallons  delivered  in  a  minute 
of  time,  and  amounts  of  water  are  often  given  in 
acre-feet,  which  means  the  area  of  one  acre  covcreil 
with  water  one  foot  deep,  or  43,560  cubic  feet.  One 
cubic  foot  per  second  flowing  for  24  hours  steadilv 
will  deliver  practically  two  acre-feet.  An  acre-foot 
of  water  raised  through  the  distance  of  one  foot  re- 
quires theoretically  13^  h.p.-hrs.,  and  as  50  per  cent 
is  the  ultimate  efficiency  of  an  average  motor-driven 
pumping  plant  under  heads  cf  from  15  to  50  feet,  a 
rough  figure  for  calculating  the  energy  reqitired  is 
2  kvv.-hrs.,  consumption  per  foot-acre-foot,  or  per  acre- 
foot  of  water  lifted  one  foot  high. 


Duty  of  Water. 

The  quantity  of  water  required  varies  with  differ- 
ent crops,  and  in  planning  a  pumping  plant  it  is  necs- 
sary  to  know  the  quantity  of  water  required  by  all 
the  crops  which  may  be  raised,  as  it  has  been  found 
to  be  of  great  advantage  to  rotate  crops ;  that  is,  to 
change  the  crop  from  year  to  year  and  to  follow  cer- 
tain rules  wherein  one  crop  follows  another  to  advan- 
tage. Authorities  differ  somewhat  as  to  the  amount 
of  water  different  crops  reqtiire.  John  M.  (iordon. 
who  has  charge  of  the  Government  Experimental 
Farm  at  Cheyenne,  Wyoming,  and  who  is  recognized 
as  an  authority  and  a  practical  farmer,  says  that  from 
three-quarters  to  one  acre-foot  of  water  in  excess  of 
the  14  inches  rainfall  there  received,  if  properly  ap- 
plied, is  ample  for  a  bumper  crop  of  alfalfa,  grain  or 
beets,  and  he  refers  to  irrigation  at  an  elevation  of 
over  6000  feet,  and  where  abnormally  high  winds  pre- 
vail ;  and  he  proves  his  statements  by  producing 
bumper  crops. 


Vineyard   Irrigated   by   ElecUicaUy   Pumped   Water. 

Cost  of  Pumping  Plant. 
The  cost  of  the  typical  pumping  plant  complete  for 
which  the  farmer  makes  an  investment  for  supplying 
water  to  a  160-acre  tract,  is  as  follows: 

Excavation  of  well-pit   12  ft.   deep.  12   ft.   diameter  and 

excavation     for    two    suctions    2.5    ft.    from    center 

of    the   well    *     5.5.00 

Three    12-inch    slotted    casings    of    No.    16    gauge,    each 

30  ft.  length,  instaUed 180.00 

Concrete  linings   42 .  00 

No.    7    horizontal    centrifugal    pump    with    capacity    of 

1200    gallons    per    minute    225.00 

15-hp.    motor,    2300-volt,    60-cycle,    3-phase,    1200    r.p.m.. 

Installed     325.00 

Wiring,    switchboard    panel,    including    switching    and 

protective   devices    . . .  .~ 52.00 

Piping,    three    suctions,    discharge    gate    valve,    priming 

pump,  discharge  piping   137.00 

Housing  built  of  concrete  complete ^i^'nn 

Incidentals    ^°"'' 

Total   Investment    *l^j5S2 

Investment  for  completed  plant  per  acre   «i  .-d 

Cost  of  Pumped  vs.  Ditch  and  Reservoir  Water. 

To  show  an  absolute  comparison  between  the  cost 
of  water  pumped  and  water  served  by  a  gravity  sys- 
tem, figures  are  taken  from  northern  Colorado,  where 
old-established  ditches  are  serving  large  acreages  of 
lands  and  electric  motor-driven  pumping  plants  are 
lifting  irrigation  water  for  20,000  acres. 

The  market  values  of  Ditch  and  Reservoir  Rights 
as  of  the  spring  of  1912  are  given  by  the  officers  of  the 
companies  as  follows : 
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NO.   2.   OR  OLD  COLONY  DITCH. 

Cost  of  ditch  water  for  160  acres    $7000.00 

Cost  of  reservoir  water  for  160  acres   :;000.00 


$9000.00 
LARIMER    AND    WELD,    OR    EATON    DITCH. 

Cost  of  ditch   water   for   160    acres    $1100,00 

Cost  of  reservoir  water  for  160  acres   2S00.00 


$7200.00 
■WATER   SUPPLY   AND   STORAGE   DITCH. 

Cost  of  ditch   water  for  160   acres    

Ditch  and  reservoir  water  construction    

$6400.00 

These  rights  as  quoted  are  on  the  'oasis  of  water 
for  160  acres,  and  the  farmer  pays  outright  an  average 
of  $7,533.33  for  his  perpetual  rights  to  this  amount 
of  water,  and  also  as  an  expense  for  water  he  must 
figure  an  annual  interest  charge  on  his  investment, 
at  the  prevailing  rate  of  interest  in  his  territory,  which 
is  8  per  cent,  for  he  could  loan  the  $7,533.33  at  8  per 
cent  on  good  farm  lands,  if  the  money  were  not  in- 
vested in  these  water  rights. 

The  $7,533.33  per  160-acre  right,  equal  to  $47.20 
per  acre,  is,  however,  not  enough  to  take  care  of  the 
investment  made  by  the  companies,  as  the  ditch  and 
reservoir  companies  have  interest  charges  to  meet  on 
very  large  bond  issues  covering  the  whole  develop- 
ment, hence  an  assessment  is  made  against  the  share- 
holders to  cover  the  interest  charge,  and  this  for  the 
past  three  years  has  amounted  to  $1.68  per  acre.  A 
further  assessntent  or  charge  is  made  against  the 
shareholders  for  the  annual  upkeep  of  the  property, 
this  last  amounting  to  an  equivalent  of  40  cents  per 
acre. 

The  actual  cost,  then,  to  the  farmer  for  his  water, 
as  compared  with  a  similar  cost  for  pumping,  is: 

Per    acre. 

8  per  cent  interest  on  original  Investment  of  $4  7.20   $3.77 

Assessment   on   account   bond   Interest,   etc 1.68 

Maintenance  cost   40 


Total  actual  cost  for  water  per  season $5.85 

This  assessment  for  the  payment  of  bond  interest 
has  been  found  to  be  inadequate  in  many  cases  to 
take  care  of  the  obligations  to  be  met,  and  in  casting 
up  the  prospects  for  the  future  it  is  seen  that  this 
assessment  will  have  to  be  materially  increased,  or  else 
the  companies  will  find  a  greatly  enlarged  obligation 
at  the  end  of  a  period  of  years. 

The  total  cost  of  pumping  water  is  much  less 
than  its  cost  from  ditch  and  reservoir.  For  a  pump- 
ing plant,  the  farmer  also  makes  an  investment,  and 
here  not  only  is  the  interest  figured  in,  but  3  per  cent 
is  added  for  depreciation.  The  average  investment  for 
pumping  plant,  including  cost  of  well,  cost  of  motor, 
pump,  housing,  wiring,  piping  and  the  plant  complete, 
is  $7.23  per  acre,  as  shown  in  detail  earlier. 

The  average  lift  on  90  pumping  plants  supplying 
irrigation  in  the  territory  is  23  feet.  The  average  effi- 
ciency of  motor  and  pump  is  50  per  cent.  The  average 
amount  of  water  supplied  to  the  field  per  year  is  one 
acre-foot. 

The  interest  charge  is  figured  the  same  in  either 
case,  at  8  per  cent,  which,  with  the  added  fixed  charge 
of  3  per  cent  depreciation,  gives  a  total  of  11  per  cent. 

11    per   cent    on    $7.23    equals  .80    per  acre-yr. 

43,560  X  2  X  62.5  X  23  X  -T^*  X    03  1.40 

1.980.000  2.20  per  acre 

on,  waste,  maintenance  and  attendance 27  per  acre 

Total    cost,    including    interest,    depreciation 

and  all  operating  costs   2.47  per  acre 

as  against  $5.85  from  ditch  and  reservoir. 


The  gravity  water  costs  practically  twice  as  much 
as  the  pumped  water  under  these  conditions. 

One  manager  of  a  large  sugar  factory  states  that 
he  can  afford  to  incur  an  expense  of  from  $8.00  to  $12 
per  acre  per  season  for  water  in  raising  sugar  beets, 
and  he  is  now  putting  in  a  large  number  of  deep  wells 
to  irrigate  37,000  acres  of  beet  land. 

Cost  of  Raising  Different  Crops. 

The  actual  amount  of  money  which  can  be  ex- 
pended profitably  for  water  depends  largely  on  the 
value  of  the  crops  which  can  be  raised.  The  gov- 
ernment has  published  figures  on  the  cost  of  raising- 
certain  crops  and  these  have  been  corrected  to  Colo- 
rado conditions  by  the  best  posted  men  in  Colorado. 

SUGAR   BEETS. 
Revenue  based   on   a   yield   of   13.5   tons 

per  acre  at  $5,50  per  ton   $74.25 

All  expenses 

Plowing  9-in.  deep    $  2.00  per  acre 

Preparing   seed   bed    1.50 

Planting 50 

Seed,  15  lbs.  at  10  cents  per  lb 1 .  50 

Rolling    50 

Cultivating  4  or  5   times    2.50 

Bunching    and    thinning    7.00 

Hoeing   2    or    3    times    2.00 

Plowing    out    beets    3.00 

Topping   and    piling    9.00 

Siloing  25  per  cent  of  crop   1.70 

Depreciation   on   macliinery    1.00 

Hauling  3   miles    8.50 

Interest  on   Investment    16.00  56.70 


$17.55 


Balance  which  could  be  paid  for  water 

POTATOES   IN   GREELEY  DISTRICT. 
Revenue  based  on  yield  of  100  sacks  at 

.725     $72.50 

Kxpenscs 

Plowing     $   2.00 

Harrowing    50 

Planting     1.50 

Seeding    9.00 

Cultivating   1.50 

Sacks     7.50 

Harvesting    8.00 

Marketing    6.00 

Interest,  8  per  cent  on  $200 16.00                            52.00 


$20.50 


Balance  which  could  be  paid  for  water 
per   acre    

Summary. 

From  the  viewpoint  of  the  farmer,  the  introduc- 
tion of  electricity  into  farm  methods  reduces  the  cost 
of  production  of  farm  products.  The  chief  saving 
is  in  labor  and  the  ability  to  apply  scientific  and  sys- 
tematic methods  to  the  industry. 

From  the  central  station  viewpoint,  it  means  an 
off-peak  load,  a  high  kilowatt-hour  current  consump- 
tion and  a  satisfied  customer. 


ELECTRIC  STEAM  GENERATION. 

That  a  tubular  steam  boiler  may  be  operated  with- 
out any  fire,  the  water  in  each  tube  being  heated  b\'  an 
electric  element  contained  within  the  tube  itself,  has 
now  been  amply  demonstrated.  Expense  will  probably 
prevent  the  use  of  such  boilers  for  motive  power,  but 
there  are  conditions  in  which  they  will  be  valuable. 
They  are  in  use,  for  instance,  in  generating  steam  for 
heating  trains  drawn  by  electric  engines.  One  might 
think  that  it  would  be  more  economical  to  use  the 
electric  current  directly  for  the  heating;  so  it  would 
where  electric  power  is  to  be  used  to  operate  the  train 
throughout  its  course.  In  many  cases,  however,  an 
electric  engine  is  used  only  within  city  limits  or  within 
a  definite  zone,  and  steam  must  be  used  for  heating 
after  it  is  uncoupled.  Here,  therefore,  the  electrically- 
heated  steam  boilers  come  usefully  into  play. 
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EARLY    DAYS    OF    EDISON 

i;y  .ia.mks  a.  lichthipi:.' 

The  celebration  of  Mr.  Edison's  65tli  birthday  by 
the  "Old  Guard,"  at  Llewellyn  Park,  Orange,  New 
Jersey,  on  January  11,  1912,  brought  before  many  of 
us  the  vivid  picture  of  Mr,  Edison  in  the  days  when 
the  knowledge  of  electricity  was  young,  and  when  its 
wide  application  to  the  service  of  man  was  un- 
dreamed of. 

In  the  year  1879  Thomas  A.  Edison  reached  the 
pinnacle  of  his  fame.  He  had  a  well  equipped  labora- 
tory and  machine  shop  in  Menlo  Park,  New  Jersey, 
and  employed  some  forty  or  fifty  men.  He  had  al- 
ready invented  the  quadruplex  telegraph,  the  carbon 
transmitter  which  made  the  telephone  a  success,  and 
the  wonderful  talking  machine  which  he  had  named 
the  phonograph  ;  and  the  phonograph  more  than  any 


Jame.s    A.    L.ighthipe. 

one  thing  that  he  ever  invented  probably  made  him 
famous  and  gave  him  the  newspaper  title  of  "  I'lic 
\\  izard  of  Menlo  Park." 

Mr.  Edison  had  been  experimenting  for  a  year 
(iT  more  with  the  problem  of  subdividing  the  electric 
current  so  that  it  could  be  used  in  the  household,  to 
take  the  place  of  illuminating  gas.  His  idea  was  to 
make  a  small  lamp  enclosed  in  a  sphere  of  glass  so 
that  the  filament  used  would  become  incandescent 
from  the  flow  of  current  through  it.  After  working 
almost  two  years  on  various  metals,  principally  plat- 
inum covered  with  numerous  o.xides  to  increase  the 
illumination,  with  very  delicate  thermostats  contained 
therein  to  cut  off  the  current  in  time  to  prevent  the 
platinum  from  reaching  a  temperature  where  it  would 
melt,  he  finally  started  experimenting  with  small  fila- 
ments of  carbon,  using  pieces  of  thread,  card  board, 
thin  slivers  of  wood,  etc.,  and  the  results  were  so 
promising  that  he  started  a  long  series  of  experiments 
to  determine  what  form  of  fibre  would  be  strongest 
after  it  was  carbonized.  ]Mr.  Edison  did  most  of  his 
experimenting  at  night.  This  was  due  x.o  the  fact  that 
it  being  close  to  the  large  cities,  New  York  and  Phila- 
delphia, there  was  a  constant  succession  of  visitors 
who  would  insist  on  going  through  the  laboratory. 
He  usuall}'  wore  an  old  suit  of  clothes,  with  a  red 

'Electrical  Engineer,  Southern   California  Edison  Company. 


bandana  handkerchief  around  his  neck,  and  an  old 
straw  hat  without  any  brim.  Frequently  some 
stranger  would  accost  him  with  the  request  t(j  tell 
them  if  he  knew  the  whereabouts  of  Mr.  Edison.  He 
invariably  directed  them  in  some  other  direction  and 
went  on  with  his  work.  It  took  several  hours  to  make 
a  new  filament,  fastening  the  filament  into  the  lamp 
with  a  small  clamp  and  screws  as  minute  as  those  used 
in  watch  making,  have  the  glass  blower  enclose  the 
filament  in  a  glass  bulb,  and  then  Mr.  Edison  would 
be  over  an  hour  exhausting  the  air  by  means  of  a 
mercury  air  pump.  He  would  then  slowly  raise  the 
filament  up  to  incandescent  by  raising  the  current 
step  by  step.  The  lamp  would  become  brighter  and 
brighter,  and  for  the  space  of  a  few  minutes  the  ten- 
sion would  be  so  great  you  could  hear  a  pin  drop. 
Most  of  the  lamps  popped  out  after  they  had  burned 
a  few  minutes.  Mr.  Edison  would  carefully  label  the 
lamp,  marking  the  material  used,  the  amount  of  cur- 
rent consumed  before  the  filament  broke,   etc. 

When  Mr.  Edison  made  the  announcement  to  the 
world  that  he  had  finally  invented  a  small  incandesc- 
ent lamp  with  a  thin  filament  of  carbon  in  a  vacuum, 
and  that  these  lamps  could  be  made  and  sold  for  25c 
each,  the  world  stood  spellbound.  It  was  a  lamp  that 
we  could  burn  in  our  homes,  with  electricity  con- 
stantly on  tap,  and  could  be  turned  on  and  off  by  a 
button  or  switch ;  it  was  like  taking  a  story  from  the 
Arabian  Nights.  Few  of  us  today  realize  what  a  won- 
derful thing  this  really  meant  to  humanity.  Today, 
in  this  rapid  advance  of  scientific  achievement,  beyond 
casual  wonder  at  the  ingenuity  of  man,  we  take  it  all 
for  granted,  but  in  the  pioneer  days  of  electricity  every- 
thing that  came  out,  such  as  the  telephone,  phono- 
graph and  electric  light,  startled  the  civilized  world. 

In  his  experiments  Mr.  Edison  finally  decuied  on 
a  species  of  Bamboo.  These  were  carefully  split  and 
shaven  down  by  hand  and  then  carbonized.  The  little 
horseshoe  made  from  this  fibre  was  placed  in  a  glass 
bulb  and  after  the  air  was  exhausted  the  bulb  was 
sealed  up.  He  used  a  small  fibre  of  something  like 
200  ohms  resistance  hot,  and  used  a  potential  of  about 
100  volts  on  the  lamp.  Probably  almost  all  the  scien- 
tific world  at  this  time  thought  it  was  not  possible 
mechanically  to  make  these  little  delicate  fibres  of 
carbon.  Of  course,  if  the  resistance  to  these  carbons 
was  not  the  same,  the  lamps  would  not  be  equally 
as  bright,  as  they  would  take  different  amounts  of 
current.  Dr.  Henry  Stephen  Morton,  President  of  the 
Stevens  Institute  of  Technology  at  Hoboken,  read  a 
paper  before  the  Gas  Association  Convention  in  New 
York  City,  in  which  he  made  the  broad  statement  that 
although  it  might  be  possible  to  make  three  or  four 
lamps  of  this  description  so  they  would  run  in  parallel, 
it  would  be  necessary  to  make  thousands  of  lamps 
before  you  could  pick  out  a  few  near  enough  alike  so 
they  would  burn  together.  Mr.  Edison's  answer  to 
this  paper  was  the  illumination  of  the  grounds  at 
Menlo  Park  with  several  hundreds  of  these  little  in- 
candescent lamps,  and  the  following  day  the  gas 
stocks  all  over  the  world  fell  fifty  per  cent.  Of  course, 
this  was  simply  a  temporary  panic,  and  the  gas  com- 
panies quickly  resumed  their  activity.  The  only  effect 
electric  light  has  had  on  gas  has  been  to  stimulate 
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improvements  in  gas  manufacture  and  service. 

Mr.  Edison  not  only  invented  this  wonderful  in- 
candescent lamp,  but  he  also  invented  fixtures,  key 
sockets,  safety  fuse  plugs  and  meters,  and  within  a 
year  or  so  had  started  in  the  distribution  of  electricity 
from  a  central  station.  The  first  commercial  station 
of  any  size  was  the  large  two-wire  station  on  Pearl 
street,  New  York  City.  Mr.  Edison  had  at  this  time 
the  idea  of  running  small  motors  for  household  use, 
off  the  same  circuit,  and  even  in  1879  had  built  a  motor 
(although  it  was  entirely  too  large)  to  run  an  ex- 
periiuental  sewing  machine.  He  then  predicted  that 
the  small  motors  would  in  the  years  to  come  be  in 
common  use  to  lighten  household  drudgery.  Now, 
thirty  years  later,  we  are  just  beginning  to  introduce 
them  for  general  household  use.  Mr.  Edison  picked 
cut  100  volts  as  the  standard;  this  voltage  being 
low  enough  so  that  the  shock  would  not  seriously 
effect  humanity,  and  still  high  enough  to  insure  eco- 
nomical distribution  of  current  in  a  building.  To-day 
we  are  using  approximately  100  volts  as  the  standard 
for  house  lighting  throughout  the  world.  The  stand- 
ard base  screw  that  was  used  on  the  bottom  of  the 
lamp  he  invented,  is  the  standard  to-day;  the  standard 
plug  fuse  that  could  be  used  only  once  and  then 
thrown  away,  is  still  the  standard.  Mr.  Edison  was  an 
enthusiastic  experimenter,  he  was  never  discouraged, 
and  took  nobody's  word  that  the  thing  was  im])ossiblc 
— although  "he  was  not  from  Missouri,  we  had  to  show 
him." 

In  the  latter  part  of  1879  I  was  sent  to  Europe 
with  several  other  engineers  to  install  and  operate 
-Mr.  Edison's  loud-speaking,  chalk  telephone.  It  was 
a  scientific  wonder,  as  the  sound  produced  by  the 
telephone  was  louder  even  than  when  it  entered  the 
transmitter.  I  think  the  main  reason  for  inventing 
this  loud  telephone  was  due  to  the  fact  that  at  that 
time  Mr.  Edison  was  quite  deaf,  and  had  great  diffi- 
culty in  hearing  the  telephone  even  when  the  carbon 
transmitter  was  used,  but  this  telephone  was  too  com 
plicated  for  public  use  and  was  soon  laid  aside.  To- 
day it  is  simply  a  curiosity  in  the  museums  where  sci- 
entific appliances  are  shown. 

The  Edison  Telephone  Company  opened  offices  in 
Queen  Victoria  street,  London.  The  experiences  of 
an  American  working  in  a  foreign  country  are  some- 
times very  amusing.  I  shall  never  forget  my  first  ex- 
perience with  the  idioms  of  the  language  in  England. 
I  went  out  to  purchase  a  small  monkey  wrench  ami 
in.quired  of  a  dignified  English  policeman  if  he  could 
direct  me  to  a  hardware  store.  His  face  was  a  perfect 
blank,  and  it  was  only  after  I  had  explained  that  it  was 
a  place  where  they  sold  nails  and  screws  that  he  bright- 
ened up  and  said,  "Oh.  what  you  want  is  an  iron  mon- 
ger's shop."  I  found  the  shop  and  after  drawing  a 
sketch  of  the  monkey  wrench  I  was  trying  to  find. 
the  proprietor  of  this  iron  monger's  shop  told  me  I 
should  have  asked  for  a  screw  spanner.  We  had  sev- 
eral apprentices  who  went  under  the  title  of  "gentle- 
men apprentices."  They  paid  the  sum  of  fifty  pounds 
for  the  privilege  of  working  with  this  new  device,  and 
drew  no  salary.  We  installed  these  loud  speaking 
telephones  in  all  the  clubs  and  several  of  the  leading 
mercantile  houses,  but  they  required  practically  daily, 


inspection  to  keep  them  in  good  operating  condition. 

We  had  among  our  force  in  London  the  famous 
Bernard  Shaw,  although  at  that  time  he  did  not  dream 
that  he  was  to  become  famous.  I  found  in  a  recent 
book  an  interview  with  Mr.  Shaw,  in  which  he  gave  his 
impressions  of  the  introduction  of  Mr.  Edison's  tele- 
phone into  lingland,  and  of  his  views  of  the  men  sent 
over  from  America,  in  the  following  vivid  and  amusing 
language : 

"A  much  too  ingenious  invention,  being  nothing 
less  than  a  telephone  of  such  stentorian  efficiency  that 
it  bellowed  your  most  private  communications  all  over 
the  house,  instead  of  whispering  them  with  some  sort 
of  discretion.  Whilst  the  Edison  Telephone  Company 
lasted  it  crowded  the  basement  of  a  high  pile  of  offices 
in  Queen  Victoria  street  with  American  artificers. 
These  deluded  and  romantic  men  gave  me  a  glimpse 
of  the  skilled  proletariate  of  the  United  States.  They 
sang  obsolete  sentimental  songs  with  genuine  emotion ; 
and  their  language  was  frightful  even  to  an  Irishman. 
They  worked  with  a  ferocious  energy  which  was  out 
of  all  proportion  to  the  actual  results  achieved.  In- 
domitabl}^  resolved  to  assert  their  republican  manhood 
by  taking  no  orders  from  a  tall  hatted  Englishman 
whose  stiff  politeness  covered  his  conviction  that  they 
were  relatively  to  himself  inferior  and  common  per- 
sons, they  insisted  on  being  slave-driven  with  genuine 
.American  oaths  by  a  genuine  free  and  equal  American 
foreman.  They  utterly  despised  the  artfully  slow 
British  workman,  who  did  as  little  for  his  wages  as  he 
])ossibly  could:  never  hurried  himself;  and  had  a  deep 
reverence  for  one  whose  pocket  could  be  tapjicd  by 
respectful  behavior.  Need  I  add  that  they  were  con- 
temptuously wondered  at  by  this  same  P>ritish  work- 
man as  a  parcel  of  outlandish  adult  boys  who  sweated 
themselves  for  their  employer's  .benefit  instead  of  look- 
ing after  their  own  interest?  They  adored  Mr.  Edison 
as  the  greatest  man  of  all  time  in  every  possible  de- 
partment as  the  greatest  man  of  all  time'  of  sci- 
ence, art  and  i)hilosophy,  and  execrated  Mr.  Gra- 
ham Bell,  the  inventor  of  the  rival  telephone,  as 
his  Satanic  adversary;  but  each  of  them  had  (or  in- 
tended to  have)  on  the  brink  of  completion  an  improve- 
ment on  the  telephone,  usually  ?  new  transmitter. 
They  were  free-souled  creatures,  excellent  company, 
sensitive,  cheerful  and  profane ;  liars,  braggarts,  and 
hustlers,  with  an  air  of  making  slow  old  England,  hum, 
which  never  left  them  even  when,  as  often  happened, 
they  were  wrestling  with  difficulties  of  their  own 
making,  or  struggling  in  no-thoroughfares,  from 
which  they  had  to  be  retrieved  like  stray  sheep  by 
Englishmen  without  imagination  enough  to  go  wrong." 

The  French  Edison  Company  started  its  factory 
in  1881,  manufacturing  lamp  sockets,  fixtures  and 
dynamos  for  completely  equipping  electrical  installa- 
tions; in  fact  the  company  made  everything  electrical 
except  the  wire.  The  sockets  and  cut-outs  were  made 
rP'OStly  of  wood,  and  the  dynamos  were  the  old  "Anna 
Maria"  type,  with  long  magnets  in  multiple ;  the  Z.  L. 
and  K.  types  predominating.  They  also  built  a  few 
of  the  direct  coupled  Jumbos,  the  first  bar  wound 
machines  made,  the  bars  being  insulated  by  paper 
and  the  ends  of  the  bars  fastened  to  discs  to  cross 
the  end  of  the  armatures.     The  screws  and  contacts 
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were  gold  plaited  to  keep  from  oxidizing.  There  was 
also  a  good-sized  blower  to  keep  the  machine  cool. 
From  this  French  company  many  companies  were  or- 
ganized in  different  parts  of  Europe. 

About  this  time  Mr.  Edison  invented  the  famous 
three-wire  system  which  greatly  increased  the  area 
of  distribution  for  direct  current,  and  which  today  is 
in  common  use  in  all  the  large  cities  of  the  United 
States. 

Today  Mr.  Edison's  name  is  connected  with  prac- 
tically everything  electrical  and  I  doubt  if  for  gener- 
ations to  come  there  will  arise  another  man  who  will 
render  as  great  service  to  humanity  as  he  has  done 
in  teaching  us  how  to  harness  one  of  nature's  greatest 
forces  and  make  it  our  servant. 


AN  IMPORTANT  COMMISSION  DECISION. 

In  deciding  the  controversy  between  the  Pacific 
Gas  &  Electric  Company  and  the  Great  Western  Power 
Company,  the  Railroad  Commission  has  laid  down  a 
set  of  principles  of  vital  importance  to  every  commun- 
ity and  to  every  public  utility  corporation  in  California. 
The  issue  hinged  upon  the  interpretation  of  that  sec- 
tion of  the  newly  adopted  Public  Utilities  Act  bearing 
upon  the  "certificate  of  public  convenience  and  neces- 
sity." Under  the  terms  of  the  act,  public  utilities, 
with  few  exceptions,  may  enter  a  new  field  or  extend 
into  a  new  territory  only  after  they  have  been  given 
certificates  of  public  convenience  and  necessity.  The 
Railroad  Commission  has  power  to  grant  or  to  deny 
these  certificates. 

The  decision  of  the  Commission  in  the  Pacific  Gas 
i^-  Electric-Great  Western  Power  case  establishes  for 
the  first  time  the  principles  which,  in  a  large  measure, 
will  guide  it  in  passing  upon  applications  of  this  sort. 
The  decision  was  unanimous.  It  was  written  by  John 
M.  Eshleman,  chairman  of  the  board,  and  concnrrcil 
in  by  Commissioners  H.  D.  Loveland.  Alex  Gordon. 
E.  O.  Edgerton  and  !^Tax  Thelen. 

After  quoting  thnt  portion  of  the  Act  referring  to 
"certificates  of  public  convenience  and  necessity,"  the 
decision  proceeds: 

While  the  general  intent  of  this  provision  of  the 
act  is  plain,  its  application  to  a  particular  contingency 
is  surrounded  by  much  difficulty.  It  certainly  is  true 
that  where  a  territory  is  served  by  a  utility  which 
has  pioneered  in  the  field,  and  is  rendering  efficient 
and  cheap  service  and  is  fulfilling  adequately  the  duty 
which,  as  a  public  utility,  it  owes  to  the  public,  and 
the  territory  is  so  generally  served  that  it  may  be  said 
to  have  reached  the  point  of  saturation  as  regards 
the  particular  commodity  in  which  such  utility  deals, 
then  certainly  the  design  of  the  law  is  that  the  utility 
shall  be  protected  within  such  field :  but  when  any  one 
of  these  conditions  is  lacking,  the  public  convenience 
may  often  be  served  by  allowing  competition  to 
come  in. 

It  has  been  urged  in  this  proceeding  that  where 
a  utility  occupying  a  field  has  generally  served  such 
field  so  that  the  advent  of  a  second  utility  would  merelv 
serve  to  divide  the  business,  then  if  the  existing  utilit  v 
has  the  ability,  if  it  choose  to  do  so,  to  furnish  such 
territory  efficiently  and  at  as  reasonable  rates  as  can 
be  legitimately  accorded  by  the  utility  desiring  to 
enter  the  field,  even  though  it  had  theretofore  charged 


excessive  rates  or  given  inefficient  service,  yet  sound 
economy  would  require  the  authority,  which  has  the 
power  to  regulate  the  rates  and  service  of  such  utility 
to  require  the  existing  utility  to  furnish  such  terri- 
tory adequately  and  cheaply  and  to  keep  the  second 
utility  out. 

Theoretically  much  can  be  said  in  favor  of  this 
contention,  but  to  attempt  to  apply  it  would  in  prac- 
tice defeat  the  very  intent  of  the  Public  Utilities  Act 
in  all  cases  where  utilities  did  not  voluntarily  accord 
to  their  patrons  those  things  which  are  their  due,  or  at 
least,  would  impose  upon  the  public  authorities  the 
burden  of  forcing  such  utilities  into  a  realization  of 
what  their  proper  relationship  to  the  public  is.  In 
times  past  in  this  state  efforts  on  the  part  of  public 
authorities  to  force  utilities  to  give  reasonable  rates 
and  adequate  service  have  been  met  with  long  con- 
tinued litigation  and  if  the  public  authorities  have 
at  hand  an  efficient  and  summary  method  of  forcing 
public  utilities  to  accord  to  their  patrons  such  reason- 
able rates  and  adequate  service,  then,  in  our  opinion, 
it  is  their  duty  to  use  it. 

If  any  territory  served  by  an  existing  utility  is 
afflicted  by  such  utility  with  excessive  rates  or  ineffi- 
cient service,  and  a  second  utility  of  the  same  kind 
desires  to  enter  such  territory  and  this  Commission 
should  say  to  the  existing  utility  "although  when  you 
had  matters  your  own  way,  you  lost  sight  of  your 
duty  to  the  public,  yet  we  will  still  preserv^e  for  you 
this  territory  in  consideration  of  your  future  good  be- 
havior," in  how  many  instances  does  any  one  suppose 
a  new  utility  vvould  apply  to  enter  a  territory  served 
by  an  existing  utility  when  the  only  effect  of  all  its 
trouble  and  expense  would  be  the  cheapening  of  the 
rate  and  the  improvement  of  the  service  of  the  exist- 
ing utility'  .\nd  hence  if  we  should  in  the  verv  first 
important  contested  application  for  a  certificate  of 
public  convenience  and  necessity  announce  the  rule 
that  where  the  major  portion  of  a  territory  is  served, 
though  inefficiently  and  at  high  rates,  the  result  of 
such  application  will  be  merely  to  put  the  existing 
utility  upon  its  good  behavior,  then  we  would,  in  effect, 
be  saying  to  all  the  offending  utilities  of  this  state, 
if  there  be  any,  "you  may  proceed  with  your  present 
methods  until  competition  knocks  at  the  door  of  your 
territory  and  only  then  will  you  be  compelled  t?  do 
justice"  and  we  would  be  saying  to  everv  new  public 
utility  "you  will  knock  in  vain  at  the  door  of  any 
field  now  served  by  a  utility." 

The  result  would  be  that  old  utilities  would  keep 
their  territory  unspurred  by  the  fear  of  competition, 
knowing  always  that  onlv  when  it  was  imminent  need 
they  prepare  to  do  justice  to  their  patrons,  and  the 
new  utilities,  having  no  incentive  to  apply  for  per- 
mission to  go  into  territory  more  or  less  completely, 
but  inefficiently  served,  would  limit  themselves  to  new 
fields  within  which  thev  would  soon,  in  turn,  assume 
the  same  attitude  as  would  be  assumed  by  the  old 
utilities  now  doing  business  within  the  state. 

Rather,  do  we  announce  the  rule  that  only  until 
the  time  of  threatened  competition  shall  the  existing 
utility  be  allowed  to  put  itself  in  such  a  position  with 
reference  to  its  patrons,  that  this  Commission  may 
find  that  such  patrons  are  adequately  served  at  reason- 
able rates.     By  announcing  this  principle,  we  hope 
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known  as  the  absorption  system,  introduced  about 
1850.  This  has  seen  great  development  in  the  last 
ten  years  and  promises  to  supplant  all  other  methods, 
especially  in  small  installations.  It  seems  to  have  been 
unearthed  purposely  for  us  in  our  business,  and  I 
know  that  the  day  is  not  far  off  before  we  will  be  oper- 
ating an  electrical  refrigerator  in  every  household.  It 
will  automatically  refrigerate  the  icebo.x  at  low  cost 
and  eliminate  the  iceman. 

The  absorption  process  needs  no  moving  power 
to  operate  it.  Its  construction  and  operation  is  crude 
and  cheap,  and  it  occupies  little  space.  To  make  a 
long  story  short,  it  works  about  like  this  :  There  are 
two  metal  cylinders  connected  by  a  small  tube,  one  of 
these  cylinders  is  placed  inside  the  ice  box  and 
the  other  outside.  The  outside  cylinder  con- 
tains anhydrous  ammonia,  the  inside  cylinder,  noth- 
ing. The  outside  cylinder  is  heated,  raising  the 
ammonia  to  a  high  pressure,  when  it  is  forced  into 
the  cooler  inside  cylinder  where  it  condenses.  The 
heat  is  then  discontinued  on  the  outside  cylinder, 
which  cools  off  by  radiation,  the  anhydrous  ammonia 
within  it  calling  back  its  constituent  gases  from  the 
inside  cylinder  where  intense  cold  lakes  place.  Gas 
appliance  manufacturers  are  now  placing  on  the  mar- 
ket a  small  absorption  machine,  but  think  of  the  ad- 
vantage electricity  has  over  gas  in  supplying  the  heal 
to  the  outside  cylinder  from  within  it,  the  same  as  is 
done  by  the  electric  percolator  or  flatiron.  The  gas 
refrigerator  healed  as  it  must  be  by  an  outside  flame, 
will  be  cumbersome,  annoying  and  inefficient  and  only 
act  as  a  temporary  stepping-stone  to  the  adoption  of 
electric  refrigeration. 


ELECTRICAL  PUBLICATION  BY  BUREAU  OF 
MINES. 

The  United  States  Bureau  of  Mines  has  just  issued 
Technical  Paper  No.  19,  written  by  H.  H.  Clark,  the 
bureau's  electrical  engineer,  on  the  subject,  The  Fac- 
tor of  Safety  in  Mine  Electrical  Installation.  The 
author  acknowledges  the  many  advantages  that  arc 
known  to  attend  the  use  of  electrical  machinery  in 
mines,  but  urges  that  the  requirements  of  safety  as 
well  as  those  of  efficiency  be  considered  when  install- 
ing electrical  mining  equipment. 

The  paper  calls  attention  to  the  fact  that  wher- 
ever the  service  conditions  are  indeterminate  or  varia- 
ble, engineers  are  accustomed  to  use  factors  of  safety 
in  their  designs,  especially  in  those  cases  where  the 
protection  of  human  life  is  a  consideration.  The 
author  believes  that  a  simlar  factor  of  safety  should 
be  used  in  connection  with  the  electrical  equipment 
of  mines. 


SANTA  CRUZ  CARNIVAL. 

Perhaps  the  most  extensive  and  elaborate  water  pageant 
and  carnival  ever  attempted  on  the  Pacific  Coast  has  been 
planned  by  Mr.  Fred  Swanton,  for  the  summer  resort  city  of 
Santa  Cruz,  commencing  Saturday,  July  20th,  and  ending 
in  a  blaze  of  fireworks  on  Sunday,  July  28th.  Ever  since  the 
Casino  at  Santa  Cruz  closed  last  fall.  Swanton  has  been  at 
work  on  his  idea,  with  the  result  that  all  arrangements  have 
been  completed  for  a  truly  remarkable  nine-day  festival  at 
the  popular  watering  place. 

Among  the  hundred  features  which  have  been  preparecj. 


in  order  that  the  water  pageant  may  go  down  in  history  as 
a  remarkable  success,  are  the  following:  A  yacht  regatta 
to  which  all  of  the  yacht  clubs  of  the  Pacific  Coast  have 
been  invited  and  which  will  be  held  under  the  auspices  of 
the  Corinthian  Yacht  Club  of  San  Francisco;  a  series  of 
motor-boat  races  on  San  Lorenzo  River,  along  which  review- 
ing stations  garlanded  with  flowers  and  flags  are  now  in 
process  of  construction;  parades  of  decorated  floats,  corres- 
ponding to  those  used  in  New  Orleans  at  Mardi  Gras  time; 
shell  and  small  boat  races;  swimming  contests  and  nightly 
displays  of  fireworks  and  flambeaus. 

The  presence,  during  the  festivities,  of  several  of  the  larg- 
est and  finest  vessels  in  the  Pacific  Squadron,  has  been 
assured.  In  addition  there  will  be  the  usual  opportunities 
for  unsurpassed  surf  bathing;  dancing  every  evening  in  the 
Casino;  side-trips  to  the  Big  Trees  and  through  the  wonderful 
canyon  connecting  Santa  Cruz  with  the  Big  Basin  country, 
and  other  features. 

The  large  and  beautiful  Hotel  Casa  del  Rey,  recently  com- 
pleted at  an  expenditure  of  a  tremendous  amount  of  money 
and  energy,  is  arranging  to  take  care  of  part  of  the  immense 
crowd  which  promises  to  assemble  at  Santa  Cruz  during  the 
nine  days  of  the  water  pageant.  The  management  of  the  big 
hostelry  has  assured  the  public  that  there  will  be  no  advance 
over  their  regular  rates,  which  are  unusually  moderate  con- 
sidering the  fact  that  every  room  in  the  immense  building 
is  an  outside  room  and  is  flooded  with  daily  sunshine.  The 
Casa  del  Rey  will  accept  advanced  reservations  from  this  date 
until  the  opening  of  the  carnival.  In  addition  to  the  accom- 
modations offered  by  this  hotel,  the  Tent  City  at  Santa  Cruz 
is  now  in  full  bloom  and  there  are  many  other,  though  smaller, 
hotels  and  boarding  places  which  afford  comfortable  lodging 
for  a  vast  host. 

The  Southern  Pacific  Company,  which  maintains  a  fast 
and  superior  service  between  San  Francisco,  Los  Angeles  and 
tributary  points  to  Santa  Cruz,  is  arranging  to  make  especially 
low  rates  to  the  Surf  City  and  return,  for  the  period  com- 
mencing July  20th  and  ending  July  28th. 


TWELFTH      ANNUAL      CONVENTION      NATIONAL      ELEC- 
TRICAL   CONTRACTORS'    ASSOCIATION,    DENVER, 
COLORADO,  July  17,  18,  19,  1912. 

Headquarters  and  Registration  Bureau  at  -Mbany  Hotel, 

Open  and  Busines.s  Sessions  in  Convention   Hall,   Albany   Hotel. 

JULY    16th.    1912. 
Directors'  Meeting,  Albany  Hotel,  10   A.  M. 
Registration  Bureau  at  Albany  Hotel  opens  at  5  P.  M, 

JULY    17th,    1912. 
Open  Session  at  Albany  Hotel  at  10  A.  M. 
Speakers  on  subjects  of  general  interest  to  the  trade. 
Business  Session  for  members  only  at  Albany  Hotel  at  2  P.  M. 
Seeing  Denver,  trip  for  Ladies  and  Guests,  starting  from  Albany 
Hotel  at  3  P.  M. 

Reception  and  Dance  in  Reception  Room  Albany  Hotel,  8  P.  M. 
Sons  of  Jove  Rejuvenation.  10  P.  M. 

JULY   ISth,    1912. 
Business  Session,  for  members  only,  Albany  Hotel,  10  A.  M, 
Luncheon   tendered  by  The  Denver  Electrical  Club,   12:30  P.  M. 
Business  Session,  for  members  only,  at  Albany  Hotel  at  2  P.  M. 
Dinner  for  Ladies,  Guests  and   Members,   Albany   Hotel.   8   P.  M. 

JULY   19th,   1912. 
Trip  over  the  Moffatt  Road,  leaving  Albany  Hotel  at  8:30  A.  M. 
Special  train  leaves  at   9  A.  M.   sharp.     Lunch  served   on   train. 
Returning,   arrive   in   Denver   at   5:30   P.   M. 

The   following   are   the   nominations   for   officers   for   the 
ensuing  year: 

President— Ernest  Freeman,  Chicago,  111. 

First  Vice-President— H.  S.  Potter,  Boston,  Mass. 

Second  Vice-President- J.  C.  Hatzel,  New  York  City. 

Third  Vice-President— W.  L.  Hutchinson,  Kansas  City,  Mo. 

Treasurer— John  R.  Galloway,  Washington,  D.  C. 

Secretary— W,  H.  Morton,  Utica,  N.  Y. 

Sergeant-at-Arms- J.   C.   Stems,   Buffalo,  N.  Y. 
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ELECTRICAL  REFRIGERATION. 

BY    II.    N.    SESSIONS,  i 

Electrical  refrigeration  simply  means  tran.sforniing 
electricity  into  cold.  Electricity  we  know  is  the  most 
potent  of  all  natural  forces.  It  is  disguised  every- 
where in  the  form  of  restless  elements,  but  we  most 
often  find  its  hiding  place  in  heat.  Heat  can  be  turned 
into  electricity  and  back  again  into  heat.  When  a  body 
contains  mucii  heat  we  may  say  it  is  warm  or  hot ; 
if  it  contains  less  heat,  we  may  say  it  is  cooler  or  cold. 
Refrigeration  is  the  act  of  cooling  a  body  by  causing 
the  heat  in  it  to  flow  to  another  substance  in  contact 
with  it.  It  really  ireans  robbing  one  body  of  its  heat 
to  heat  another;  hence,  we  see  that  after  all,  refrigera- 
tion is  merely  a  process  of  handling  heat. 

Before  a  refrigeration  machine  is  set  in  operation, 
all  parts  of  the  system  are  at  the  same  temperature 
with  the  surroundings,  but  when  in  operation,  one 
stction  of  the  apparatus  acquires  a  very  negative  tem- 
perature while  the  temperature  of  the  remainder  of 
the  plant  becomes  abnormally  high.  It  must  be  ob- 
vious to  us  all  that  there  is  a  strong  affinity  between 
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these  two  extremes  of  temperature  in  a  plant  and  that 
much  neutralization  of  energy  takes  place  unless  the 
heat  can  be  so  controlled  and  insulated  to  prevent  it. 

The  rap'd  development  made  in  electric  heating 
elements  makes  it  possible  to  confine  and  utilize  heat 
only  at  the  very  point  where  it  is  needed.  Heat  in  the 
form  of  electricity  can  enter  and  pass  through  cold 
places  practically  without  loss;  it  can  heat  the  interior 
of  the  vaporizing  chamber  from  within  without  loss  I)y 
outside  radiation. 

Natural  refrigeration,  the  snow  for  example,  like 
natural  electricity,  the  lightning,  was  known  from  the 
beginning,  and  it  may  surprise  us  to  know  that  even 
as  early  as  the  Greeks  discovered  artificial  electricity 
in  amber  and  named  it  therefore  "electron,"  their  east- 
ern brothers  on  the  plains  of  Arabia  knew  of  and  were 
making  practical  use  of  an  artificial  means  to  cool  and 
even  freeze  water. 

For  centuries  artificial  means  of  producing  elec- 
tricity and  refrigeration  have  been  slowly  improved. 
Each  was  a  study  in  itself  and  there  seemed  to  be  noth- 
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ing  particular  in  common  between  these  two  sciences ; 
however,  in  the  last  twenty-five  years  both  electricity 
and  refrigeration  have  taken  greater  strides  than  in  all 
time  before,  and  development  has  brought  them  nearer 
and  nearer  together.  Let  us  go  a  little  further  into 
refrigeration  before  discussing  its  relationship  with 
electricity. 

The  method  employed  by  the  ancients  was  evap- 
oration ;  they  placed  shallow  earthenware  dishes  on  a 
bed  of  cornstalks  or  other  non-heat-conducting  ma- 
terials where  they  would  be  subjected  to  a  draft.  Part 
of  the  water  was  vaporized,  and  in  leaving  the  vessel 
carried  heat  with  it  greatly  reducing  the  temperature 
of  the  remaining  water.  We  know  of  many  simple  ex- 
amples of  this  principle,  such  as  the  soldier's  canteen 
covered  with  wet  burlap,  the  Mexican  porous  olla,  and 
how  easy  it  is  to  freeze  the  hand  by  moistening  it 
with  ether  or  some  volatile  liquid  and  holding  it  before 
a  fan  motor. 

In  1775  the  application  of  a  vacuum  pump  to  facil- 
itate evaporation  was  introduced  and  since  then  the 
process  has  been  practiced  with  success  so  far  as  the 
refrigeration  is  concerned,  but  it  failed  commercially 
by  reason  of  the  great  expense  entailed.  Next  in  1834 
the  compression  system  was  introduced  and  this  is 
the  system  mostly  in  use  toda}'.  It  is  a  machine  which 
compresses  a  volatile  substance  such  as  ammonia,  or 
ether  gas  for  example,  and  then  allows  it  to  expand 
again.  We  all  know  that  compression  raises  the  tem- 
perature of  a  substance,  and  expansion  lowers  the  tem- 
j'erature;  hence  by  compression  of  the  gas  in  a  refrig- 
erating machine,  heat  is  raised  and  escapes  from  the 
machine,  and  by  expansion  of  this  same  gas  in  another 
part  of  the  system,  the  temperature  is  lowered  just 
to  the  extent  of  the  heat  raised  and  given  off  by  com- 
pression. The  same  gas  is  compressed  and  expanded 
over  and  over  again  until  much  of  its  heat  is  driven  off. 

This  process,  of  course,  requires  power,  but  where 
refrigeration  machinery  is  used  for  ice  making,  there 
have  been  heretofore  many  obstacles  in  the  way  of 
the  electric  drive.  It  has  been  necessary  to  vary  the 
speed  of  the  compressors  during  different  stages  of 
the  cooling  process,  and  this  in  the  past  could  be  done 
more  readily  with  the  steam  engine ;  how^ever,  today 
we  can  accomplish  this  nicely  w-ith  either  d.c.  or  a.c. 
motors.  Another  obstacle  to  the  electric  drive  has  been 
that  water  used  for  ice  making  in  the  can  system  must 
have  all  the  air  expelled  from  it  by  boiling  it  first; 
else  it  will  freeze  white  and  opaque  like  snow.  The 
exhaust  steam  from  the  steam  engine  is  turned  into 
the  water  to  be  frozen  thus  accoinplishing  this  ejec- 
tion of  the  air  from  the  water  at  little  cost.  However, 
the  recently  adopted  plate  system  of  ice  making  gives 
us  clear  transparent  ice  from  water  which  may  be  full 
of  air  or  other  impurities.  All  we  need  in  this  case  is 
power,  and  the  electric  motor  is  the  best  because  it 
will  furnish  the  force  without  imparting  heat  to  the 
surroundings  and  killing  the  low  temperature  as  a 
boiler  and  engine  will  do. 

From  the  above  improvements  in  the  compression 
system,  we  can  see  that  refrigeration,  like  everything 
else,  is  slowly  becoming  more  dependent  upon  our 
great  agent,  electricity. 

Now     comes     another    system    of    refrigeration. 
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we  shall  hold  out  to  the  existing  utilities  an  incentive 
which  will  induce  them  voluntarily,  without  burdenini; 
this  commission  or  other  governmental  authorities,  to 
accord  to  the  communities  of  this  state  those  rates  and 
that  service  to  which  they  are  in  justice  entitled,  and 
to  the  new  utilities  we  shall  likewise  hold  out  the  in- 
centive that  on  the  discovery  by  them  of  territory 
which  is  not  accorded  reasonable  service  and  just  rates, 
they  may  have  the  privilege  of  entering  therein  if  they 
are  willing  to  accord  fair  treatment  to  such  territory. 

We  understand  the  certificate  of  iniblic  conven- 
ience and  necessity  to  be  in  this  state  largely  a  precau- 
tionary measure.  We  have  already  dealt  somewhat 
at  length  with  the  cases  wherein  we  believe  competition 
should  be  allowed,  even  though  such  competition  will 
mainly  serve  to  take  patrons  from  the  existing  utility. 
If,  however,  a  territory  is  completely  served  and  the 
utility  has,  to  the  best  of  its  ability,  given  fair  treat- 
ment to  its  patrons,  as  already  intimated,  this  commis- 
?sion  will  be  slow  to  permit  a  competitor  to  come  into 
this  territory. 

One  of  the  few  cases  where,  under  such  circum- 
stances the  competitor  will  be  permitted  to  enter  the 
field,  will  be  where  the  competitor  can  adequately  fur- 
nish the  commodity  at  a  rate  so  much  less  than  the 
rate  which  can  be  accorded  by  the  existing  utility, 
that  the  interests  of  the  public  demand  the  connnodit 
at  the  lower  rate. 

We  are  aware  that  this  may  work  hardships  upon 
small  companies  and  wc  arc  likewise  aware  that  tlu' 
state  owes  a  duty  to  the  small  utility  which  has  gone 
into  a  field  and  furnished  the  inhabitants  thereof  with  a 
service  which  would  otherwise  have  been  denied  them. 
When  the  advent  of  the  new  utility,  mider  such  cir- 
cumstances, will  serve,  through  legitimate  competi- 
tion, to  impair  the  investment  of  the  existing  utility, 
the  difference  in  rates  which  may  be  legitimately  ac- 
corded by  the  new  utility  mu*t  be  sn  considerable  that 
the  public  interest  clearly  demands  the  rendition  of  tiic 
service  at  the  lower  rate  before  this  Commission  wil! 
be  moved  to  permit  the  competitor  to  enter  such  field, 
provided  always,  as  we  have  already  said,  that  the  ex- 
isting utility,  be  it  small  or  great,  has  been  doing  its 
best  to  treat  its  patrons  fairly. 

Competition  does  not  necessarily  become  duplica- 
tion unless  the  field  covered  by  a  natural  monopoly  is 
completely  served. 

California  has  just  begun  her  development.  We 
have  no  doubt  that  as  a  rule  in  this  state  the  going 
in  of  a  second  utility  will  develop  a  considerable 
amount  of  new  business,  while  leaving  an  ample  field 
for  the  existing  utility.  Such  being  the  case,  the  in- 
stances wherein  this  Commission  will  deny  a  certificntc 
of  public  convenience  and  necessity  by  reason  of  the 
fact  that  another  utility  is  alreadv  in  the  field  will 
be  comparatively  rare.  If  we  had  as  dense  a  popula- 
tion as  exists  in  some  of  the  eastern  states  and  if  onr 
territory  were  supporting  practically  the  limit  of  its 
population  and  practically  all  the  territory  of  this  state 
were  covered  by  the  plants  of  existing  utilities,  then 
under  he  rule  we  have  already  announced  practically 
the  only  cases  wherein  a  second,  utility  would  be  per- 
mitted to  compete  would  be  those  cases  wherein  the 
present  utility  was  remiss  in  its  duty  to  the  public. 

But  the  fact  that  a  power  line,  for  instance,  crosses 


a  county  and  in  the  immediate  vicinity  of  its  line  is 
distributing  electricity  for  power  and  light  purposes, 
certainly  could  not  lead  us  to  conclude  that  the  entire 
territory  of  such  county  was  completely  occupied  by 
the  existing  utility.  i\Iany  thousands  of  horsepower 
of  hydroelectric  energy  are  now  being  developed  and 
we  have  no  doubt  that  the  rapidly  increasing  popula- 
tion and  the  expansion  of  enterprise  within  this  state 
will  develop  a  market  which  will  keep  pace  with  the 
increase  of  the  supply  of  this  commodity. 

In  conclusion  the  commission  says  : 

In  considering  this  entire  matter,  we  have  not  lost 
sight  of  one  other  fact  which  we  believe  should  be 
given  consideration  by  us.  At  the  time  of  the  passage 
of  the  Public  Utilities  .\ct.  various  enterprises  were  in 
the  process  of  construction  and  steps  had  been  taken 
towards  entering  the  field  which  might  not  have  been 
taken  had  the  Public  Utilities  Act  been  in  effect.  We 
might  very  well  lay  down  a  different  rule  for  a  new 
utility  that  now  desires  to  begin  operation  and  that 
has  not  invested  large  sums  of  money  on  the  faith  of 
its  rights  to  do  business  in  a  competitive  field.  While 
the  present  undeveloped  condition  of  California  might 
lead  us  to  apply  slightly,  if  any,  more  strict  rules  to 
a  new  company  than  to  one  in  existence  and  with  its 
enterprise  mapped  out  before  the  going  into  effect  of 
this  act,  yet  as  development  increases  and  the  available 
market  for  electrical  energy  becomes  more  nearly  sat- 
isfied, we  believe  that  public  policy  will  require  us  to 
adopt  rules  of  increasing  strictness,  and  when  we  shall 
have  reached  a  development  such  as  now  exists  in 
some  of  the  older  eastern  states,  as  we  have  already 
said.  ])robably  any  public  utility  of  the  kind  for  which 
a  certificate  of  public  convenience  and  necessity  is  re- 
quired, may  feel  safe  within  its  field  so  long  as  it  ade- 
quately serves  the  public  at  reasonable  rates  and  as- 
sumes that  position  toward  its  pati-ons  which  public 
policy  demands. 


A  RECENT  RULING  OF  THE  KANSAS  COMMIS- 
SION ON  PUBLIC  CONVENIENCE 
AND  NECESSITY. 

As  directly  opposed  to  the  California  commission 
ruling  and  hence  of  timely  interest  the  following  is 
an  excerpt  from  a  ruling  on  public  convenience  and 
necessity  just  made  by  the  Kansas  Public  Service 
Commission : 

Now  on  this  11th  day  of  June.  1912.  comes  on  to  be  heard  th« 
application  of  the  Farm  &  Grange  Telephone  Company  for 
permission  to  engage  in  the  business  of  a  public  utility  in  and 
around   the  city   of  Westphalia. 

The  commission  having  heard  the  application,  and  the  evi- 
dence, and  being  fully  advised  in  the  premises,  finds  that  pub- 
lic convenience  and  necessity  would  not  be  promoted  by  per- 
mitting another  telephone  company  to  build  a  system  in  West- 
phalia, and  the  prayer  of  the  petitioner  should  therefore  be 
denied  for  the  present. 

The  commission  further  finds  that  the  telephone  service  now 
accorded  the  people  of  Westphalia  and  vicinity  by  the  West- 
phalia Telephone  Company  is  inadequate  to  meet  the  needs 
of  the  people. 

It  is  therefore  ordered  that  the  said  Westphalia  Telephone 
Company  be,  and  it  is  hereby,  given  thirty  days  from  date  hereof 
in  which  to  place  its  lines  in  good  condition,  and  give  adequate 
service.  If  at  the  end  of  that  time,  adequate  service  is  not 
given,  the  commission  will  consider  a  motion  for  a  re-hearing. 
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PHOTOGRAPHY    IN    ENGINEERING   WORK. 

BV    M.    R.    LOTT. 

The  Dark-Rooms. 

The  general  arrangement  of  the  dark  rooms 
should  be  conducive  to  speedy  and  efficient  operation, 
the  layout  shown  in  Fig.  1  being  suggested  as  fulfill- 
ing these  requirements.  The  lightproof  qualities  and 
illumination   should  be  carefully  considered.     All  the 


The  Printing-Room. 

As  the  printing  room  is  to  be  used  in  the  making 
of  Bromide  enlargements,  its  size  should  be  larger 
than  that  of  the  developing  room,  though  the  general 
arrangement  may  be  practically  the  same.  Fig.  1 
shows  the  plan  of  a  convenient  printing  room  and  Fig. 
2  gives  the  longitudinal  section  of  the  same. 

The  finish  of  the  walls  should  be  the  same  as  that 
of  the  developing  room. 


Fig.    1.     General   rhotography   Layout. 

walls  and  woodwork  in  the  dark-rooms,  with  the  ex- 
ception of  the  surfaces  of  the  work  tables,  should  he 
given  a  finish  of  dull  black.  General  illumination  sej-- 
arate  from  the  rub)'  lights  should  be  provided.  Clean- 
liness is  vital  to  good  work  and  the  walls,  floors  and 
utensils  should  be  kept  scrupulously  clean. 

The  Developing-Room. 

The  developing  room  shown  in  Fig.  1  has  the 
general  dimensions  of  5  ft.  6  in.  x  6  ft.  and  is  equipped 
with  a  work  table,  sink,  shelves  and  a  cabinet  for  stor- 
ing developer  and  the  chemicals  which  are  in  constant 
use.  The  work  table  should  be  finished  in  wax  and 
should  be  arranged  to  drain  toward  the  sink.  The 
ruby  light  ma}-  be  conveniently  placed  in  the  corner, 
over  the  work  table.  A  fort)'  watt  carbon  incandes- 
cent lamp  with  a  ruby  colored  globe  placed  inside  a 
box  of  triangular  horizontal  cross  section  provided 
with  an  additional  screen  of  red  paper  gives  a  safe 
working  light.  A  ventilating  hole  should  be  made  in 
the  cover  of  the  box  containing  the  ruby  light. 

As  the  dark  room  is  the  proper  place  to  mix  de- 
velopers, arrangement  should  be  made  for  attaching 
a  disc  heater  to  the  electric  light  circuit,  the  heater 
being  for  the  water  used  in  dissolving  the  chemicals. 

The  sink  may  be  of  the  ordinary  kitchen  type.  .^ 
short  rubber  hose  attached  to  the  faucet  proves  to 
be  a  handy  accessory.  Shelves  placed  above  the  sink 
are  also  convenient. 


Pig.  2.     Longitudinal  Section  of  Printing  Room. 

An  ordinary  kitchen  sink  may  be  used  and  by 
use  of  the  scheme  shown  in  l'"ig.  3,  this  sink  is  easily 
adapted  to  washing  prints.  The  device  sho\yi  con- 
sists of  a  piece  of  galvanized  iron  pipe  provided  with 


^^SfT  ^^/^i 


Fig,    3.     Sink    Overflow    Arrangement   for   Washing 
Prints. 

drain  holes  near  the  top,  and  a  large  washer  made  of 
rubber  packing  to  make  a  tight  joint  with  the  sink 
at  the  bottom,  the  whole  device  Ijeing  clamped  to  the 
sink  by  means  of  a  strip  of  wrought  iron  placed  across 
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Fig.    4.      PriiUlnj;:    Bo.\. 


Fig.   5.      Details  of  Cover   for   Printing   Box. 

the  top  and  a  hooked  bolt  which  fastens  to  the  sink 
drain.  A  short  piece  of  rubber  tubing  attached  to  the 
faucet  is  a  great  convenience. 

Shelves  placed  along  each  side  of  the  room  fur- 
nish a  place  for  storing  printing  frames,  and  other 
devices.  The  under  side  of  the  bottom  shelf  give?  a 
very  good  place  to  attach  the  ruby  lamps  and  the 
tungsten  printing  light  as  well.  Sixty  watt  carbon 
filament  lamps  with  ruby  colored  globes  give  a  good 


safe  light.  The  window  of  the  dark  room  is  arranged 
for  making  enlargements,  its  construction  being  indi- 
cated by  Fig.  2.  Ventilating  holes  are  bored  in  the 
frame  work  at  the  bottom  of  the  window  sash.  In- 
side the  window  sash  a  board  cover  excludes  all  of 
the  light  except  where  the  attachment  for  the  enlarg- 
ing camera  is  made.  Holes  with  a  covering  hood  are 
provided  at  the  bottom  of  the  board  cover.  For  en- 
larging, the  opening  left  in  the  board  cover  is  provided 
with  an  attachment  which  will  accommodate  the  plate 
holder  containing  the  negative  from  which  the  enlarge- 
ment is  to  be  made.  The  enlarging  camera  may  be 
attached  to  this  arrangement  by  means  of  spring  clips, 
which  are  supported  by  a  small  stand  resting  on  the 
work  table.  When  not  in  use,  the  camera  is  removed 
and  a  ruby  glass  fitted  in  the  plate  holder.  This  makes 
a  good  safe  light  with  which  to  work  while  carrying 
on  printing  oi)erations. 

A  track  along  the  ceiling  is  provided  for  carry- 
ing the  screen  holding  the  photographic  ])apcr  when 
making  enlargements.  The  screen  has  a  hinged  joint 
near  the  top  so  when  it  is  not  in  service  it  may  be 
folded  up  out  of  the  way  in  such  a  manner  that  the 
free  end  will  rest  on  the  top  of  the  door  frame. 

For  printing,  a  100  watt  tungsten  lamp,  equipped 
with  a  shade  and  placed  one  foot  above  the  printing 
table  is  good.  The  printing  table  should  be  hinged 
so  that  it  may  be  folded  down  out  of  the  way  when 
enlargements  are  being  made. 

AAHien  a  number  of  prints  are  to  be  made  from 
negatives  (5  in.x7  in.  or  smaller)  a  great  deal  of  time 
may  be  saved  by  the  us  of  a  printing  box,  as  shown  in 
Fig.  5.  This  consists  of  a  wooden  box-like  shell  con- 
taining a  sliding  arrangement  which  holds  four  32 
candle-power  carbon  filament  lamps.  This  is  also 
fitted  at  the  top  with  a  ground  glass  support  for  the 
negative,  a  spring  cover  securely  fastens  the  printing 
box.  The  cover  is  so  arranged  that  it  tends  to  open 
when  released.  It  is  backed  with  a  felt  lining  to  in- 
sure good  contact  between  paper  and  negative.  A  safe 
orange  light  is  placed  near  the  bottom  of  the  box  which 
is  kept  burning  during  the  time  the  printing  box  is  in 
service,  thereby  assisting  greatly  in  the  proper  adjust- 
ment of  paper  and  negative.  The  distance  between  the 
printing  light  and  the  negative  is  adjustable,  a  mini- 
mum distance  of  8  in.  being  allowed.  The  lamp 
globes  in  the  sliding  box  are  nested  together  in  order 
to  obtain  a  more  even  distribution  of  light. 


ELECTRIC  SMELTING  OF  IRON  IN  CALI- 
FORNIA. 

The  Noble  Electric  Steel  Company  is  increasing 
the  capacity  of  its  electric  iron  smelter  at  Heroult,  and 
arranging  for  a  heavy  and  sustained  production. 

President  Noble  states  all  difficulties  formerly  at- 
tending the  electric  smelting  of  iron  have  been  satis- 
factorily overcome,  and  that  indications  are  particu- 
larly pleasing  for  the  production  of  high-grade  pig 
iron  at  nominal  costs.  A  carload  of  the  product  was 
recently  sent  to  a  Salt  Lake  foundry,  and  was  pro- 
nounced of  particularly  high  quality.  Arrangements 
have  been  made  to  supply  large  shipments  to  other 
Pacific  Coast  iron  establishments.  The  company  also 
plans  the  production  of  chrome  steel  and  other  valu- 
able foundry  proaucts. 
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.•\n  employe  of  the  Crocker-Wheeler  Company  of 
.Ampere,  N.  ].,  was  recently  seized  with  an  attack  of 
hiccoughs  which  held  on  for  several  hours,  until  the 
exhausted  patient  was  forced  to  ask  for  permission 
to  go  home.  Upon  leaving  the  shops  he  accidentally 
touched  a  250-volt  circuit  which  relieved  him  instantly, 
enabling  him  to  return  to  work. 

Visions  of  the   hungry-eyed   commercial   man ! ! ! 

Undoubtedly  tiie  latest  argument  to  the  dainty 
housewife  for  electric  power  introduction  into  the 
home  will  continue  to  be  for  toasters,  curling  irons 
and  the  like  but  with  the  side-wink  that  it  will  be  a 
lesson  teacher  and  instant  reformer  for  Johnnie  when 
he  comes  warbling  home  at  4  a.  m. 


Strong  commendation  for  those  having  in  charge 
the  administering  of  the  enactments  of  the  recent 
.     I  public  utilities  act  has  been    em- 

P  kr    II  -v  phaticallv  expressed   in   these  col- 

Fublic  Utility  ^„^„,g  du'ring  recent  months.     The 

Decision  outspoken    and    manly    manner   in 

whicli  these  young  men  have  set  about  to  perform 
their  high  public  duty  is  well  illustrated  in  a  recent 
decision,  an  abstract  of  which  may  be  found  on  an- 
other page  of  this  Journal. 

The  principles  set  forth  in  this  decision  are  of  vilnl 
importance. 

One  of  the  largest  hydroelectric  companies  of 
central  California  in  an  effort  to  shut  out  a  second 
large  company  from  entering  its  field  of  activity  peti 
tioned  the  Railroad  Commission  to  refuse  its  competi 
tor  the  necessary  certificate  of  public  convenience  and 
hence  entrance  into  territory  alleged  to  be  already 
occupied.  The  decision  is  well  written  and  speaks 
with  the  force  of  .scholarly  deliberation.  ^ 

.•\s  to  opening  up  and  encouraging  free  competi- 
tion among  public  utilities  the  decision  as  a  whole  is. 
however,  totally  at  variance  with  the  principles  enun- 
ciated by  decisions  in  eastern  public  utility  commis- 
sions— notably  New  York,  Wisconsin,  and  most  re- 
cently in  Kansas.  To  quote  from  the  ruling  in  question 
the  four  points  which  would  appear  to  the  California 
Commission  as  necessary  to  shut  out  competition  may 
be  gleaned  from  their  writing: 

"It  certainly  is  true  that  where  a  territory  is  served  by  a 
utility  which  has  pioneered  in  the  field,  and  is  rendering  effi- 
cient and  cheap  service,  and  is  fulfilling  adequately  the  duty 
which,  as  a  public  utility,  it  owes  to  the  public,  and  the  terri- 
tory is  so  generally  served  that  it  may  be  said  to  have  reached 
the    point    of   saturation  *     *     ♦.    then    certainly    the    design 

ot  the  law  is  that  the  utility  shall  be  protected  within  such 
field;  but  when  any  one  of  these  conditions  is  lacking,  the 
public  convenience  may  often  be  served  by  allowing  competition 
to  come  in." 

The  public  utilities  act  which  went  into  effect  on 
March  23d  of  the  current  year  is  definite  and  specific 
in  giving  full  powers  to  the  Commission.  In  Article  IT 
of  this  enactment  full  powers  of  passing  upon  the 
efficiency  and  adequacy  of  service,  rates  and  exten- 
sions are  given  to  the  Commission  and  Section  76  gives 
the  Commission  by  civil  and  criminal  proceedings  full 
authority  to  enforce  its  rulings  with  every  weapon  of 
the  law. 

All  authorities  agree,  as  is  borne  out  in  countless 
decisions  of  eastern  public  utility  commissions,  that 
utilitj'  companies  must  be    protected    against    direct 


June   29,    1912.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


649 


competition.  Such  companies  are  operated  with  great- 
est benefit  to  the  public  as  controlled  monopolies. 
Much  food  for  serious  reflection  is  to  be  foniul  in 
ruminating  over  the  proposed  method  oi  whippint^  the 
utility  corporations  into  line  from  fear  of  competition 
in  violation  of  this  great  economic  law.  With  the 
passing  of  the  new  act  responsibilities  of  a  higher 
nature  than  formerly  entertained  were  assumed  by  the 
people  of  the  state  of  California.  The  people  emphat- 
ically said  they  want  rates  at  fair  and  reasonable  ]iriccs 
and  in  return  the  great  server  of  the  people  shall  re- 
ceive fair  play — a  fair  pla}'  indicative  of  confidence  in 
them  and  a  reasonable  return  on  the  actual  invest- 
ments at  stake.  And  to  cement  this  paternal  feeling  a 
Commission  was  empowered  to  wisely  and  fearlessly 
bind  the  partnership  bj'  dispensing  fearless  justice  to 
both  parties — neither  the  one  nor  the  other  to  receive 
the  advantage. 

The  ideal  basis  of  rates  is  cost  of  service.  The 
service  should  be  efficient  but  not  necessarily  "cheap," 
as  called  for  in  the  Commission  decision.  We  main- 
tain that  cost  of  service  based  upon  a  reasonable  re- 
turn from  the  actually  invested  capital  should  be  the 
sole  and  final  basis  of  rate  fixing.  We  suggest  in 
friendly  discussion  that  the  use  of  the  word  "cheap" 
savors  too  much  of  the  popular  idea  that  the  only 
reasonable  service  is  that  having  a  low  money  value. 

Volume  of  business  multiplied  by  the  unit  charge 
governs  the  minuteness  to  which  distribution  may  be 
economically  obtained.  We  suggest  that  a  transmis 
sion  line  merely  crossing  a  county  may,  on  the  basis 
of  this  economic  law,  constitute  a  saturated  service  in 
that  county.  The  building  across  that  county  of  a 
second  company's  line  does  not  indicate  either  a 
cheaper  reasonable  rate  in  the  future  or  even  better 
service,  for,  do  what  you  will,  the  fundamental  eco- 
nomic law  under  such  circumstances  is  violated.  Better 
would  it  be  for  the  Commission  to  urge  extensions 
from  the  system  already  occupying  the  field  and  urge 
upon  that  system  the  necessity  of  their  handling  the 
cost  of  such  extension,  as  wisely  hinted  at  in  the  de- 
cision in  question,  on  the  basis  of  fundamental  laws  of 
rate  making. 

The  question  of  distribution  to  a  particular  point 
is  after  all  an  economic  engineering  problem,  the  con- 
ditions of  which  in  each  particular  case  must  be  tlii." 
determining  factors,  and  largely  these  determining 
factors  are  arbitrarily  fixed  by  the  rates  allowed  in  the 
particular  community  to  be  served.  The  Commission 
has  been  given  ample  authority  to  fix  rates  and  to 
order  extensions  of  service  and  even  authority  to  de- 
mand better  service  in  fields  already  occupied. 

Hence,  we  ask,  in  friendly  discussion,  is  the  com- 
petitor necessary? 

To  us  it  appears  that  the  whip  of  competition 
shotild  be  withheld  as  the  final  means  of  compulsion — 
rather  than  the  preliminary.  The  decision  as  to  in- 
adequacy of  service  and  reasonableness  of  rates  should 
be  determined  from  facts  occurring  since  the  passage 
of  the  public  utilities  act  and  not  from  complaints 
handed  down  from  preceding  generations  of  owners 
and  executives  long  since  passed  away. 

The  highest  development  of  the  great  economic 
law  of  public  utility  supply  demands  absolute  divorce 
from   competition.     But  in   such   cases  where  compe- 


tition is  demanded  either  due  to  pre-existing  circum- 
stances or  later  certificates  ui  public  convenience,  may 
the  Commission,  armed  with  every  weapon  of  the  law, 
say  to  people  and  competing  utilities  alike,  boldly  and 
freely : 

"Who    misses    or    who    wins    tlie    prize. 

Go   lose   or  conquer   as   yon   can; 
But  if  you  fail  or  if  you  rise. 

Be  each — pray  God — a  man." 

To  you  men  of  California — be  you  corporation, 
commission,  or  long-suffering  people — this  Journal 
offers  its  columns  freely  for  friendly  discussion  of  vital 
issues  such  as  this.  The  evolution  of  public  utility 
regulation  can  not  be  made  in  a  day.  We  are  all  weary 
pilgrims,  in  search  of  truth.  Troubles,  like  rats  in 
their  wanderings,  encircle  the  globe.  They  spread  as 
rapidly  as  a  school  girl's  secret.  To  the  solution  of 
the  public  utilities  troubles  of  the  west,  the  Journal 
has  solemnly  dedicated  its  pages.  May  its  comments 
and  discussions  appear  to  its  readers  with  the  same 
unbiased,  sincere  fervor  with  which  they  are  uttered. 

The  ever-increasing  intensive  farming  in  the  San 
Joaquin  Valley  of  California,  continually  urges  the 
necessity  of  the  frequent  installa- 
Outdoor  tion  of  substations.    The  high  first 

Substations  cost  and  the  wages  of  the  attend- 

ent  when  a  modern  fire-proof 
substation  is  contemplated,  operate  seriously  to  im- 
pede the  installation  of  electrical  operation  in  a  new 
and  untried  district.  Some  design,  then,  in  which  dan- 
ger from  fire  is  lessened,  in  which  temperatures  are 
maintained  at  allowable  heights  and  in  which  an 
accident  would  cripple  only  one  part  or  transformer, 
became  an  absolute  necessit3^ 

.\  number  of  installations  of  this  sort  constituting 
the  so-called  out-of-door  substation,  in  which  the 
three  transformers  arc  installed  unsheltered  and  at 
least  .SO  ft.  apart  are  to  be  found  in  the  system  of 
the  San  Joaquin  Light  ik  Power  Company,  a  descrip- 
tion of  which  appears  on  another  page  of  this  Journal. 

It  was  at  first  thought  a  hood  painted  white 
and  enclosing  each  transformer  in  the  open  air  might, 
by  means  of  the  well-known  chimney  effect,  contin- 
ually keep  cooi  air  circulating  up  the  outside  of  the 
transformer  casing,  thereby  protecting  it  somewhat 
from  the  high  summer  temperature.  Actual  experi- 
ment showed,  however,  that  five  degrees  cooler  tem- 
perature can  be  maintained  without  the  hoods.  Those 
familiar  with  the  olla  or  magical  jar  of  the  Mojave 
Desert  know  that  in  this  desert,  water  cool  as  ice  is 
acquired  simply  by  exposing  this  jar,  which  is  porous, 
to  the  hot  desert  breezes.  While  the  two  cases  are  not 
entirely  analogous  yet  it  is  reasonable  to  believe  that 
in  addition  to  the  usual  cooling  acquired  by  convec- 
tion currents  of  air  the  transformer  casing  actually 
exposed  to  the  hot  breezes  of  the  San  Joaquin  Valley 
is  to  some  extent  kept  cool,  like  the  olla,  simply  because 
the  hot  circulating  air  coming  in  contact  with  the 
transformer  casing  evaporates  some  of  the  moisture 
in  the  oil  thereby  taking  from  it  about  one-thousand 
B.t.u.  of  heat  for  every  pound  so  evaporated. 

California  has  ever  been  foremost  in  hydroelectric 
development.  It  is  to  be  hoped  this  outdoor  trans- 
former design  and  installation  will,  as  pointed  out 
by  every  indication,  prove  entirely  satisfactory. 
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PERSONALS. 

A.  J.  Bowie,  of  the  Bowie  Switch  Company,  has  returned 
from  a  tour  of  the  Pacific  Northwest. 

H.  T.  Cory  has  returned  to  San  Francisco  from  Augusta, 
Ga.,  after  an  extensive  tour  of  the  Middle  West  and   South. 

R.  D.  Holabird,  head  of  the  Holabird-Reynolds  Company, 
has  returned  to  San  Fi-ancisco  after  visiting  his  Los  Angeles 
branch  house. 

Uno  Gronvall,  a  prominent  engineer,  who  is  chief  of  the 
lighthouse  department  of  the  Swedish  government,  is  at 
San  Francisco  studying  the  harbor  conditions. 

Oscar  Schlesinger,  of  the  U.  S.  Lighting  &  Heating  Com- 
pany, who  has  just  opened  offices  in  the  Armsby  Building, 
in  San  Francisco,  has  ^one  East  to  visit  the  factory  of  his 
company. 

Ralph  L.  Phelps,  manager  of  the  Safety  Insulated  Wire  & 
Cable  Company,  has  returned  to  San  Francisco,  after  a  tour 
of  the  Pacific  Northwest,  and  reports  business  good  through- 
out his  territory. 

Robert  Schaal,  electrical  engineer  for  the  Safety  Car 
Heating  &  Lighting  Company,  arrived  at  San  Francisco 
from  the  East  during  the  past  week  and  is  visiting  the 
office  of  H.  C.  Uonnell,  the  Pacific  Coast  assistant  engineer. 

W.  G.  Gooch  of  New  York,  who  is  counsel  for  the  Ameri- 
can Telephone  &  Telegraph  Company,  recently  visited  this 
city  on  business  connected  with  the  company  in  which  Henry 
T.  Scott  is  interested  and  which  has  for  its  object  the  sale 
of  bottled  gas. 

Professor  James  McLaren  White,  supervising  engineer 
of  the  College  of  Engineers  of  the  University  of  Illinois, 
spent  the  past  week  at  San  Francisco  as  one  of  the  Commis- 
sioners sent  to  select  a  site  for  the  Illinois  building  on  the 
Panama  Pacific  Exposition  grounds. 

H.  A.  Lardner,  manager  of  J.  G.  White  &  Co.'s  Pacific 
Coast  department,  has  returned  to  San  Francisco  after  attend- 
ing a  conference  of  the  firm's  engineers  who  now  are  making 
their  headquarters  at  Los  Angeles  in  connection  with  import- 
ant worli  that  is  being  done  in  Southern  California. 

Robert  Reid  and  Alfred  V.  Guillon,  recent  graduates  of 
the  electrical  engineering  department  at  the  University  of 
California,  have  accepted  positions  in  the  distribution  de- 
partment of  the  Pacific  Gas  &  Electric  Company  the  former 
to  be  stationed  at  Napa,  the  latter  in  Marin  county. 

John  F.  Miller,  vice-president  of  the  Westinghouse  Air 
Brake  Company,  has  arrived  at  San  Francisco  from  Pittsburg 
with  his  family,  on  a  tour  combining  business  and  pleasure. 
He  will  look  over  the  plant  for  as.sembling  air  brake  appa- 
ratus, which  w-as  recently  established  near  Oakland  by  the 
company. 

The  following  heads  of  departments  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  with  headquarters  at 
East  Pittsburg,  spent  the  past  week  at  San  Francisco:  C.  S. 
Cook,  manager  of  the  railway  and  lighting  department;  J. 
Brewer  Griffin,  manager  of  the  detail  and  supply  department, 
and  J.  C.   McQuiston,  manager  of  publicity. 

C.  E.  Sloan,  of  Sloan  &  Robson,  engineers,  is  at  Los 
Angeles,  after  visiting  Hanford  in  connection  with  the  firm's 
designs  for  a  sewer  system  I'.Tid  an  auxiliary  fire  protection 
system  which  have  just  been  accepted  by  that  city.  F.  T. 
Robson,  of  the  above  firm,  has  returned  to  San  Francisco 
after  making  an  automobile  tour  through  Humboldt  county. 

George  C.  Holberton,  in  charge  of  the  San  Francisco  office 
of  the  Pacific  Gas  &  Electric  Company,  delivered  an  address 
before  the  members  of  the  Rotary  Club  at  their  luncheon  last 
Tuesday  in  a  local  cafe.  He  explained  some  of  the  fine  points 
of  the  sale  of  electric  current  in  discussing  the  relations  of 
the  power  companies  to  the  consumers.     He  showed  the  rea- 


sons for  selling  power  cbeajier  during  the  daytime  to  street 
railway  companies,  and  other  large  consumers,  than  can  he 
done  during  the  hours  of  peak  load,  in  order  to  increase  the 
load  factor. 

Henry  A.  Everett  of  Cleveland,  who  is  widely  known  as 
the  head  of  the  Everett-Moore  Syndicate,  which  controls  many 
of  the  independent  telephone  companies  and  electric  street 
railways  in  the  cities  of  Ohio,  has  been  spending  a  few  days 
at  San  Francisco.  His  family  and  several  friends  make  up  a 
private  car  party  who  are  touring  the  Pacific  Coast.  Mr. 
Everett  was  commissioned  as  an  expert  by  the  cities  of  To- 
ronto and  Montreal  to  direct  the  conversion  of  their  horse-car 
lines  into  electric  roads.  He  is  president  of  the  Northern 
Ohio  Traction  &  Light  Company. 


TRADE    NOTES. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  closed  a  contract  with  the  City  Railway  Company  of  Los 
Angeles,  Cal.,  calling  for  fifty-four  double  equipments  of  No. 
306  L  motors  and  HL  control. 

H.  G.  Burd,  who  for  some  time  has  been  connected  with 
the  Standard  Underground  Cable  Company,  as  sales  engi- 
neer in  the  New  York  office,  has  Ijeen  appointed  assistant 
to  the  sales  manager  of  the  Standard  Underground  Cable  Co., 
of  Canada,  Ltd.,  with  headquarters  at  Hamilton,  Ont. 

William  H.  Marsh,  who  for  the  past  ten  years  has  been 
connected  with  the  Standard  Underground  Cable  Company,  of 
Pittsburg,  Pa.,  in  the  capacity  of  superintendent  of  construc- 
tion, has  been  appointed  secretary  and  assistant  treasurer  and 
sales  manager  of  the  Standard  Underground  Cable  Company, 
of  Canada,  Ltd.,  with  headquarters  at  Hamilton,  Ont. 

The  General  Electric  Company's  San  Francisco  office  re- 
ports the  sale  of  electrical  equipment  for  a  dredge  at  Galves- 
ton, Texas,  to  the  Standard  American  Dredging  Company,  as 
follows:  One  A.T.B.,  2,  1000  kw.,  .'^600  r.p.m.,  2300  v.,  Curtis 
steam  turbine,  and  one  C.C.  2,  25  kw.,  3G00  r.p.m.,  125  v.  turbo 
exciter  set.  Also,  one  1  2tj,  750  h.p.,  277  r.p.m.,  2200  v..  Form 
P.,  D.S.  2,  induction  motor.  Switchboard  apparatus  for  the 
above  is  included  in  the  contract.  v_ 

The  Allis-Chalmers  Company,  finally,  secured  the  con- 
tract to  build  for  the  California-Oregon  Power  Company  two 
18,500  k.v.a.  turbine  water  wheels  to  be  direct-connected 
to  two  General  Electric,  ."J-phase,  2300-volt  generators,  and 
also  two  300-h.p.  wheels  for  two  direct-connected  exciter  units. 
It  is  learned  that  the  management  of  the  Pelton  Water  Wheel 
Company  had  so  much  other  work  in  their  San  Francisco 
shops  that  they  were  unwilling  to  attend  to  the  above  contract 
in  the  limited  time  specified  for  deliveries — five  and  six 
months. 

The  Pelton  Water  Wheel  Company  has  secured  a  contract 
from  the  Cornucopia  Mining  Company  for  a  water  wheel  for 
a  new  plant  in  Eastern  Oregon.  It  is  described  as  follows: 
One  1200-h.p.  Pelton  double-overhung  impulse  wheel,  direct 
connected  to  a  General  Electric  G600-volt,  engine-type,  alter- 
nator. The  wheel  will  be  operated  under  a  head  of  490  feet 
and  be  controlled  by  a  Pelton  oil-pressure  governor.  The 
Pelton  Company  will  manufacture,  in  its  pipe  shop  at  Harris- 
burg,  Pa.,  110  tons  of  20-inch  steel  pressure  pipe  and  will  lay 
the  pipe  line  for  this  plant. 


GENERAL  ELECTRIC  SALES  MEETING. 
The  annual  convention  of  the  Pacific  Coast  sales  agents 
of  the  General  Electric  Company  was  held  at  San  FVancisco 
last  week.  Dr.  Thomas  Addison,  Pacific  Coast  manager  of 
the  company,  presided  over  the  sessions  at  the  Palace  Hotel. 
A  banquet  was  enjoyed  at  the  Palace  on  Friday  night.  In 
addition  to  a  good  representation  of  the  Pacific  Coast  agents 
and  sales  corps,  a  number  of  the  Eastern  managers  of  depart- 
ments were  included  among  the  guests.. 
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DRILLING  1  1  6  INCH  HOLES  IN  ONE-INCH  PLATE  IN 
FOUR  SECONDS  AT  THE  PANAMA  CANAL. 

For  the  final  riveting  of  the  enormous  lock  gates  at  the 
Panama  Canal,  the  McClintic-Marshall  Construction  Company 
of  Pittsburg  has  installed  sixteen  special  electrically  operated 
machines  for  drilling  and  reaming  rivet  holes.  Each  of  these 
machines  weighs  about  six  tons  and  is  capable  of  doing  the 
work  of  five  of  the  ordinary  type  reamers. 

The  machines  are  designed  to  run  on  a  standard  gauge 
track  and  are  mounted  on  bread  adjustable  scaffolds  which 
arc  suspended  from  brackets  by  chains  from  the  top  of  the 
gate,  as  shown  in  the  figure. 


Electrically 


These  machines  were  placed  in  operation  in  Febniaiy, 
1912,  on  the  main  gates  of  the  upper  lock  at  Gatun,  and  it  is 
intended  to  use  them  on  all  of  the  gates  in  the  three  sets  of 
locks.  They  were  designed  and  built  by  the  Foote-Burt  Com- 
pany of  Cleveland,  Ohio,  especially  for  use  on  the  Canal.  The 
distinguishing  features  are  their  great  capacity;  a  total  of 
nine  speeds,  varying  from  very  slow  for  heavy  drilling  to 
very  high  for  lighter  reaming;  and  fixed  spindles  arranged 
to  suit  the  uniform  spacing  of  rivet  holes  in  the  lock  gates. 
On  tests  made  at  Gatun,  one  of  the  machines  drilled  1-1/16 
inch  holes  through  1-inch  plates  in  four  seconds,  or  at  a  rate 
of  15  inches  per  minute. 


NEW    CUTLER-HAMMER    FLUSH    SWITCH. 

A  flush  sw'itch  without  a  rotating  member,  has  been  added 
to  the  line  of  switch  specialties  made  by  The  Cutler-Hammer 
Mfg.  Co.  of  Milwaukee.  The  simple  reciprocating  mechanism 
used  in  the  other  devices  of  this  company  has  been  adapted 
for  this  switch.  The  stroke  of  the  buttons  is  short  and  in  a 
straight  line.  The  wearing  parts  of  the  mechanism  are  pol- 
shed  steel  balls  on  brass  surface,  the  balls  giving  a  perfect 
balance  of  spring  pressure. 


Pushing  the  "on"  button  brings  the  contact  piece  forward, 
while  pushing  the  "off"  button  breaks  the  contact  with  a 
sharp  snap.  The  contact  piece  breaks  the  circuit  at  four 
points  on  each  side  which  reduces  arcing  to  a  minimum 
and  also  provides  for  a  large  overload   capacity.     All  steel 


New    CiitlerHammer    I'^lusli    Switch. 

parts  are  copper-plated  to  prevent  rusting  and  the  mounting 
I'lgs  will  fit  all  outlet  boxes.  The  rating  is  10  amperes  250 
volts,  and  the  switch  has  the  approval  of  the  Underwriters' 
Laboratories  and  bears  their  label.  The  mechanism  is  en- 
closed in  a  casing  made  of  the  new  molded  insulating  material 
develojied  in  the  ceramic  laboratory  cf  the  Cutler-Hammer 
company.  This  material  is  claimed  to  have  all  the  good 
characteristics  of  porcelain  and  none  of  the  defects.  It  is 
tfugh,  can  be  accurately  molded  and  insures  permanent  align- 
ment of  parts.  The  same  casing  is  used  for  single  pole, 
double  pole  and  three-way  switches.  Flu.sh  plates  are  made 
in  standard  finishes  and  all  universal  plates  are  applicable. 


NEW    OIL   SWITCH. 

A  new  oil  switch  kcown  as  type  F,  form  K-5,  which  has 
lately  been  introduced  by  the  General  Electric  Company  for 
moderate  rupturing  capacities  and  voltages  up  to  7500,  con- 


Double-throw 


.\utomatic     K-5     Oil 
With   Two   Coils. 


Break    Switch 


tains  every  feature  necessary  for  reliability  and  long  con- 
tinued successful  operation.  The  switches  are  made  non- 
automatic  and  automatic,  hand  and  solenoid  operated,  and  for 
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mounting  on  switchboard  panel,  panel  pipes,  pipe  fnuuewuik. 
Hat  surfaces  or  in  cells,  and  in  the  following  capacities. 


I  l-pole,  single  and 
4 -pole,  single  and 
4-pole,  single  and 
triple    and    4-pole. 


600  volts— 300,  500  amps.,  double,  tiiplf  ani 

double   throw- 
600    volts — SOO    amps.,    double,    triple    and 
double  throw. 
4500    volts — 200    amps.,    double,    triple    and 

double  throw. 
7.^00    volts — 300,    500    amps.,    single,    double, 
single   and   double   throw. 

Automatic  tripping  on  predetermined  abnormal  conditions 
is  accomplished  by  current  transformers  and  relays  for  all 
voltages,  or  by  series  trip  coils  on  the  switches  themselves 
for  potentials  up  to  2500  volts. 

The  double-throw  switches  consist  of  two  single-throw 
units  with  a  common  frame  and  oil  vessel.  The  operating 
levers  are  equipped  »vith  a  single  mechanical  lock  so  ar- 
ranged that  one  set  of  contacts  only  can  be  closed  at  one 
time. 


Automatic  Oil  Break  Switch  Mounted  on  Pipe  Supports. 

These  switches  occupy  small  space,  are  substantially  con- 
structed and  receive  before  shipment  a  high  potential  test 
depending  on  the  rating,  but  in  no  case  less  than  three  times 
the  normal  voltage  of  the  circuit  on  which  they  are  to  be 
used. 

The  insulating  bushings  are  of  one  piece  removable 
porcelain,  and  the  contacts  are  of  the  standard  G.  E.  sliding 
wedge  type. 


NEW    CATALOGS. 
The  General  Electric  Company  recently  issued  an  attract- 
ive Bulletin,  No.  4938,  devoted  to  its  Type  H.  Transformers. 
This   bulletin  supersedes   the  previous   bulletin   on  the  same 
subject. 

Bulletin  No.  4949,  just  issued  by  the  General  Electric 
Company,  is  devoted  to  Direct  Current  Portable  Instruments 
— Type  DP-2,  which  are  designed  for  laboratory  and  general 
testing  purposes.  This  line  of  instruments  includes  ammeters, 
voltmeters,  mil-ammeters  and  milli-voltmeters.  The  publica- 
tion supersedes  the  company's  previous  one  on  this  subject. 

The  Puget  Sound  Supplement  of  the  Public  Service  Jour- 
nal of  Seattle,  from  the  printers'  point  cf  view,  is  a  work  of 
art  as  a  descriptive  and  illustrated  article  of  the  Stone   & 


Webster  system  of  water  powers,  electric  lighting  and  rail- 
ways of  the  Puget  Sound.  It  was  prepared  as  a  souvenir  for 
the  members  of  the  N.  E,  L.  A.  at  their  convention  in  Seattle. 

The  Mahoney  Electric  Company  of  St.  Louis  is  distribut- 
ing its  new  catalogue  on  high  efficiency  transformers.  The 
booklet  is  handsomely  and  appropirately  illustrated.  The 
data  on  testing  transformers  is  so  appropriately  set  forth, 
the  transformer  engineer  will  nnd  a  desk  copy  most  useful. 

The  second  number  of  Edison  Current  Topics  published 
by  the  Southern  Califcrnia  Edison  Company  as  their  official 
house  organ  has  been  received.  The  leading  article  by 
James  A.  Lighthipe  of  the  "Early  Days  of  Edison,"  intensely 
interesting.  Other  articles  by  H.  N.  Sessions,  "Electrical  Re- 
frigeration," and  J.  C.  Haver,  "Uses  of  the  Little  Red  Book," 
completes  the  issue. 

The  Wagner  Electric  Manufacturing  Company  of  St. 
Lcuis  are  distributing  a  very  handsome  half-yearly  calendar 
and  a  novel  little  booklet  entitled  "See  the  Comma."  The 
booklet  is  unique  and  describes  in  detail  the  great  import- 
ance of  the  seemingly  otherwise  unimportant  punctuation, 
the  little  comma.  Published  by  the  Ray  D.  Lillibridge,  Inc., 
HI  Broadway.  N.  Y. 

An  attractive  publication  consisting  of  487  pages,  hand- 
somely bound,  has  just  been  published  by  the  Ohio  Brass 
Company  of  Mansfield,  Ohio.  The  book  deals  with  electric 
railway  and  mine  haulage  equipment.  Overhead  material, 
rail  bonds  and  car  equipment  specialties  are  the  principal 
features.  O-B-Hl  Tension  Insulators  are  also  detailed  together 
with  technical  data  on  rail  resistance. 

Descriptive  Leaflet  2496,  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  describes  their  out-door 
type,  oil  insulated  self-cooling  transformers.  These  trans- 
formers are  of  the  same  construction  as  those  built  for  in- 
door service  with  the  additional  features  necessary  for  in- 
stallation outdoors.  The  leaflet  describes  the  details  of  con- 
struction and  shows  several  views  of  outdoor  installations. 


BOOK    REVIEWS. 


Testing,   Fault   Localization   and    General    Hints  for   WIremen. 
By  J.  Wright;  size  4y4x6',4  in.;  S.i  pages;   19  illustrations; 
cloth  binding.     Published   by   D.  Van  Nostrand  Company 
of  New  York  and  fcr  sale  by  the  Technical  Book  Shop, 
Rialto  Bldg.,  San  Francisco.     Price  Fifty  Cents. 
Theory  is  little  dealt  with  in  this  booklet.    It  contains  a 
thoroughly  practical  exposition  cf  sixty-four  simple  wrinkles 
or  hints  on  locating  trouble   in  wiring  layouts.     These  may 
be  performed  without  the  aid  of  complex  or  expensive  appa- 
ratus.   The  book  will  undoubtedly  find  a  welcome  place  among 
with  the  many  other  useful  bocks  dear  to  the  heart  of  the 
wireman. 

Wiring  Calculations  for  Electric  Light  and  Power  Installations. 
By  G.  W.  Lummis  Paterson;  size  5x7 1^  in.;  9G  pages;  re- 
plete with  tables  and  diagrams;  cloth  binding.     Published 
by  Scott,  Greenwood  &  Son,  and  for  sale  by  the  Technical 
Book  Shop,  Rialto  Bldg.,  San  Francisco.    Price  $2.00. 
This  booklet  is  a  condensed  collection  of  ready  formulae 
on  the  subject  of  wiring  calculators.     It  is  divided  into  four- 
teen   sections,    each    dealing   with    distinct    branches    of   the 
art.     Systems   of  electrical  distribution   together  with   direct 
current  calculations  for  direct  current  motors,  dynamos  are 
discussed  in  the  first  five  sections.     Alternating  current  dis- 
tribution   for    motors    and    generators    occupy    the    next    five 
sections.      Insulation    resistance    tables    and    other    relevant 
data  complete   the  volume.     The  terseness  with  which  each 
factor  is  handled  is  perhaps  the  strong  feature  of  the  booklet. 
No  theoretical  deductions  are  attempted.     The  book  will  be 
found  useful  as  a  practical  handbook  for  the  use  of  archi- 
tects,   engineers,    mining   engineers    and    electricians,    wiring 
contractors  and  wiremen. 
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INCORPORATIONS. 

VANCOUVER,  WASH.— Articles  of  incorporation  of  the 
Vancouver  Gas  Company,  with  $300,000  capital  stock,  have 
been  filed.  The  incorporators  are  H.  E.  Hunshun,  C.  R. 
Young  of  Portland,  and  J.  P.  Stapleton  of  Vancouver.  The 
local  plant  of  the  Washington-Oregon  corporation  will  b^ 
taken  over  and  enlarged. 


ILLUMINATION. 

HUNTINGTON  BEACH,  CAL.— Henry  Leukfeld  has  made 
application  for  a  franchise  to  operate  and  establish  a  gas 
plant. 

RICHLAND,  WASH.— The  Pacific  Power  &  Light  Com- 
pany's substation  at  this  place  was  destroyed  by  fire  recently, 
causing  a  loss  of  $3500. 

TWIN  FALLS,  IDAHO.— As  now  contemplated,  tl,e 
greater  portion  of  the  business  section  of  the  city  will  be  in- 
cluded in  the  cluster  light  district. 

ARTESIA,  N.  M.— The  Artesia  Light  &  Power  Company 
has  sold  its  entire  equipment  to  John  C.  Keys,  of  Oklahoma 
City.  The  new  owner  will  install  more  machinery  and 
rebuild   the  plant. 

BE.ND,  ORE.— The  Bend  Water.  Light  &  Power  Company 
announces  that  it  will  soon  start  erection  of  a  |40,000  elec- 
trical power  plant,  the  work  to  be  done  on  the  unit  plan. 
The  completed  plant  will  cost  $80,000. 

SAN  FRANCISCO,  CAL.— Permission  has  been  granted 
the  Great  Western  Power  Company  to  extend  its  lines  and 
sell  electric  power  to  the  inhabitants  of  Sonoma,  Napa  and 
Solano  counties,  over  the  protest  of  the  Pacific  Gas  &  Elec- 
tric   Company. 

CHICO,  CAL. — It  is  reported  here  that  valuable  water 
rights  on  Deer  Creek  owned  by  the  Murphy  Brothers  have 
been  sold  to  a  group  of  San  Fi'ancisco  capitalists  for  $75,000. 
It  is  said  that  the  water  will  be  used  for  a  large  light  and 
power  system.  The  rights  to  Deer  Creek  water  have  been 
in  litigation  for  many  years  and  the  defense  has  cost  the 
owners  over  $10,000.  Just  after  the  title  was  quieted  and 
rights  established,  they  were  sold  to  the  new  company. 

SAN  FRANCISCO,  CAL.— The  gas  and  electricity  rate 
ordinance,  providing  for  gas  at  75c  and  l'/4c  reduction  a  k\v - 
hour  in  electricity,  was  passed  by  the  Supervisors.  John  .\. 
Britton  of  the  Pacific  Gas  &  Electric  Company,  and  Super- 
visor Koshland  debated  the  ordinance,  Britton  claiming 
the  75c  rate  confiscatory  and  criticising  Koshland's  figures. 
He  hinted  at  litigation  after  appealing  to  the  board  to  allow 
a  higher  rate. 

PORTLAND,  ORE.-Work  will  be  started  immediately 
on  the  big  pipe  line  which  will  connect  the  new  $3,000, nun 
gas  plant  of  the  Portland  Gas  &  Coke  Company  at  Linnton 
with  the  distributing  tank  at  the  foot  of  Glisan  street,  ac- 
cording to  the  announcement  made  by  Guy  Talbot,  presi- 
dent of  the  company.  The  high  pressure  main  will  be  six 
miles  long  and  16  inches  in  diameter;  iost  estimated  u' 
$100,000.  The  company  will  expend  about  $600,000  in  addi- 
tion during  the  next  six  months  on  the  first  unit  of  the  gis 
plant  at  Linnton. 


TELEPHONE  AND  TELEGRAPH. 

PECOS,  TEX. — Work  has  started  on  new  lines  and  im- 
provements of  old  ones  of  the  Tri-State  Telephone  Company. 

LEWISTON,  IDAHO.— It  is  announced  that  the  Inland 
Telephone  &  Telegraph  Company  will  construct  lines  between 
Spokane  and  this  place. 

COLVILLE,  WASH.— The  Farmer  Telephone  Company 
is  arranging  to  build   a  line  from  this   place   to   the   Little 


Pend  Oreille  lake,  25  miles  east  from  here. 

WEST  VANCOUVER,  B.  C— Steps  have  been  taken  to 
secure  telephone  service  for  this  community,  the  B.  C.  Tele- 
phone Company  agreeing  to  put  it  in  on  securing  a  certain 
number  of  subscribers. 

NEZPERCE,  IDAHO— The  Nezperce  Co-operative  Tele- 
phone Company  plans  extensive  improvements  to  its  lines 
this  summer.  A  line  will  be  constructed  from  Lewiston  to 
this  place  and  Grangeville.  The  Improvements  will  cost  about 
$10,000. 

FRESNO,  CAL. — Telegraph  rate  reduction,  ranging  from 
20  to  40  per  cent  out  of  Fresno  have  been  announced  by 
the  Western  Union  Telegraph  Company.  These  new  rates 
become  effective  on  July  1.  The  present  rate  to  San  Fran- 
cisco is  40c  and  the  new  rate  will  be  30c  or  a  reduction 
of  25  per  cent.  This  rate  applies  to  regular  ten-word  day 
messages,  the  rate  on  these  being  used  by  the  telegraph  com- 
panies   as    the    basis   for   other    rates. 

SAN  FRANCISCO,  CAL.— At  the  Railroad  Commission's 
hearing  of  the  application  of  the  Tehama  County  and  Glenn 
County  teleijlione  companies  for  an  order  to  compel  the 
Pacific  Telephone  &  Telegraph  Company  to  enter  into  an 
interchange  of  switching  arrangement  with  the  former,  the 
right  of  the  Commission  to  make  such  an  order  was  attacked 
by  Hunt  Chipley,  the  attorney  appearing  for  the  Pacific.  The 
latter  company  is  fi,ghting  the  proposed  interchange  of 
switches  on  the  ground  that  the  public  service  does  not  re- 
quire it,  and  Chipley,  in  attacking  the  right  of  the  Commis- 
sion under  the  public  utilities  law  to  exercise  jurisdiction 
over  the  telephone  companies  in  this  case,  intimated  that  the 
Supreme  Court  may  be  asked  to  rule  upon  the  question. 


TRANSMISSION. 

BEND.  ORE.-  It  is  announced  by  the  Bend  Water,  Light 
&  Power  Company  that  a  $40,000  electrical  i)ower  plant  will 
be  erected,  work  to  start  at  once. 

MARSHFIELIJ,  ORE.— M.  J.  Anderson,  of  Grants  Pass, 
and  others  are  promoting  a  project  to  develop  a  water  power 
project  in  Coos  County,  Ore.,  at  a  cost  of  $1,000,000. 

SANTA  BARBARA,  CAL.— The  Coalinga  Water  &  Elec- 
tric Company  has  asked  for  a  franchise  for  use  of  roads  in 
erecting  poles  and  wires,  etc.,  for  distribution  of  electric 
power. 

NELSON,  B.  C. — The  directors  of  the  West  Kootenay 
Power  &  Light  Company  have  authorized  L.  A.  Campbell 
to  extend  the  No.  2  plant  at  Bonnington  Falls,  in  anticipation 
of  the  electrification  of  the  C.  P.  R.  from  Castlegar  to  Ross- 
land. 

COALINGA,  CAL. — An  engineering  crew  in  the  employ 
of  the  San  Joaquin  Light  &  Power  Company  is  now  at  work 
in  the  vicinity  of  Coalinga  running  a  line  for  the  proposed 
electric  road  from  Fresno  to  the  Santa  Maria  oil  fields.  It 
is  the  plan  of  the  company  to  run  a  60,000  volt  aluminum 
power  line  via  Kings  City,  San  Lucas,  Paso  Robles,  San  Luis 
Obispo.  The  power  will  ultimately  be  used  in  the  oil  fields 
in  development  work.  This  surveying  expedition  is  the  first 
tangible  work  that  has  been  done  since  the  purchase  by  the 
power  company  of  the  several  coast  power  lines,  by  Manager 
Wishon,  of  the  local  power  company,  and  it  is  said  to  be 
the  intention  to  connect  this  valley  as  soon  as  possible 
with  the  coast  lines  and  ultimately  the  southern  oil  fields. 

LINDSAY,  CAL.— Assailing  the  methods  of  capitalization, 
the  rates  and'  the  service  of  the  Mt.  Whitney  Power  Com- 
pany, the  Tulare  County  Power  Company  has  filed  its  an- 
swer to  a  complaint  filed  by  the  former  concern.    The  case 
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will  be  heard  by  the  Railroad  Commission  when  it  meets 
in  Porterville  June  27.  When  the  Tulare  company  started 
operations  a  few  weeks  before  the  new  public  service  cor- 
poration laws  went  into  effect,  the  Mt.  Whitney  Company 
gave  notice  that  it  would  file  charges  as  soon  as  the  rail- 
road commission  was  given  the  power  to  act.  The  charges 
were  filed  soon  after  the  commission  assumed  its  new  duties. 


TRANSPORTATION. 

HOCKINSON,  WASH.— The  people  of  this  place  are  rais- 
ing a  $15,000  bonus  in  order  to  secure  an  electric  line. 

VENICE,  CAL. -Plans  for  a  tunnel  for  street  cars  along 
Trolley  Way  from  Center  street  to  Marine,  are  to  be  pre- 
sented to  the  City  Council.    Cost,  ?2oO,000. 

EL  PASO,  TEX.— A  new  addition  to  El  Paso  will  soon 
be  opened  and  the  street  car  line  will  be  extended  to  that 
section  by  the  time  the  addition  is  opened. 

SPOKANE,  WASH.— A  firm  of  Paris  bankers,  through 
their  Tacoma  connection,  has  voted  $2,000,000  fnr  a  30-miIe 
electric  railroad  between  Clealum  and  Salmon. 

KLAMATH  FALLS,  ORE.— Major  C.  E.  Worden,  a  local 
capitalist,  and  others  are  considering  the  advisability  of  con- 
structing an  electric  road  between  this  place  and  Bonanza. 

TWIN  FALLS,  IDAHO.— H.  L.  HoUister,  one  of  the  pro- 
moters of  the  electric  railway  in  this  section,  announces  that 
the  high  bridge  will  be  built  across  the  Snake  River  at  Sho- 
shone falls. 

HOCKINSON,  WASH.— The  people  of  this  city  are  ready 
to  raise  a  bonus  of  $12,000  for  the  Washington-Oregon  Cor- 
poration, if  the  concern  will  e.xtend  its  electric  line  from 
Sifton  to  this  place. 

SALEM,  ORE.— The  survey  for  the  proposed  line  of  the 
Poitland,  Eugene  &  Eastern  Railway  from  here  to  Silverton 
has  been  completed  by  the  Welch  interests,  and  it  is  said  the 
construction  will  be  started  before  long. 

SANTA  BARBARA,  CAL.— Application  has  been  made 
by  Geo.  A.  Cochran  and  Geo.  A.  Batchelder  for  a  franchise  to 
construct  an  electric  street  railway.  Sealed  bids  for  sale  of 
said  franchise  will  be  received  up  to  July  18. 

RIVERSIDE,  CAL. — Announcement  has  been  made  that 
right-of-way  difficulties  with  respect  to  extension  of  Rivor- 
side-Bloomington  trolley  line  of  Riverside  have  been  cleared 
up  and  single  track  may  be  constructed  at  any  time. 

RH'ERSIDE,  CAL.— It  has  been  officially  announced  by 
Manager  W.  W.  Poole  of  the  Riverside  Portland  Cement  Com- 
pany which  owns  the  city  railroad  between  Riverside  and 
Bloomington,  that  the  road  will  be  extended  to  Rialto.  Con- 
struction will  begin  within  three  or  four  months. 

SEATTLE,  WASH.— Mayor  Geo.  F.  Cotterill  sent  a  a'es- 
sage  to  the  City  Council  recommending  that  the  Council  offer 
to  the  Puget  Souud  Traction,  Light  &  Power  Company  fran- 
chises for  needed  extensions  of  car  lines,  and  urges  that  if 
the  company  refuses  to  accept  the  franchises  the  city  offer 
them  for  sale,  and,  if  that  plan  fails,  that  the  city  build 
branches  from  the  municipal  street  railway  which  the  city 
has  undertaken  to  construct.  The  railway  company  refuses 
to  accept  extensions  unless  the  franchises  are  merged  with 
those  of  the  original  lines. 

SAN  FRANCISCO,  CAL— At  a  recent  meeting  of  the 
Supervisors  a  resolution  providing  for  $247,000  out  of  the 
Geary  street  railway  construction  fund  for  the  erection  of  a 
car  house  and  incidentals  was  finally  passed  in  spite  of  the 
contention  of  Supervisor  McLeran  that  the  plans  called  for 
a  structure  far  more  expensive  than  necessary,  and  that  a 
suitable  station  could  be  erected  for  $150,000.  Supervisor 
McLeran  said  that  $60,000  to  $75,000  could  be  saved  by  adver- 
tising for  new  bids  and  getting  a  building  equally  as  serv- 
iceable but  without  unnecessary  features.  His  proposal  wjs 
objected  to  on  the  ground  of  delay. 

OAKLAND,  CAL.— The  Southern  Pacific  Company  has 
purchased  the  Dalton  Iron  Works  property  in  West  Oakland 


at  the  east  end  of  the  Oakland  mole,  lying  between  the 
company's  tracks  running  to  the  Sixteenth  street  station 
and  the  water's  edge.  It  is  a  small  area,  but  sufficient  in 
size  to  enable  the  company  to  straighten  its  tracks  between 
Sixteenth  street  station  and  the  east  end  of  the  mole,  and 
thus  get  rid  of  the  curve  at  the  latter  place.  This  is  the  ■ 
sole  object  of  the  company  in  making  the  deal,  and  it  is  one 
that  has  been  in  contemplation  ever  since  the  Southern 
Pacific  adjusted  its  waterfront  troubles,  with  the  city  of 
Oakland  and  decided  to  electrify  its  transbay  ferry  lines. 


WATERWORKS. 

SAN  PEDRO,  CAL.— The  plan  of  serving  San  Pedro  with 
adequate  water  supply  will  be  carried  out  under  an  assess- 
ment plan. 

PILOT  ROCK,  ORE.— The  $42,000  bond  issue  for  which 
a  special  election  was  held  for  the  purpose  of  establishing 
a  system  of  waterworks  for  Pilot  Rock  carried. 

RIVERSIDE,  CAL.  -  The  city  has  purchased  a  quarter 
section  of  water  bearing  land  in  San  Bernardino  valley  for 
the  purpose  of  supplying  domestic  water  to  the  city.  Cost, 
$31,500. 

FULLERTON,  CAL.— The  engineering  firm  of  Sloan  & 
Robson  of  San  Francisco  has  filed  with  the  City  Trustees 
a  plan  for  a  municipal  water  system,  recommending  bond- 
ing the  city  for  $75,000. 

MILWAUKIE,  ORE. — Petitions  are  in  circulation  here 
asking  the  City  Council  to  call  a  special  election  on  August 
24th  to  vote  on  a  $40,000  bond  issue  with  which  to  construct  a 
municipal    water    plant   and    secure    Bull    Run    water. 

BELLINGHAM,  WASH.— The  Water  Board  will  proceed 
at  once  to  construct  the  new  intake  and  new  main  from 
Lake  Whatcom  to  the  city.  The  total  amount  involved  in 
the  construction  of  the  new  supply  system  will  aggregate 
$100,000  and  will   require  two  years   to  install. 

OAKLAND,  CAL.— Authority  to  issue  a  note  in  the  sum 
of  $71,000  and  to  pledge  therefor  as  collateral  security  bonds 
to  the  amount  of  $100,000  has  been  requested  by  the^eoples 
Water  Company.  The  note  is  to  carry  6  per  cent  and  to 
be  placed  with  the  Central  National  Bank  of  Oakland  to  take 
up  other  notes. 

Tl'LAKE,  CAL.— An  entire  new  waterworks  system,  in- 
cluding wells,  plant  and  pipe  lines,  is  the  program  of  R.  Lin- 
der  and  his  associates  on  the  east  side  of  the  city.  The 
plant  will  cost  about  $25,000.  The  business  section  of  the 
town  will  be  particularly  cared  for.  It  is  the  purpose  to 
run  two  main  lines  of  pipe  down  Tulare  and  Kern  streets, 
12-inch  mains  being  used. 

SAN  FRANCISCO,  CAL.— The  application  of  the  Noble 
Jones  Company  for  permission  to  install  a  pump  on  the 
Relief  Home  tract  for  the  purpose  of  pumping  water  from 
Lake  Honda  to  supply  certain  residents  who  cannot  be 
reached  by  the  Spring  Valley  system  may  be  granted,  but 
City  Attorney  Loug  suggests  as  a  condition  that  the  plant 
be  given  to  the  city  or  sold  thereto  for  a  nominal  figure  and 
thereafter  operated  by  city  employes. 

SAN  FRANCISCO,  CAL.— The  Supervisors  have  adopted 
the  majority  report  of  the  water  rates  committee,  signed  by 
Supervisors  Caglieri  and  Mauzy,  and  rejected  the  minority 
report,  signed  by  Supervisor  Andrew  J.  Gallagher.  The  vote 
stood  16  to  2.  The  majority  report  made  no  change  in  the  exist- 
ing rate,  while  Gallagher's  report  provided  for  a  4%  reduc- 
tion. The  majority  report  avoided  reference  to  the  value  of  the 
Spring  Valley  properties,  and  Supervisor  Caglieri  said  that  this 
had  been  done,  and  the  rates  left  undisturbed  in  order  to 
preserve  the  statu  quo  of  the  negotiations  for  the  purchase 
by  the  city  of  the  Spring  Valley  properties.  Gallagher's  re- 
port provided  for  a  5-per-cent  return  to  the  company  on  a 
valuation  of  $26,000,000. 
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